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b) Long Term Evolution (LTE) introduction adjacent to 1518-1559 MHz Satellite Communication (SATCOM) Band

Update on the status of studies within the CEPT Project Team 1 and the ITU-R Working Party 4C and 5D groups on measures to avoid L-band MES receiver blocking from planned IMT/LTE transmissions below 1 518 MHz.
(Presented by Kamlesh Masrani, Inmarsat.)

	SUMMARY

	This paper provides information on the protection levels being developed within the European Electronic Communications Committee (ECC) Project Team 1 (PT1) group, and the ITU-R Working Party 4C and 5D groups, to minimize the potential for saturation and receiver blocking effects of Mobile Earth Stations (MES) operating in the band 1 518-1 559 MHz, from the planned introduction of IMT/LTE transmissions in the band 1 492-1 518 MHz.

Action:  FSMP WG/8 is invited to review the protection levels being considered within the CEPT ECC PT1 and the ITU-R WPs 4C and 5D groups, to assist in the development of general guidelines within ICAO FSMP (as identified in ICAO FSMP Action 06-01) to ensure the protection of aeronautical systems at airports arising from the introduction of IMT/LTE transmissions below 1 518 MHz.
ICAO FSMP members are also invited to support the discussions at the ITU-R WP 4C meeting in June 2019, and the WP 5D meetings in February and July 2019 which will look to finalize its work in this area.  It is important that that adequate protection levels are identified within ITU-R publications to avoid interference from the planned introduction of IMT/LTE transmissions below 1 518 MHz to aeronautical satellite communication (satcom) receivers operating at airports.  It is also important that such protection measures be implemented by administrations for an adequate timeframe to cater for the natural replacement cycles of aviation satcom equipment.




1. INTRODUCTION

1.1 At the ICAO FSMP WG/7 meeting in September 2018, Inmarsat in Working Paper 29 provided an update on the work ongoing within ECC PT1 to finalise a draft new ECC Report on “Measures to address potential blocking of MES operating in bands adjacent to 1 518 MHz (including 1 525-1 559 MHz) at sea ports and airports”.  ECC Project Team 1 (PT1) completed this draft report at its 17-21 September 2018 meeting and sent it to the Electronic Communications Committee (ECC) for approval.  The ECC meeting subsequently revised and finalised the report as draft new ECC Report 299 at its 23-26 October 2018 meeting and approved it for public consultation with a deadline for comments of 11 December 2018.  Mike Biggs had notified the FSMP membership of the consultation in his email of 20 November 2018.
1.2 The ECC received 18 responses
 to the consultation, including a response from ICAO, which were considered at the ECC PT1 meeting over 14-18 January 2019.  At the time of drafting of this paper, PT1 is in the process of reviewing the responses and revising the draft report, and will submit the report to the ECC for final approval at its meeting scheduled over 5-8 March 2019.
1.3 In parallel to the ongoing work within the CEPT, ITU-R Working Parties 4C and 5D are jointly developing a Preliminary Draft New Report ITU-R M.[REP.MSS & IMT L-BAND COMPATIBILITY] as well a Preliminary Draft New Recommendation ITU-R M.[REC.MSS & IMT L-BAND COMPATIBILITY] in response to studies identified in Resolution 223 (Rev.WRC-15).  WP 5D is also developing frequency arrangements for IMT in band 1 427-1 518 MHz through a draft revision of Recommendation ITU-R M.1036-5.  This work is relevant as it will define the guard bands between the LTE channels and the MSS bands.
1.4 The ITU-R documents are expected to be finalized by WP 4C its meeting in June 2019, and by WP 5C at its meetings in February and July 2019, and its outputs submitted to the Study Group 5 meeting scheduled in September 2019 for adoption.
2. DISCUSSION
Public consultation responses to Draft ECC Report 299 
2.1 To assist PT1 at its January 2019 meeting to finalise the draft new ECC Report 299, the European Communications Office (ECO) has provided a summary of the responses made on the report during the public consultation period, together with a working document compiling the various proposed changes to the report.  These two ECO documents are available within an input contribution to the PT1 meeting (ECC PT1(19)016) together with a copy of the original responses.  By way of information to FSMP, the ECO summaries of the public responses are provided in Annex 1 to this document together with copies of the preliminary draft new ITU-R Recommendation and Report being developed within WP 4C and WP 5D in response to Resolution 223 (rev. WRC-15).
2.2 Inmarsat notes there have been a wide variety of responses made to the public consultation of Draft ECC Report 299.  From the aviation community, comments have been made by ICAO, EUROCONTROL and ESA, EUROCAE, IATA and (Airlines for Europe) A4E, ASRI, Lufthansa, Honeywell and Inmarsat.  Inmarsat thanks these other parties in providing their comments on various aviation related matters.
2.3 In respect to these comments, there are several key considerations that still need to be finalised within the PT1, ECC and ultimately by national administrations in setting the regulations for IMT/LTE access in bands directly below 1 518 MHz at a national level.  These aspects include: the protection levels afforded to operational aviation satcom receivers that have been designed to existing international standards; the timeframes over which such protection will be applied and at what date any protection will be relaxed because next generation aviation terminals are assumed to be in use; the identification of airports, ports and waterways to be protected; and what level of engagement is envisaged by the ECC and national spectrum regulators with the aviation industry (including ICAO, IATA, EUROCONTROL, A4E, and others).
2.4 It should be noted that divergent views were expressed on each of these considerations by commenters at PT1, with some administrations and industry groups taking positions that differed from those taken by aviation industry commenters.  The mobile industry representatives were particularly poignant in opposing any measures that would constrain the development of LTE or similar mobile systems in the 1 492-1 518 MHz band.  Therefore, it is important that aviation industry stakeholders continue to make their views known at relevant meetings and to national administrations.
FSMP Action 06-01 and proposed initial protection limits
2.5 Following discussions at previous meetings on the protection requirements for L-band satcom receivers from IMT/LTE transmissions, ICAO FSMP adopted Action 06-01 entitled “based on studies within CEPT PT1 and ITU-R, develop general guidelines that can be used by spectrum regulators to ensure protection of aeronautical systems from the introduction of IMT/LTE in the frequency band below 1 518 MHz.”  Given that work is still ongoing within the CEPT and ITU-R, it is proposed work on this action within ICAO FSMP be continued at future meetings for any guidance on the protection requirements of aeronautical L-band MES at airports reflect adopted ITU-R, CEPT and other regulatory measures.
2.6 Currently, the draft new ECC Report 299 identifies two example sets of PFD limits to protect aeronautical L-band MES operating at airports (as well as maritime MES at ports and inland waterways):  i) based on the protection levels identified within FCC document 05-30
 (adopted 10 February 2005); ii) derived from blocking measurements of the most susceptible MES tested by satcom manufacturers undertaken as a part of the development of the draft ECC Report 299.
2.7 These example PFD limits are specified in terms of the potential for interference from Mobile/Fixed Communication Networks (MFCN) transmitting in a single channel within a 5 or 10 MHz bandwidth within the 1 492-1 517 MHz band, and from multiple channels, in order to assess the impact on L-band MES receivers from different IMT channelling arrangements adopted below 1 518 MHz.
2.8 The example PFD limits are further delineated into two phases:  Phase 1 levels are a lower set of PFD values based on the protection offered to existing design of aeronautical L-band MES receivers; and Phase 2 levels is derived assuming improved aeronautical L-band MES receiver performance complying with a blocking level of -30 dBm for an LTE signal below 1 517 MHz, as is identified in draft new ECC Report 299.
2.9 Inmarsat recommends of the two example levels presented within draft new ECC Report 299, that ICAO FSMP consider the adoption of the second set of protection levels in any guidance material, since they are based on a comprehensive set of measurements of aeronautical receiver performance.  In contrast, it is noted the example PFD levels derived from the reference FCC order (IB Docket No. 01-185) are based on testing that did not include any measurements on aeronautical terminals and, as such, do not reflect the measured minimum protection requirements of aeronautical L-band MES satcom receivers.
2.10 In order to make initial progress on FSMP Action 06-01, a summary of the L-band aeronautical MES protection levels specified in draft new ECC Report 299 are indicated in Annex 3 of this document and offered for consideration within FSMP.  The limits summarise the protection requirements proposed for both Phase 1 (based on existing aeronautical L-band MES receiver performance) and for Phase 2 (based on improved future aeronautical L-band MES receiver performance). It should be noted that the measured performance of existing aeronautical L-band MES receivers were found to be around 10-15 dB higher than those permitted within existing applicable ICAO / RTCA / EUROCAE / ETSI standards for the terminals.  It is viewed this approach of basing protection requirements on measured receiver performance will afford proportionate measures on IMT/LTE transmissions below 1 518 MHz. 
2.11 A critical issue to be resolved by national administrations is the timing afforded to the transition from the Phase 1 PFD limits to the more relaxed Phase 2 PFD limits.  If, at the time of this transition, older aircraft earth stations are still in operation, they could receive interference from IMT/LTE base stations at a level that would cause the terminal to be inoperable.   The draft ECC Report currently suggests a transition date 5-7 years from the adoption of the report.

2.12 A second critical issue is the identification of airports that should be protected by the application of PFD limits.  The decision on this will be left to the individual administrations.  While the draft Report offers some information on the type of airports that will require protection, proposals by the aviation community that would expand the number of airports to be protected have received strong pushback from the mobile community.

2.13 It is noted ECC Decision (17)06
 harmonises the use of the frequency bands 1 427-1 452 MHz and 1 492-1 518 MHz within Europe for Mobile/Fixed Communication Networks Supplementary Downlink.  A key aspect of this decision is that mobile broadband use in Europe in these bands is limited to the operation of Supplemental Downlink transmissions (i.e., transmissions from base-station to user-equipment and used to provide additional capacity for existing wireless networks), and that there will be a 1 MHz guard band at 1 517-1 518 MHz to offer protection to MES receivers operating close to the 1 518 MHz band adjacency.
2.14 Countries outside Europe may well adopt frequency arrangements for IMT/LTE in the 1 492- 1 518 MHz that differ to those identified within Europe, and in particular may authorise IMT/LTE user equipment (UE) transmissions in these frequencies.  Therefore, any ICAO FSMP guidance in response to Action 06-01 may need to address such operation based on output from ITU-R studies.
2.15 Decision (17)06 also places limits on the unwanted emissions in the band 1 518-1 559 MHz from base-station emissions operating in the band 1 492-1 517 MHz.  These emission levels are lower (by 10 dB above 1 520 MHz) than those permitted for base-station transmission authorised in band 1 452-1 492 MHz
.  It is proposed that guidance developed within ICAO FSMP under Action 06-01 on the appropriate unwanted emission limits for base-station and user-equipment emissions reflect the requirements to protect aviation receivers.  Inmarsat, in the WP 4C and 5D discussions, is proposing slightly more stringent limits be adopted for mobile systems than those identified by the CEPT, including lower levels of unwanted emission limits falling in the first 2 MHz above the 1 518 MHz band boundary (i.e., within 1 518-1 520 MHz), since the CEPT limits effectively prevent this 2 MHz being used by MSS in an interference free manner.
Finalisation of studies within ITU-R WP 4C and WP 5D

2.16 As mentioned above, ITU-R WP 4C and 5D are finalising the development of PDNRep ITU-R M.[REP.MSS & IMT L-BAND COMPATIBILITY] and PDNRec ITU-R M.[REC.MSS & IMT L-BAND COMPATIBILITY], and WP 5D is also in process of revising Recommendation ITU-R M.1036-5 to include frequency arrangements for IMT/LTE in band 1 427-1 518 MHz.  The frequency arrangements include an option of IMT/LTE systems operating in a Time Division Duplex (TDD) mode, allowing both base-station and user equipment transmissions up to 1 517 MHz.
2.17 Inmarsat considers the possibility of operating mobile UE transmissions in a TDD arrangement up to aircraft door has not been effectively studied within PNDRep ITU-R M.[REP.MSS & IMT L-BAND COMPATIBILITY], both in terms of the potential for unacceptable interference due to out-of-band emissions and the potential for receiver saturation effects from mobile UE transmissions being in close proximity (e.g., within tens of meters) to satellite receivers on aircraft and having a line-of-sight propagation path.
2.18 To assess the potential for such interference, it may be considered the maximum UE transmit power is 23 dBm and an aeronautical receiver of blocking level is around -50 dBm for interference from a single LTE channel in the band 1 512-1 517 MHz (from the PT1 measurements of the most susceptible of the AES terminal types tested).  In the case of the use of low gain satcom receivers with little antenna discrimination (e.g., assuming 3 dBi gain to the UE), then the minimum coupling loss separation distance under free path loss conditions at 1 518 MHz is estimated to be around 100m.
2.19 As IMT/LTE UEs may be operated close to aircraft, a restriction on the operation of IMT TDD systems may be necessary within the uppermost channel(s) adjacent to 1 518 MHz at airports.  Such aspects would require further consideration within the ITU-R and FSMP.
2.20 In respect to unwanted emissions from mobile UEs, there are proposals within the ITU-R studies ti permit emission levels up to -20 dBm/MHz.  However, such high levels would equate to a separation distances between UE and MES of between 2 km and 10 km range (depending on the interference criterion considered) to avoid the potential for unacceptable interference.

2.21 Given there is little representation at WP 4C and WP 5D from aviation industry representatives, and given discussions and studies on Resolution 223 are still in the process of being finalised, it is proposed, if agreed within FSMP, that ICAO look to provide guidance on the need to protect existing aeronautical systems from the introduction of IMT/LTE base-station and user-equipment transmissions below 1 518 MHz.  A draft response is offered for consideration at FSMP based on the letter sent by FSMP to PT1 (see Annex 2).
2.22 Furthermore, as WP 5D is scheduled to meet over 11-15 February 2019 and then 9-17 July 2019, and WP 4C is scheduled to meet 19-25 June 2019,  it would be useful if aviation representatives are able to participate within the discussions, in their own rights or through national administrations, to finalise the adjacent band compatibility studies of IMT/LTE operation below 1 518 MHz with respect to L-band MSS systems operating in band 1 518-1 559 MHz.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;

b) continue the work on FSMP Action 06-02 reflecting the latest available output from the ECC, as well as the ITU-R studies which are expected to be completed by September 2019;

c) review the initial protection limits proposed in Annex 3 which are based on aviation L-band satcom receiver selectivity measurements undertaken within ECC PT1 during the development of draft new ECC Report 299;
d) to liaise with WP 4C and 5D to stress the need to protect existing aeronautical systems from the potential for interference from both IMT base-station and user-equipment transmissions within the band 1 492-1 518 MHz, and to identify a timescale for such protection that reflects the replacement cycle of aeronautical equipment.

— END —

Annex 1.  Summary of responses by the European Communications Office (ECO) to the public consultation on draft ECC Report 299 (‘Measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports’) to be considered at the ECC PT1 meeting in 14-18 January.

Also included are the working documents under development within ITU-R WP 4C and WP 5D on potential for interference from IMT transmissions below 1 518 MHz to MES receivers operating above 1 518 MHz
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Annex 2.  Draft letter to ITU-R WP 4C and 5D – to be formatted as an ITU input from ICAO if agreed.
Subject:  Adjacent band compatibility studies of IMT-Advanced systems in the mobile service in the band below 1 518 MHz with respect to MSS systems operating in 1 518-1 559 MHz
The Frequency Spectrum Management Panel (FSMP) of the ICAO Air Navigation Commission is responsible for managing aeronautical frequency spectrum on a global basis, to ensure sufficient access to the spectrum resources is available for the provision of aeronautical communication, navigation and surveillance services (CNS) in a safe and efficient manner.  ICAO FSMP held its 8th Working Group meeting from 21 – 29 January 2019.  
ICAO FSMP thanks WP 4C for its Liaison Statement dated 18 July 2018 on adjacent band compatibility studies of IMT-Advanced systems in the mobile service in the band below 1 518 MHz with respect to MSS systems operating in 1 518-1 559 MHz.  The Liaison Statement was addressed to the International Maritime Organization and the International Mobile Satellite Organization and copied for information to Working Parties 5B, 5D and ICAO.  ICAO FSMP notes that WP 4C and WP 5D are working on the development of a new ITU-R Recommendation and a new ITU-R Report to address compatibility measures which may address the protection MES operating above 1 518 MHz.
ICAO FSMP supports the ongoing work of WP 4C and WP 5D to develop harmonized technical conditions in the frequency band 1 492-1 518 MHz for use by terrestrial wireless broadband communication services.  ICAO believes the conditions identified must protect the large number of already-fielded aeronautical satellite receiving earth stations operating in the band above 1 518 MHz on-board aircraft in accordance with established aviation standards and supporting safety-of-life satellite communications used for air travel, as well as prevent interference to the critical safety communications depended upon by aircraft and the Global air transportation system.  To this end, any protection mechanisms endorsed by WP 4C and WP 5D should be sufficient to protect existing MES operating above 1 518 MHz, and any timescale for transitioning to protection levels based on the performance of future satellite receiving terminals should reflect the natural replacement cycle of aeronautical equipment.
WP 5D in its draft revision of Recommendation ITU-R M.1036-5 is considering frequency arrangements for IMT systems in the band 1 427-1 518 MHz.  ICAO FSMP notes that deployment of IMT systems in the upper most frequencies (e.g., 1 512-1 518 MHz) of this band pose a greater risk of harmful interference to aviation satcom receivers than the use of channels below 1 512 MHz.  ICAO FSMP further notes that WP 5D is considering the adoption of an un-paired (TDD) channel arrangement for operation of IMT systems in the band 1 427-1 517 MHz, and considers there is a credible possibility of interference to aeronautical L-band satellite communication receivers from IMT user-equipment transmissions operated by passengers at airports and while they board aircraft.  ICAO FSMP would welcome the identification of any measures on base-station and user-equipment transmissions around airports that would avoid the potential for such interference to aeronautical L-band satellite communication receivers.
ICAO stands willing to provide additional information as necessary to assist WP 4C and WP 5D in its work.
Requested action:  Develop an ITU-R Recommendation ensuring protection of aeronautical satellite receiving earth stations operating in the 1 518-1 559 MHz band, including a timescale for such protection that reflects the natural replacement cycle of aeronautical equipment.

Annex 3.  Straw-man document:  Draft general guidelines that may be considered by spectrum regulators to ensure protection of aeronautical systems from the introduction of IMT/LTE in the frequency band below 1518 MHz. Measures. 
Editor’s note: To assist in the development of general guidelines, information is requested within ICAO FSMP on what form such guidance should take, what is the expected content, where the output would be made available and whether such material should instead be included as in an annex to the handbook
i) Measured blocking levels of most susceptible terminal identified within Draft ECC report 299.
Blocking results from a single LTE channel transmission


The blocking performance of the AESs listed in Table 1 have been measured against a single 5 MHz LTE channel at 1512-1517 MHz, and a summary of the results for the most susceptible Classic Aero (AES E) and SB (AES B) are presented in Table 2.
Table 1: Types of aeronautical terminals tested

	Aeronautical Terminal Types
	Service
	Operational Band

	AES A
	Classic Aero and SB
	1525 -1559 MHz

	AES B
	Classic Aero and SB
	1525 -1559 MHz

	AES C
	Classic Aero and SB
	1525 -1559 MHz

	AES D
	Classic Aero and SB
	1525 -1559 MHz

	AES E
	Classic Aero and SB
	1525 -1559 MHz

	AES F
	Classic Aero and SB
	1525 -1559 MHz

	AES G
	Classic Aero 
	1530 -1559 MHz

	AES H
	Classic Aero 
	1530 -1559 MHz



Table 2: Measured blocking performance of Classic aero AES (E) and SB AES (B) 
from a single LTE channel

	Terminal Type
	Blocking performance (dBm)
	Wanted carrier Frequency (MHz)

	Classic Aero (AES E)
	-50.3
	1555.1

	SB (AES B)
	-40.8
	1525.1


It is important to note that transmissions from LTE channels below 1512 MHz also cause blocking of the terminals. To illustrate this, the blocking performance of Classic Aero (AES E) and SB (AES B) were also measured against an LTE channel at different channels below 1512 MHz and the results are shown in Table 3.

Table 3: Measured blocking performance of the most susceptible Classic aero (AES E) and SB

 (AES B) from a single 5 MHz LTE channel at different frequency centres

	LTE Centre frequency (MHz)
	Blocking performance of classic aero (AES E) (dBm) 
	Blocking performance of SB (AES B) (dBm)

	1514.5
	-50.3 
	-40.8

	1509.5
	-35
	-25.7

	1504.5
	-35
	>-20

	1499.5
	-21
	>-20


Blocking results from multiple LTE channel transmission

The blocking performances of the AESs listed in Table 2 have also been measured against multiple LTE channels simultaneously transmitting, and the results for the most susceptible Classic aero (AES E) are shown in Table 4.

Table 4: Measured blocking performance of Classic Aero (AES E) (most susceptible AES) 
from multiple LTE channels

	Measured blocking performance from LTE channel at 1492-1502 MHz (dBm)
	Measured blocking performance from LTE channel at 1502-1512 MHz (dBm)
	Measured blocking performance from LTE channel at 1512-1517 MHz (dBm)

	-48.4
	-48.4
	-55.5

	Not measured
	-45.6
	-55.5


ii) 2nd set of PFD contained Draft ECC report 299 that is based on measured MES levels
The PFD limits in this section are based on the blocking measurements of the most susceptible terminal performed by some Satcom manufacturers which were presented in section i) above.

Table 5: PFD limits on MFCN BS transmitting a single channel

	Phase
	

Phase 1
	Phase 2

	
	PFD limit for BS emissions in the band 1492-1502 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1502-1512 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2) 
	PFD limit for BS emissions in the band 1492-1502 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1502-1512 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2)

	Airports 
	-28.9
	-42.9
	-58.2
	No limit required
	-27.9
	-37.9


Table 6: PFD limits on MFCN BS transmitting multiple channels

	Phase
	Phase 1
	Phase 2
	
	

	
	PFD limit for BS emissions in the band 1492-1512 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1492-1512 MHz (dBW/m2)
	PFD limit for BS emissions in the band 1512-1517 MHz (dBW/ m2)
	
	

	Airports 
	-53.5
	-63.4
	-30.9
	-40.9
	
	


Notes: maximum PFD should be considered within airport in places where aircraft are likely to be positioned and calculated at height of 10 m above local ground level.
iii) Recommended time lines in the application of Phase 1 limits and the transition to Phase 2 protection limits.

[Editor’s note: the following text has been suggested based on the text from the report of FSMP WG7, the ICAO and ASRI responses to the publication consultation of draft new Report 299, as well text currently included in draft new Report 299.]
ICAO FSMP views that it is imperative the Phase 1 PFD limits protect existing aviation equipment and the transition to Phase 2 PFD limits be conducted at a date that is supportable by aviation equipage schedules.  Member States should discuss appropriate timelines for protection measures with their national aeronautical industries (including the airlines and their trade bodies) to assess the potential impact, cost and best way forward, so that they can take the appropriate steps with no unnecessary delay to reduce the duration of the Phase 1 PFD limits to an acceptable and reasonable timeframe.  
By way of general guidance, it is recognised the longstanding position of airlines and operators has been to accommodate updates to aircraft systems as part of the natural lifecycle of airframes and avionics. Such a timeframe is normally between 20-30 years for each aircraft, given the significant capital cost of purchasing or changing an operational aircraft.  Any changes to aeronautical L-band satellite communication equipment requires updates to the performance standards, procedures, regulations and guidelines which govern air transport.  Design of new equipment must be developed to the new aviation standards and be certified as safe for use by a competent authority.  Once new equipment design has been certified, it has to be incorporated into the production of new aircraft for line-fit delivery, mandated for installation and made available to the airline industry.  For retrofit installations, a supplementary type certificate (STC) must be obtained from EASA/FAA for each type and variant of aircraft.  Currently there are no certified aeronautical L-band satcom terminals available that comply with the new receiver blocking requirement of -30 dBm from mobile-base station transmissions at 1 512-1 517 MHz.
iv) Conditions on unwanted emissions for mobile base station transmissions in the 1 492-1 517 MHz.
To be developed.  ITU-R WP 4C and 5D are studying this aspect.  
[Editor’s note:  It is noted ECC Decision (17)06 has specified unwanted e.i.r.p density limits from base station transmissions, per sector in a multi-sector site, falling within the band 1 518- 1 520 MHz (of -0.8 dBm/MHz), and within the band 1 520-1 559 MHz (of -30 dBm/MHz), and with a maximum in band e.i.r.p of 58 dBm for base-station transmissions operating in band 1512-1517 MHz.
Inmarsat considers these ECC limits are not sufficient to protect MES receivers, as the preclude the use of the 1 518-1 520 MHz band for MES operation nearby base-station transmissions as well as resulting in an unacceptable potential for interference into the 1 520-1 559 MHz band.].
v) Identification of at 1-6 MHz Guard band for SDL operation.
To be developed.  ITU-R WP 4C and 5D are studying this aspect.  
[Editor’s note: The measurements in Section ii) demonstrate aviation MES receivers are much more (around 15 dB) sensitive to interference received from the topmost IMT/LTE channel in 1 512-1 517 MHz relative to use of IMT/LTE channels below 1 512 MHz.  Therefore, in development of any guidance within FSMP, it may be proposed that restriction in the operation in LTE transmissions in the band 1 512-1 517 MHz within the vicinity of airports, or operation limited to low-power indoor mobile base-station use within airports, would pose significantly less potential for interference to aircraft L-band satcom receivers than operation of LTE/IMT channels below 1 512 MHz.]  
vi) TDD UE operation permissible under a TDD operation identified in draft revision to ITU-R Recommendation 1036-5.
To be developed.  ITU-R WP 4C and 5D are studying this aspect.
� Responses were provided by several Administrations (France, German, Italy, Latvia, UK), organisations (ASRI, ECO, Eurocae, Eurocontrol and ESA, GSA, GSMA, IATA and A4E, ICAO, and IMSO), companies (Honeywell, Inmarsat, Turksat) and an individual (Rob Andrews Chartered Marine Engineer).


� https://apps.fcc.gov/edocs_public/attachmatch/FCC-05-30A1.pdf


� https://www.ecodocdb.dk/download/4f052b0b-2c6c/ECCDEC1706.pdf


� https://www.ecodocdb.dk/download/ccf1bd32-f898/ECCDec1303.pdf
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Measures to address potential blocking of MESMESs operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports
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ECC Report 263 [1] identified that there may be a need to provide proportionate protection measures to MES Mobile Earth Stations (MESs) at seaports and airports, and hence ECC PT1 decided to create a Work Itemwork item with the following descriptionscope: “Study potential blocking of MES receivers caused by MFCN (SDL base stations) below 1518 MHz. TheseThe MES terminal equipment MESMESs may need to show correct functioning in bands adjacent to 1518 MHz (including 1525-1559 MHz), as part of operational procedures, prior to departure from sea ports or airports. Propose proportionate solutions to address this issue."	Comment by Inmarsat: INM/2: & UK/2 First use of MES should be spelt out	Comment by Inmarsat: INM/3 & UK/2: no need for capitals in “Work Item”

To avoidminimise any potential blocking of resilientnext generation MES receiverreceivers, CEPT concluded in ECC Report 263 that the minimum in-band blocking characteristic for mobile earth stationsland receivers and MES terminalsreceivers from a 5 MHz broadband signal interferer (LTE) operating below 15181517 MHz shall be −30 dBm above 1520 MHz.  The same blocking requirement is assumed for next generation maritime and aeronautical MESs.  This Report also addresses protection measures for currently operating maritime and aeronautical MESs, that do not meet this blocking requirement.    	Comment by Inmarsat: INM/4 & UK/3: 
To correct some technical errors

Report 263 concluded on the -30 dBm requirement for LAND MES terminals.  The previous text was not correct.

This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS maritime and aeronautical MES terminals MSS receivers in specific areas or locations. In particular, CEPT identifies that MSS receivers need to show correct functioning in bands 1525-1559 MHz for aeronautical terminals, and in 1530-1544 MHz for maritime terminals as part of operational procedures of relevant safety services, prior to departure from sea ports or airports. Each national administration will decide which areas or locations require protection and how to do so, e.g. by using options outlined in sSection 05 of this reportthis Report if suitable to their national circumstances. This Report also provides examples to show how some countries apply rules within their national borders. These examples are included for information and are not proposed as a common CEPT approach. Furthermore, this reportthis Report indicated some follow-up actions in sSection 6.	Comment by United Kingdom: UK/4: Replace “MSS”
with “maritime and aeronautical”
Also UK belies that Section 6 should be deleted (see later comment).  Hence the reference to Section 6 also needs to be deleted.	Comment by Inmarsat: INM/6: Important to be clear that the report addresses only maritime and aeronautical MSS.	Comment by France: F/1: Adding the core reason motivating the need for proportionate solutions to address blocking issues by referring to safety applications required to be tested before leaving seaports or airports.	Comment by IMSO: IMSO/2: The summary states that: “Each national administration will decide which areas or locations require protection and how to do so, e.g. by using options outlined in Section 5 of this report if suitable to their national circumstances.”
This objective of the draft Report appears to run counter to the rules and regulations established by international treaty for the carriage and use of satellite communication equipment on board ships and aircraft.	Comment by Inmarsat: INM/7: Incorrect reference	Comment by GSMA: GSMA/1: The examples were deleted at the ECC meeting in Bordeaux, so the two sentences relating to these should be deleted.
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LIST OF ABBREVIATIONS



		Abbreviation	Comment by Inmarsat: INM/8 &: Some abbreviations that are used in the Report are missing	Comment by IMSO: IMSO/4: Several abbreviations were found not to be listed and other terms were added in IMSO proposals for modifying the draft Report

		Explanation



		3G 

		3rd Generation



		ACARS

		Aircraft Communications Addressing and Reporting System



		ADS-B

		Automatic Dependent Surveillance-B



		ADS-C 

		Automatic Dependent Surveillance-Contract



		AES 

		Aircraft Earth Station 



		agl

		above ground level



		AMSS 

		Aeronautical Mobile-Satellite Services 



		AMS(R)S

		Aeronautical Mobile Satellite (Route) Service (AMSS used for aeronautical safety services) 



		ARINC

		Aeronautical Radio, Incorporated



		ATM

		Air Traffic Management



		BER

		Bit Error Rate



		BS 

		Base Station 



		BW 

		Bandwidth 



		CEPT

		European Conference of Postal and Telecommunications Administrations



		CIRM

		International Radio-Maritime Committee



		COSPAS-SARSAT

		Space System for Search of Distress Vessels - Search and Rescue Satellite-Aided Tracking



		CPDLC

		Controller Pilot Data Link Communications



		dB 

		Decibel 



		dBi 

		Decibel relative to an Isotropic antenna 



		dBm 

		Decibel relative to 1 mW 



		dBW 

		Decibel relative to 1 W 



		EASA	

		European Aviation Safety Agency



		ECC 	

		Electronic Communications Committee 



		CEPT

		European Conference of Postal and Telecommunications Administrations



		EGC

		Enhanced Group Calling System



		e.i.r.p. 

		equivalent isotropic radiated power 



		EMSA

		European Maritime Safety Agency



		EPIRB

		Emergency Position-Indicating Radio Beacon



		ESA

		European Space Agency



		ETSI 

		European Telecommunications Standards Institute 



		EUROCAE

		European Organisation for Civil Aviation Equipment



		FANS

		Future Air Navigation System 



		FB

		Fleet Broadband



		FCC

		Federal Communications Commission



		GMDSS

		Global Maritime Distress and Safety System



		GOLD

		Global Operational Data Link Document



		MFCN 

		International Mobile TelephonyMobile/Fixed Communications Networks



		HF

		High Frequency



		IATA

		International Air Transport Association



		ICAO

		International Civil Aviation Organization



		ICS

		International Chamber of Shipping



		IEC

		International Electrotechnial Commission



		IMO

		International Maritime Organization



		MFCN IMT	Comment by Latvia: LVA/1: Replace duplicated “MFCN” abbreviation with “IMT”

		International Mobile TelephonyTelecommunications



		IOC

		Initial Operational Capability



		ILS

		Instrument Landing System, as defined in Annex 10 to the ICAO Convention on International Civil Aviation, Volume I - “International Standards, Recommended Practices and Procedures for Air Navigation Services: Aeronautical Telecommunications”,



		ITU

		International Telecommunication Union



		K 

		Kelvin 



		kHz 

		Kilohertz (1000 oscillations per second) 



		LNA 

		Low Noise Amplifier 



		LRIT

		Long Range Identification and Tracking of ships



		LTE 

		Long Term Evolution 



		MASPS

		Minimum Aviation System Performance Standards



		MCL LRIT

		Minimum Coupling Loss Long Range Identification and Tracking



		MES 

		Mobile Earth Station 



		MF

		Medium Frequency



		MFCN

		Mobile/Fixed Communications Networks



		MHz 

		Megahertz (1000000 oscillations per second) 



		MMEL

		Master Minimum Equipment List



		MOPS

		Minimum Operational Performance Specification



		MSS 

		Mobile-Satellite Service 



		NAVTEX

		Navigational Telex



		NCSR

		Navigation, Communications and Search and Rescue



		OOB 

		Out of Band/Out of Block 



		MED

		Maritime Equipment Directive 2014/90/EU



		MSI

		Maritime Safety Information



		OOBE 

		Out of Band Emissions/Out of Block Emissions 



		PFD

		Power Flux Density



		PSC

		Port State Control



		RAINWAT

		Regional Arrangement on the Radiocommunication Service for Inland Waterways



		RED

		Radio Equipment Directive 2014/53/EU



		RF 

		Radio Frequency 



		RSCOM

		Radio Spectrum Committee



		RTCA 

		Radio Technical Commission for Aeronautics 



		Satcom

		Satellite Communications



		SAW

		Surface Acoustic Wave





		SDL SSAS

		Supplementary Downlink Ship Security Alerting Systems



		SDO 

		Standards Development Organisation 



		SESAR

		Single European Sky ATM Research



		SOLAS

		Safety of Life at Sea



		SNR 

		Signal to Noise Ratio 



		SB

		Swift Broadband



		SSAS

		Ship Security Alerting System



		STC

		Supplementary Type Certificate



		TSO

		Technical Standard Orders



		VHF

		Very High Frequency



		VMS

		Vessel Monitoring Systems



		WRC 

		World Radiocommunication Conference





[bookmark: _Toc525544403][bookmark: _Toc534726179]Introduction	Comment by IMSO: IMSO/7: Several instances were found where the text had not provided a full or consistent explanation.

This Report is complementary to ECC Report 263 [1], which addresses the compatibility studies between MFCN base stations operating below 1518 MHz and MSS land terminals operating above 1518 MHz.

ECC Report 263 concluded that: 

The minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm above 1520 MHz; 

The base station unwanted emission limits e.i.r.p. for a broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz. This figure is 10 dB more stringent than ECC Decision (13)03 [2] due to a different service in the adjacent band.

It was noted that the IMT [resource block ] [channel edge] ends at 1517 MHz.	Comment by IMSO: IMSO/5: Regarding the sentence “It was noted that the IMT ends at 1517 MHz”, it is not clear whether the extent of the IMT emissions (to 1517 MHz) refers to the active resource blocks or to the nominal channel width

MFCN harmonisation measures for usage of MFCN SDL below 1518 MHz have been developed under these assumptions and recently adopted (see ECC DEC Decision (17)06 [2], and, EC Decision (EU) 2015/750 [3]).).).).[4] ).

Relevant measures will be implemented through the relevant harmonised standards in order to improve the receiver blocking characteristics of MES operating above 1518 MHz according to the conclusion of the ECC Report 263 and to the request sent to ETSI in January 2017 and June 2017. The request for ETSI to develop harmonised standards is related to the Radio Equipment Directive (RED. NoHowever, no) [5]. No equivalent standards forrelated to the MED, which applies to new, type-approved marine equipment, mutually-recognised within the EU, either by ETSI or IEC, are currently under development. 	Comment by United Kingdom: UK/6: To add further details of the MED	Comment by Inmarsat: INM/10: To indicate the expectation that MED standards will be updated.

In addition, ECC Report 263 identified that there may be a need to provide proportionate protection measures to MESMESs at seaports and airports, and hence there may be a need to apply other mitigation techniques to MFCN BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1492-1518 MHz frequency band to avoid harmful interference to MESs. In consequence, CEPT has developed this study on potential blocking of MES receivers caused by MFCN (SDL base stations) [expected to operate / operating] below 1518 MHz. These MES may need to show correct functioning in bands  adjacent to 1518 MHz (including 1525-1559 MHz and 1530-1544 MHz respectively for aeronautical and maritime terminals), as part of operational procedures of safety services, prior to departure from sea ports or airports and propose proportionate solutions to address this issue. 	Comment by IMSO: IMSO/6: The phrase “and hence there may be a need to apply other mitigation techniques to MFCN BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1492-1518 MHz frequency band to avoid harmful interference to MESs.” needs clarification as to what the “other mitigation techniques” might be.
mitigation techniques are to be found”. 
Otherwise the highlighted phrase should be deleted	Comment by Inmarsat: INM/11 & UK/7: Editorial improvement	Comment by France: F/2: Correct functioning of the MES before leaving the seaports and the airports needs to be shown on frequency bands dedicated to safety communications.

The main activities in this reportthis Report are: 

to assess the state of the art of MES aeronautical and maritime terminals, in particular blocking measurements of these terminals;

to provide the relevant background for aeronautical and maritime applicable international regulatory framework with a focus on aeronautical and maritime operational procedures, including those required prior to departure from sea ports or airports; (NB: the situation along routes approaching or departing from destinations has not been addressed);;	Comment by Inmarsat: INM/12 & UK/8: Editorial improvement	Comment by Inmarsat: INM/13 & UK/8: Operational procedures are not limited to those used prior to departure from port/airport.

to assess the timing and steps for the introduction of MFCN below 1518 MHz and relevant protection of MES terminals in adjacent bands, including a focus on thethe need and availability of improved MES receivers (not based on the natural obsolescence of the device) taking into account the Rulesrules within the IMO;	Comment by Inmarsat: INM/14 & UK/8: The focus of the report is mostly on measures to protect MESs operations. The need for improved MES receivers, although is one important element is not the focus.	Comment by Inmarsat: INM/15 & UK/8: Editorial improvement

to help administrations to define the proportionate measures infor protecting maritime and aeronautical safety communications and MES terminals operational testing at seaports and airports, prior to departure from sea ports or airports...

Each national administration exercising its sovereign rights over its land territory, territorial sea and air space in the field of frequency management will decide which areas or locations require protection and how to do so, e.g. by using options outlined in this Rreport if suitable to their national circumstances. This Rreport also provides examples to show how some countries apply rules within their national borders. These are included for information and are not proposed as a common CEPT approach. Nevertheless, countries must still observe international treaty obligations covering communication services and safety of navigation in ways that meet the legitimate expectations of sea and air transport users.	Comment by Germany: Each country has its sovereign right but it also has the responsibility to comply with international rules.	Comment by GSMA: GSMA/2: The examples were deleted at the ECC meeting in Bordeaux, so the two sentences relating to these should be deleted.

[bookmark: _Toc525544404][bookmark: _Toc534726180]Current MES terminals	Comment by IMSO: IMSO/8: Many instances were found where the explanations regarding current terminal use were not complete or lacked consistency.	Comment by IMSO: IMSO/9: A particular problem identified in this section was the use of the term “blocking performance”. This is not felt to give an accurate representation of the purpose of the Report or further actions.

The draft Report investigates the onset of disturbances caused by the blocking mechanism. A more accurate term for what is being measured is the “blocking threshold”. Where the blocking threshold measurements are used to establish a standard for satellite terminal equipment, this characteristic should be termed “blocking immunity”. Extensive tracked change proposals for technical consistency and editorial improvement using these proposed terms are shown in the Annex

The band 1518-1559 MHz is used by several MSS systems, including those operated by the Inmarsat system.  Inmarsat   supports a number of L-band and Thuraya. Inmarsat maritime mobile earth stationservices operate over several types of L-band MES terminals, the most commonwidely used  being “Inmarsat- C”, “Mini -C”, “Fleet77” and “FleetBroadband.”	Comment by Inmarsat: INM/17 & UK/9: Existing text talks about Inmarsat without explaining why

Inmarsat supportsalso provides three main types of L-band aeronautical earth services, known as “Classic Aero,” “Swift64”, and “SwiftBroadband”.

These maritime and aeronautical MESs currently receive in all or a part of the band 1518-1559 MHz.; future expansion of service provision by means of broadband technology will be facilitated by continuous use over the entirety of the available spectrum..	Comment by Inmarsat: INM/18 & UK/10: Need to explain the relevance of the listed terminals to this report.

Table 1: Number of Inmarsat terminals currently deployed in the fielduse

		Terminal TypesServices

		Approximate Number of Terminals in the fielduse



		S
E
A

		Inmarsat- C (Maritime)

		160,000



		

		FleetBroadband

		56,000



		

		Fleet-77

		11,000



		A
I
R

		Classic Aero

		9,000



		

		Swift Broadband

		9,000



		

		Swift-64

		7000





An The performance of an example of a potential MES receiver filter currently in use is shown below in Figure 1 [(Comment:  Is there a reference that can be included for the sources of the Figure?)]. Note that this example meets the performance requirements for Inmarsat systems established on the basis of the previously settled electromagnetic environment in the band 1518-1559 MHz and,. Note that although the typical curve appears to provide some attenuation in the 1500-1510 MHz region, the mask (straight lines) actually guarantees no attenuation at all above 1490 MHz.

[image: Filter plot front end GSPS v2.tif]

[bookmark: _Ref534366879]Figure 1: Typical satellite receiver front-end SAW filter response

Aeronautical terminals use front end filters conforming to performance requirements defined in ARINC characteristics 741 and 781. These characteristics specify no selectivity requirement above 1450 MHz	Comment by Honeywell: HI/1: The filter response provided is atypical of aeronautical terminals that use standardized DLNA’s.

The blocking performancesresponses of different types of current maritime and aeronautical terminals to blocking/overload disturbances were measured by several Satcom (satellite communications) manufacturers against single and multiple (adjacent) LTE channels. The onset of terminal blocking performance- the "blocking threshold" - resulting from a single LTE channel was measured by simulating an MFCN BS transmitting a single 5 MHz LTE channel at 1512-1517 MHz. The Furthermore, the terminal blocking performance resulting fromthreshold against multiple LTE channels was measured by simulating an MFCN BS transmitting simultaneously combinations of the following LTE channels: (1) a 5 MHz LTE channel at 1512-1517 MHz, (2) a 10 MHz LTE channel at 1502-1512 MHz and (3) a 10 MHz LTE channel at 1492-1502 MHz. The relative levels of these LTE signals have been chosen such that signal in block (1) is lower than the signals in blocks (2) and (3), reflecting the lower EIRPe.i.r.p. limit that applies to the use of channel (1) in CEPT. 	Comment by Inmarsat: INM/20 & UK/12: To make a clearer distinction between the results for single channel LTE and those for multiple channel LTE.

BlockingThe blocking threshold measurements for aggregatemultiple LTE channels were conducted in a laboratory with contiguous LTE carriers for different bandwidths (as interference sources), resulting in different LTE signals transmitted. The results of such studies may not be taken directly as always representing a realistic scenario since these different signals are not likely to be radiated with the same power at the same time and be subject to the same propagation conditions (multi-paths & coherence band conditions).	Comment by Inmarsat: INM/21 & UK/13: Elsewhere, we refer to interference from “multiple” so better to use consistent wording.	Comment by Inmarsat: INM/22 & UK/13: To clarify that in some instances, the simulation of multi-channel interference is realistic

Blocking The blocking threshold has been considered to occurrepresent the condition when a 1 dB loss in receiver sensitivity loss is measuredoccurs.

.  All signal levels are given for the reference point at the MES receiver/antenna connector and take into account diplexer filtering..

[bookmark: _Ref525118785][bookmark: _Toc525544405][bookmark: _Toc534726181]Blocking Threshold Levels FOR Current aeronautical MES terminals measured blocking performance results

The blocking performance of threshold levels for a number of current aeronautical earth stations (AES),) - Classic Aero and Swift Broadband (SB), has) terminals - have been measured. The majority of AESs are Classic Aero followed byand SB terminals. .. The blocking performance has been measured on a number of Classic Aero and SB terminals (see the The list of terminal types tested is shown in Table 2 below).. The AES terminal types E, F, G and H are the most widely deployed for air transport. 

[bookmark: _Ref519843767][bookmark: _Ref519843729]Table 2: Types of aeronautical terminals tested

		Aeronautical Terminal Types

		Service

		Operational Band



		AES A

		Classic Aero and SB

		1525 -1559 MHz



		AES B

		Classic Aero and SB

		1525 -1559 MHz



		AES C

		Classic Aero and SB

		1525 -1559 MHz



		AES D

		Classic Aero and SB

		1525 -1559 MHz



		AES E

		Classic Aero and SB

		1525 -1559 MHz



		AES F

		Classic Aero and SB

		1525 -1559 MHz



		AES G

		Classic Aero 

		1530 -1559 MHz



		AES H

		Classic Aero 

		1530 -1559 MHz





A summarySummaries of the measured blocking performancethreshold results against single and multiple LTE channels for isare given in the sections below.	Comment by Inmarsat: INM/25 & UK/16: Editorial	Comment by Latvia: LVA/3: Improvement of text.

[bookmark: _Toc525544406][bookmark: _Toc534726182]Blocking threshold results from a single LTE channel transmission 

The blocking performancethreshold for each of all the AESs terminals listed above in Table 2 above have beenwas measured against a single 5 MHz LTE channel at 1512-1517 MHz, and a summary of the results for the most susceptible terminals Classic Aero (AES E) and SB (AES B) are presented in Table 3 below. 

[bookmark: _Ref519843805]Table 3: Measured blocking performance ofthreshold levels for Classic aero (AES (E) and SB (AES (B) resulting from a single LTE channel

		Terminal Type

		Blocking performancethreshold (dBm)

		Wanted carrier Frequency (MHz)



		Classic Aero (AES E)

		-50.3

		1555.1



		SB (AES B)

		-40.8

		1525.1





It is important to note that transmissions from LTE channels below 1512 MHz also cause blocking of the terminals. To illustrate this, the blocking performance ofthreshold levels for Classic Aero (AES E) and SB (AES B) were also measured against an LTE channel at different channels below 1512 MHz and the results are shown in Table 4 below.

[bookmark: _Ref519843861]Table 4: Measured blocking performance ofthreshold levels for the most susceptible Classic aero (AES E) and SB

 (AES B) from a single 5 MHz LTE channel at different frequency centres

		LTE Centre frequency (MHz)

		Blocking performancethreshold of classic aero (AES E) (dBm) 

		Blocking performancethreshold of SB (AES B) (dBm)



		1514.5

		-50.3 

		-40.8



		1509.5

		-35

		-25.7



		1504.5

		-35

		>-20



		1499.5

		-2125	Comment by Honeywell: HI/2: The AES E figure for 1499.5 MHz should be -25 dBm not -21 dBm (per original submitted data)

		>-20





[bookmark: _Toc525544407][bookmark: _Toc534726183]Blocking threshold results from multiple LTE channel transmissions 

The blocking performancesthreshold levels for each of all the AESs listed in Table 2 have also been measured against multiple LTE channels simultaneously transmitting, and the results for the most susceptible Classic aero (AES E) are shown in Table 5 below for two cases: (1) the three uppermost LTE channels in use; and (2) the two uppermost LTE channels in use.

[bookmark: _Ref519843936]Table 5: Measured blocking performance ofthreshold levels for Classic Aero (AES E) (most susceptible AES) from multiple LTE channels

		Case

		Measured blocking performance[threshold/ signal level] from LTE channel at 1492-1502 MHz (dBm)

		Measured blocking [threshold/ signal level] from LTE channel at 1502-1512 MHz (dBm)

		Measured blocking [threshold/ signal level] from LTE channel at 1512-1517 MHz (dBm)



		(1)

		-48.4

		-48.4

		-55.5



		(2)	Comment by Inmarsat: INM/27 & UK/18: Editorial improvements to table

		Not measuredgenerated/

No blocker	Comment by Honeywell: HI/3: Incorrect interpretation of data - This row is for a modified pattern E.

		-45.6

		-55.5





[bookmark: _Toc524356703][bookmark: _Toc524360604][bookmark: _Toc524361066][bookmark: _Toc524361158][bookmark: _Toc524356704][bookmark: _Toc524360605][bookmark: _Toc524361067][bookmark: _Toc524361159][bookmark: _Toc524356712][bookmark: _Toc524360613][bookmark: _Toc524361075][bookmark: _Toc524361167][bookmark: _Toc524356713][bookmark: _Toc524360614][bookmark: _Toc524361076][bookmark: _Toc524361168][bookmark: _Toc524356714][bookmark: _Toc524360615][bookmark: _Toc524361077][bookmark: _Toc524361169][bookmark: _Ref525118792][bookmark: _Toc525544408][bookmark: _Toc534726184]Blocking Threshold Levels for Current maritime MES terminals blocking performance results

[bookmark: _Toc525544409][bookmark: _Toc534726185]Blocking threshold results from a single LTE channel transmission 

Three different models of Inmarsat- C and Fleet Broadband (FB) have been measured against a single 5 MHz LTE channel at various LTE centre frequencies between 1512-1517 and 1517 MHz, and the results are presented in Table 6, 7 and 8 below. Also presented in Table 6i are, the approximate number and the year of production of each model, and the frequency at which the blocking test was measuredcarried out.	Comment by United Kingdom: UK/20: To add clarity and add references to tables 7 and 8	Comment by Latvia: LVA/5: Improvement of text. To check if the reference to Table 7 is correct in the sentence?	Comment by Inmarsat: INM/29: Editorial

[bookmark: _Ref519844113]Table 6: Measured blocking performance ofthreshold levels for models of current Inmarsat- C and FB maritime terminals from a single LTE channel

		Terminal type

		Measured blocking performance threshold  

(dBm)

		Appx. Numbers of terminals

		% models within type

		Production Year

		Wanted carrier test fFrequency (MHz)



		Inmarsat- C Model-1

		-76 to -71

		59000

		37%

		1995–2005

		1537



		Inmarsat- C Model-2

		-63 to -57

		24000

		15%

		1992–1995

		1537



		Inmarsat- C Model-3

		-34 to -30

		77000

		48%

		2005–2018

		1537



		FB Model-1

		-62

		17000

		30%

		2005–2013

		1525.1



		FB Model-2

		-38

		8000

		14%

		2007–2014

		1525.1



		FB Model-3

		-30

		31000

		55%

		2012–2018

		1525.1





Tables 7 and 8 show the impact of interference from additional (lower frequency) LTE channels below 1517 MHz to Inmarsat  C Model-1 and Model-2 respectively.	Comment by Inmarsat: INM/30 & UK/21: References to tables 7 and 8 are missing from the text.



Table 7: Measured Inmarsat  C (model 1) blocking threshold resulting from a single LTE channel at three different frequencies

		Terminal

		Measured blocking performancethreshold levels from LTE channel at 1492-1502 MHz (dBm)

		Measured blocking performancethreshold levels from LTE channel at 1502-1512 MHz (dBm)

		Measured blocking performancethreshold levels from LTE channel at 1512-1517 MHz (dBm)



		Model-1

		-53

		-68

		-76





Table 8: Measured blocking performance ofthreshold levels for Inmarsat- C model-2 from a single 5 MHz LTE channel at different frequency centres

		LTE Centre frequency (MHz)

		Measured blocking performancethreshold from LTE channel (dBm)

		Test frequency (MHz)



		1509.5

		-50

		1537



		1504.5

		-41

		1537



		1499.5

		-36

		1537



		1494.5

		-32

		1537



		1489.5

		-24

		1537



		1484.5

		-20

		1537





[bookmark: _Toc525544410][bookmark: _Toc534726186]Blocking threshold results from multiple LTE channel transmissions

The blocking performance ofthreshold levels for the most susceptible models, Inmarsat-  C model 1, model 2 and FB model-1, have also been measured against multiple LTE channels transmitting simultaneously from one MFCN BS for two cases: (1) the three uppermost LTE channels in use; and (2) the two uppermost LTE channels in use, and the results are presented in Table 9 below. NB:1 dB receiver sensitivity loss is assumed.	Comment by Inmarsat: INM/31& UK/22: To clarify the two rows in the tables following	Comment by Latvia: LVA/6: Improve text. To check if the reference to Table 10 is correct in the sentence?

[bookmark: _Ref519844174]

[bookmark: _Ref534386716]Table 9: Measured blocking performance ofthreshold levels for Inmarsat- C modelModel-1, modelModel-2 and FB modelModel-1 from multiple LTE channels

		Case	Comment by Inmarsat: INM/32 & UK/23: Editorial improvements to table

		Terminal Type/Model

		Measured blocking performance[threshold/ signal level]from LTE channel at 1492-1502 MHz (dBm)

		Measured blocking performance[threshold/ signal level]from LTE channel at 1502-1512 MHz (dBm)

		Measured blocking performance[threshold/ signal level]from LTE channel at 1512-1517 MHz (dBm)



		(1)

		FB Model-1

		-57 

		-57 

		-64 



		(2)

		

		Not measuredgenerated

		-55

		-65



		(1)

		Inmarsat- C model Model 1

		-70

		-70

		-77



		(2)

		

		Not measuredgenerated

		-67

		-78



		(1)

		Inmarsat- C model Model 2

		-55

		-55

		-63



		(2)

		

		Not measuredgenerated

		-52

		-63







[bookmark: _Toc525544411][bookmark: _Toc534726187]Operational requirements	Comment by Rob Andrews: RA/1: This section concentrates on the GMDSS with little regard for the numerous other MES services used by, and essential for, shipping. Long Range Identification and Tracking (LRIT), Ship Security Alarm System (SSAS), Vessel Monitoring Systems and general business communications are all used at sea AND IN PORT and should be addressed here.

§ Information currently in Annex 1 should be moved to the body of the report in this section.
§
§ Additional information should be added to ensure the entirety of L band Maritime Communications within the specified band are addressed.

[bookmark: _Toc524082710][bookmark: _Toc524356720][bookmark: _Toc524360621][bookmark: _Toc524361083][bookmark: _Toc524361175][bookmark: _Toc525544412][bookmark: _Ref534369337][bookmark: _Toc534726188]Aeronautical	Comment by Lufthansa: LH/1: In case of technical issues of the Satcom equipment the maintenance has to perform tests on ground to get the aircraft in service again. If the maintenance is not able to perform an operational test successfully due to the LTE interference this will increase maintenance cost, unnecessary removal of Satcom equipment and delays. Due to ATC flight plan restrictions for flights without FANS fuel consumption and emission will increase.
I suggest to review the Report of Committee of the 13th Air Navigation Conference AI 2, AN-Conf/13-WP/311 (Montreal, 09-19 Oct. 2018) Agenda Item 2, Section 2.9 regarding interference with aircraft navigation and communication (CNS) systems.
Also I suggest reviewing the section Recommendation 2.2/1 of that document. Maybe this could provide some synergy effect?

Please amend section regarding unnecessary maintenance actions I described in the comment section.	Comment by IMSO: IMSO/10: This section was felt to need some editorial re-ordering to improve the flow, and was also felt to be in need of some additional information on the numbers of aerodromes needing protection and the extent of protected zones.

Since the early 1990s, aeronautical L-band (1525- to 1559 MHz) MSS have been incorporated into the Future Air Navigation System (FANS 1/A) to provide direct data link communications between the aircraft and Air Traffic Control, which together with satellite voice communications allow for the safe separation of aircraft in oceanic and remote airspace when out of range of terrestrial surveillance (civil aviation radar and/or ADS-B) and terrestrial data and voice communications. 

FANS 1/A services are provided via ADS-C (Automatic Dependent Surveillance-Contract) and for data link communications via CPDLC (Controller Pilot Data Link Communications), for which globally harmonised guidance and information is provided by the International Civil Aviation Organization (ICAO) via the Global Operational Data Link Document (GOLD).

EASA (European Aviation Safety Agency) regulations govern the operations of Airlinesairlines based in the European Union. Specifically EASA regulation CAT.IDE.A.105 [5] states:

CAT.IDE.A.105 Minimum Equipment for Flight;

A flight shall not be commenced when any of the aeroplane’s instruments, items of equipment or functions required for the intended flight are inoperative or missing, unless;

(a) the aeroplane is operated in accordance with the operator’s MEL (Minimum Equipment List); or

(b) the operator is approved by the competent authority to operate the aeroplane within the constraints of the master minimum equipment list (MMEL).

The MMEL (Master Minimum Equipment List) as approved by EASA at the time of aircraft type certification defines what the aircraft is allowed to do or not do if a piece of equipment is not functioning in relation to the safety and regularity of flight operations. This can range from not flying, landing immediately, etc. to carrying more fuel. 

FANS equipment is typically included in the MMEL for aircraft which will operate on FANS routes and in the MEL for the airline. In order to comply with regulations, including those above, it is standard and necessary procedure to verify that all required equipment and systems for the flight are serviceable during the normal dispatch and pre-departure procedures.

During the pre-flight check, typically at the departure gate, the MSS satcom system will initiate self-checks once power becomes available from the aircraft power busses, following which it will complete the log-on sequence to the Inmarsat network. If IMT is deployed near an airports, depending on the relative geometry of the IMT BS and MES in the airport, MES blocking level and IMT BS EIRP the satcom system might be overloaded. If the satcom system is overloaded it will be unable to complete that sequence and be rendered inoperative. Given the above regulation, this may prevent the flight to commence.	Comment by ICAO: Page 8 of this report indicated three main activities. One of which is as follows. 
to provide the relevant background for aeronautical and maritime applicable regulatory framework with a focus on operational procedures, prior to departure from sea ports or airports ;

Based on this main activity, ICAO strongly recommend following texts should be included again to this part since this is a procedure of pre-departure.

As well as being fitted to commercial air transport aircraft, Inmarsat Satcom is also fitted to business jets and to government aircraft. Government aircraft fitted with Inmarsat Satcom include both military transport aircraft (e.g. C130, C17 , and A400M) as well as aircraft used for transporting government officials. Both these groups of users typically use airports that are different to those used for international civil aviation transport flights. Consequently, this has a bearing on the list of airports that may require protection.

The IRISIris programme was initiated by the European Space Agency (ESA) with the aim of making aviation safer by developing new satellite based air -ground communication system for air traffic management (ATM). IRISIris requires enhancements to be made to the provision of the Inmarsat swift broadband SB system, so that it can meet the safety, performance and cost requirements for ATM communication in the crowded European airspace. IRISIris is a part of a much broader push to modernise how air traffic control is managed in collaboration with the singleSingle Single European skySky Sky ATM research  Research (SESAR) joint undertaking launched in 2006 by Eurocontrol and the European Union. Following the completion of the IRISIris precursor evaluation stage that ran from October 2016 until June 2018, IRISIris is planned to commence the initial operational capability (IOC) stage shortly. IRISIris IOC comprises of upgrades to ground infrastructure serving the Inmarsat-4 and Alphasat satellites as well as the installation of IRISIris capable Satcom equipment on commercial flights operating within the European airspace and supporting air traffic control communication from late 2019. [text moved below, as more suitable as concluding remarks]This could potentially lead disruption of departure/dispatch procedures and normal FANS operational procedures at the airport. Because these operations of primary concern generally include flight segments over oceanic or remote airspace with origin or destination points outside of the EU, the vast majority of such operations are conducted into and out of airports with port of entry facilities.	Comment by Inmarsat: INM/33: To use abbreviation previously defined.	Comment by Inmarsat: INM/34: Use capitals for definition of SESAR

In the North Atlantic region (used for flights from Europe to/from North America), aircraft are required by ICAO from 29th of March 2018 to have FANS 1/A capability if they wish to use the preferred aircraft tracks and altitudes between 35,000ft and 39,000ft (see ICAO EUR NAT Doc 007). From 2020, this Satcom mandate will be expanded to all airspace above 29,000 ft in the North Atlantic Region. According to these procedures, “If a flight experiences an equipment failure prior to departure which renders the aircraft non-DLM (Data Link Mandate) compliant, the flight should re-submit a flight plan so as to remain clear of the NAT DLM airspace’. Aircraft without FANS 1/A capability would have to use tracks and altitudes, which might require additional fuel burn.

The MEL for one of Europe’s largest airlines states that loss of Satcom means that ADS-C and CPDLC (used for safety of flight communications (1525 to 1559 MHz) in regards to safe separation of aircraft) cannot be used which would not comply with the ICAO EUR NAT Doc 007, [6], meaning that aircraft flying the North Atlantic at a minimum would need to carry more fuel (or less cargo/passengers) since such an aircraft is not allowed to enter the airspace defined under the NAT data link mandate.

Thus, while the potential blocking of MSS is classified as a minor failure condition.[7][footnoteRef:2] and does not today pose a direct threat to safety of flight in the vicinity of airports, it may result in the disruption of departures, delays and cost overruns for airlines.	Comment by Honeywell: HI/4: Add 2 qualifications to sentence to reflect minor safety hazard in transoceanic segment & likely evolution under Iris. [2: ] 


[bookmark: _Toc525544413][bookmark: _Ref534369341]Thus, there is an urgent need to take into due consideration the future introduction of mobile SDL below 1517  MHz and the need for suitable blocking characteristics. The minimum in-band blocking characteristic for future 1518mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 15181517 MHz shall be −30dBm above 1520 MHz. 	Comment by Inmarsat: Text moved from earlier in this section.

The primary concern for the existing installed base is the potential impact of interference on aircraft using MSS services for Automatic Dependent Surveillance – Contract (ADS-C), Controller-Pilot Data Link Communications (CPDLC), as well critical operational data link services via the Aircraft Communications Addressing and Reporting System (ACARS) using MSS communications. This could potentially lead to disruption of departure/dispatch procedures and normal FANS operational procedures at the airport. Because these operations of primary concern generally include flight segments over oceanic or remote airspace with origin or destination points outside of the EU, the vast majority of such operations are conducted into and out of airports with port of entry facilities.

As regards the geographical extent of protection needed, it should be noted that there are currently 577 aerodromes in Europe falling within scope of the EASA basic regulations. The ILS localizer service volume for each aerodrome should be assumed to be the minimum area of protection necessary to take account of landing approach and take-off paths, the combined areas of which would cover the majority of the populated areas of Europe, certainly covering all major conurbations. 

The situation as regards the need for continuos availability of aircraft Satcom equipment may soon change so as to require even greater operational protection requirements with the inception of the GADSS (Global Aeronautical Distress and Safety System). This will incorporate requirements for making a tracking report every 15 minutes under normal conditions while in flight and at every minute in emergency situations.



[bookmark: _Toc534726189]Maritime	Comment by IMSO: IMSO/11: The purpose this section, as presented, was not clear. Extracts from the SOLAS Convention were presented but the analysis seems to have been based on a superficial reading of particular points, neglecting to take account of the whole range and purpose of IMO instruments dealing with the carriage and use of radiocommunication equipment during voyages

[bookmark: _Toc524360624][bookmark: _Toc524361086][bookmark: _Toc524361178][bookmark: _Toc524082713][bookmark: _Toc524356723][bookmark: _Toc524360625][bookmark: _Toc524361087][bookmark: _Toc524361179]Safety of life at sea is regulated prominently by the International Maritime Organisation (IMO) through the International Convention for the Safety of Life at Sea (SOLAS), 1974. [8]. SOLAS Chapter IV setsdefine the regulations for the Global Maritime Distress and Safety System (GMDSS). All) installations on all passenger ships engaged in international voyages and cargo ships above 300 GT engaged on international voyages have to comply with the GMDSS[footnoteRef:3]. Non-convention vessels participate in  Such ships are also obligated, without geographical limit, to comply with the LRIT system, under SOLAS Chapter V regulations, which is based on the transmission of periodic and on-demand packaged data to shore based entities in order to enhance the safety, security and of the marine environment  The use of L-band MESs for this purpose is near universal. Moreover, under SOLAS Chapter IV regulation 6.1, radiocommunication equipment that is a compulsory carriage requirement for any part of a ship's voyage must always be fully available for operational use throughout the entirety of its voyage.  Additionally, non.  Non-convention vessels also participate in the GMDSS , either on a voluntary basis or mandatory under a national regulation.  	Comment by United Kingdom: UK/25: To add precision	Comment by Inmarsat: INM/36: SOLAS does not include only GMDSS, but also LRIT, which is important to explain.	Comment by Inmarsat: INM/37: Editorial improvements to text	Comment by Germany: D/1: For ships below carriage requirement according SOLAS IV national administrations may define requirements based on IMO in MSC/Circ. 803 which is than mandatory for these vessels – this should be reflected in this report.
Add the word “mandatory” [3: ] 


In addition to the GMDSS use, in accordance with some other international conventions covering maritime issues, and for reasons of geographic coverage, availability and privacy, vessels make use of satellite services covering maritime issues including, security, pollution, environmental protection, and monitoring, control and surveillance of fishing vessels. These applications are related to safety, security and communication in and near ports which are commonly carried by Satcom equipment that operates in the frequency band 1518 to 1559 MHz.	Comment by United Kingdom: UK/26: To add precision

[bookmark: _Toc525544414][bookmark: _Toc528659176][bookmark: _Toc534726190]Situation at seafor ships under way

For maritime Satcom, theThe SOLAS convention [8] divides the sea into sub-areas (A1, A2, A3 and A4), for GMDSS communications which there are differentparticular requirements on the installation of radio equipment performing GMDSS.set such that ships are capable of complying with the GMDSS.GMDSS. Moreover, different functional requirements of GMDSS (SOLAS Chapter IV, Ruleregulation 4) within a same area have to be , throughout all the areas in which they will be met e.g. sailing. The SOLAS compulsory carriage requirements ensure that ships are capable of:	Comment by Inmarsat: INM/38 & UK/27: The text in the first para is not limited to maritime satcom

transmitting/receiving distress/alert/safety signals: performed by VHF, HF, MF, COSPAS/SARSAT EPIRB and, Inmarsat terminals, noting that a minimum of two equipment per area onseparate and independent means of communication (both installed and operational) are reuired for any area area onin which the vessel operates (towill be installed and to work) are requiredsailing;

transmitting[footnoteRef:4]/receiving Maritime Safety Information (MSI): performed by HF, NAVTEX stations or through Inmarsat networkservices according to availability in any areathe areas in which a vessel will be sailing in any area. [4:  SOLAS Ch. IV also mentions: It should be noted that ships may have a need for reception of certain maritime safety information while in port.] 


In everySOLAS convention ship, there is (SOLAS Chapter IV Rule 7):, regulation 7):, defines the basic equipment fit for any ship subject to the Convention thus:

VHF equipment for transmitting/receiving distress/alert/safety signals;

Receiver of MSI from NAVTEX broadcast services (if a defined NAVTEX stations coverstation service area covers a part or the whole path of the vessel);	Comment by Inmarsat: INM/40 & UK/28: Editorial improvements to text

EPIRB satellite emergency position-indicating beacon operating through the COSPAS-SARSAT system.

Concerning the MSI functionality, SOLAS Chapter IV, 7.5 statedregulation 7, requires that NAVTEX should be the prime source of MSI. If nooutside a NAVTEX is available,theservice area, Inmarsat Enhanced Group Calling System (EGC) should be used; only.  Only in those cases where EGC a NAVTEX service is not available. Moreover, only in those cases where an EGC service is also not available may thea ship be granted an exemption to use instead HF MSI direct-printing telegraphy maritime safety information where it is provided and such equipment is fitted.for the reception of MSI..	Comment by Inmarsat: INM/41 & UK/29: Editorial improvements to text

Concerning the capability to transmitting/receivingtransmit or receive distress/alert/safety signals, Regulations 8, 9, 10, 11 (of the SOLAS Convention) go on to provide the requirement specific requirements for radio equipment on the vesselvessels when this one navigates onsailing through sailing through a given (setcombination of) Sea Area(s) A1[footnoteRef:5], A2[footnoteRef:6], A3[footnoteRef:7] and A4[footnoteRef:8], not applied for MSI purpose.. For example, in area A1, SOLAS Chapter IV Rule IVapplies regulation 8 applies, with its five subsectionssubsection requirements, in addition to those inof regulation 7 which are to be met.. It should be noted that: [5:  Sea area A1 means an area within the radiotelephone coverage of at least one VHF coast station in which continuous DSC alerting is available, as may be defined by a Contracting Government. ]  [6:  Sea area A2 means an area, excluding sea area A1, within the radiotelephone coverage of at least one MF coast station in which continuous DSC alerting is available, as may be defined by a Contracting Government.]  [7:  Sea area A3 means an area, excluding sea areas A1 and A2, within the coverage of an INMARSAT geostationary satellite in which continuous alerting is available.]  [8:  Sea area A4 means an area outside sea areas A1, A2 and A3.] 


these subsections are coupled by an “or” which means that there are five solutions of radio-equipment to initiate a distress alert , including by use of MES Inmarsat terminals, and the selection of means is up to the ship, or flag -state to determine, not to the flag-, coast ofor  stateor - or port-state,	Comment by Inmarsat: INM/42 & UK/30: Important to identify that one of the options is Inmarsat, otherwise there is no relevance to this information.	Comment by Inmarsat: Important to identify that one of the options is Inmarsat, otherwise there is no relevance to this information,

two of these five possibilities are already listed under Regulation 7 (mandatory for installation): 406 MHz COSPAS-SARSAT EPIRB and VHF radio using DSC[footnoteRef:9];  [9:  The other three options are MF radio using DSC, HF radio using DSC or an Inmarsat ship earth station.] 


 

the existencedeclaration of of Sea Areas A1 and A2 depends on the is a matter for those coast statestates taking on the corresponding obligations under SOLAS. The to determine; alternatively, coast states may decide to exercise their prerogative to declare their coastal areas to be part of Sea Area A3, in which case rescue authority support will primarily be through satellite communications (NB: the declaredThe service areas are available in the GMDSS Master Data; Plan);MasterPlan;	Comment by Germany: D/3: Incorrect terminology, change Data to Plan

Within the framework of SOLAS it is assumed that the L-Band Resources as well as HF are fully available within their defined service area. Appropriate means are to be identified how to inform member states and mariners that a predefined area within the GMDSS Service area of L-Band Inmarsat Systems is not available due to interference.	Comment by Germany: D/4: With the SDL the Service area of L-Band Satellite communication will be reduced in coastal areas such conditions are not common within the maritime community.
Within the RR it is knows that Member states can request exceptions and exclusion that can be defined, such method is unknown to SOLAS. Member states can declare which service they would offer in addition in accordance with the definition of Sea Area A1 and A2 which is published in the GMDSS Masterplan. At the time no publication is known within IMO that provide means to inform interested parties that no service will be provided in a certain part of the defined coverage area.
Please add the following text.



there may be someare places inare areas along in the coastlines of CEPT coastlinecountries where the availability of MSI through Navtex NAVTEX stations is not guaranteedeither not available or not guaranteedavailable.	Comment by Inmarsat: INM/43  & UK/30: According to maritime experts, there are coastal areas where Navtex is not available, which is important for admins to know about.

Other issues related to this section are covered in Annex 1.	

[bookmark: _Toc525544416][bookmark: _Toc528659177]MES Inmarsat terminals are used to support maritime operations at sea, in some cases to meet mandatory requirements in coastal areas.	Comment by Inmarsat: INM/44 & UK/31: This section is very complex, and therefore needs a summary/conclusion to help admins understand the key message

[bookmark: _Toc534726191]Situation for A general consideration is that for ships at any point along their voyage, including coastal aeras, port approaches and inland waterways

In the CEPT countries, the regulation within inland waterways indicates that for the Inland locations there is:

a required usageharmonised  use, an L-band MES capable of VHFestablishing communications for safer navigation for countries having signed the Regional Arrangement on the Radiocommunication Service for Inland Waterways (RAINWAT)[footnoteRef:10] (http://www.rainwat.bipt.be/arrangement); 	Comment by United Kingdom: UK/32: To clarify first bullet [10:  Regional Arrangement on the Radiocommunication Service for Inland Waterways [10]: http://www.rainwat.bipt.be/arrangement ] 


with a RCC using GMDSS protocols constitutes a required usage valid means of radioconducting for distress communications compliant with AIS system for countries in the European Union based on the Directive 2005/44/EC [11][footnoteRef:11], noting that AIS system protocol is only compatible with VHF maritime mobile band, as indicated in RAINWAT arrangement [10] (Chapter 1, Article 1, SectionSectionSectionSectionSectionSectionSectionSsection C). [11:  ] 


This means that for some countries in EU and for countries having signed the RAINWAT arrangement, VHF must beis used for inland locations where the SOLAS convention is not defined. Hence, administrations will need to consider whether or not there is a need to provide additional protection to MSS, whatever the circumstances. In addition, Inmarsat terminals in inland waterways in those countries.

Other arrangements may apply for other countries that are not party to the RAINWAT Arrangement or in the EUneed to be continuously available for LRIT and individual administrations could decide at national level to provide protection to L-band MSS at locations that include some inland waterways.SSAS communications. 

[bookmark: _Toc524082716][bookmark: _Toc524356726][bookmark: _Toc524360628][bookmark: _Toc524361090][bookmark: _Toc524361182][bookmark: _Toc524082717][bookmark: _Toc524356727][bookmark: _Toc524360629][bookmark: _Toc524361091][bookmark: _Toc524361183][bookmark: _Toc524082718][bookmark: _Toc524356728][bookmark: _Toc524360630][bookmark: _Toc524361092][bookmark: _Toc524361184][bookmark: _Toc524082719][bookmark: _Toc524356729][bookmark: _Toc524360631][bookmark: _Toc524361093][bookmark: _Toc524361185][bookmark: _Toc524082720][bookmark: _Toc524356730][bookmark: _Toc524360632][bookmark: _Toc524361094][bookmark: _Toc524361186][bookmark: _Toc524082721][bookmark: _Toc524356731][bookmark: _Toc524360633][bookmark: _Toc524361095][bookmark: _Toc524361187][bookmark: _Toc524082722][bookmark: _Toc524356732][bookmark: _Toc524360634][bookmark: _Toc524361096][bookmark: _Toc524361188][bookmark: _Toc524082723][bookmark: _Toc524356733][bookmark: _Toc524360635][bookmark: _Toc524361097][bookmark: _Toc524361189][bookmark: _Toc524082724][bookmark: _Toc524356734][bookmark: _Toc524360636][bookmark: _Toc524361098][bookmark: _Toc524361190][bookmark: _Toc524082725][bookmark: _Toc524356735][bookmark: _Toc524360637][bookmark: _Toc524361099][bookmark: _Toc524361191][bookmark: _Toc524082726][bookmark: _Toc524356736][bookmark: _Toc524360638][bookmark: _Toc524361100][bookmark: _Toc524361192][bookmark: _Toc524082727][bookmark: _Toc524356737][bookmark: _Toc524360639][bookmark: _Toc524361101][bookmark: _Toc524361193][bookmark: _Toc524082728][bookmark: _Toc524356738][bookmark: _Toc524360640][bookmark: _Toc524361102][bookmark: _Toc524361194][bookmark: _Toc524082729][bookmark: _Toc524356739][bookmark: _Toc524360641][bookmark: _Toc524361103][bookmark: _Toc524361195][bookmark: _Toc524082730][bookmark: _Toc524356740][bookmark: _Toc524360642][bookmark: _Toc524361104][bookmark: _Toc524361196][bookmark: _Toc524082731][bookmark: _Toc524356741][bookmark: _Toc524360643][bookmark: _Toc524361105][bookmark: _Toc524361197][bookmark: _Toc524082732][bookmark: _Toc524356742][bookmark: _Toc524360644][bookmark: _Toc524361106][bookmark: _Toc524361198][bookmark: _Toc524082733][bookmark: _Toc524356743][bookmark: _Toc524360645][bookmark: _Toc524361107][bookmark: _Toc524361199][bookmark: _Toc524082734][bookmark: _Toc524356744][bookmark: _Toc524360646][bookmark: _Toc524361108][bookmark: _Toc524361200][bookmark: _Toc524082735][bookmark: _Toc524356745][bookmark: _Toc524360647][bookmark: _Toc524361109][bookmark: _Toc524361201][bookmark: _Toc524082736][bookmark: _Toc524356746][bookmark: _Toc524360648][bookmark: _Toc524361110][bookmark: _Toc524361202][bookmark: _Toc524082737][bookmark: _Toc524356747][bookmark: _Toc524360649][bookmark: _Toc524361111][bookmark: _Toc524361203][bookmark: _Toc524082738][bookmark: _Toc524356748][bookmark: _Toc524360650][bookmark: _Toc524361112][bookmark: _Toc524361204][bookmark: _Toc524082739][bookmark: _Toc524356749][bookmark: _Toc524360651][bookmark: _Toc524361113][bookmark: _Toc524361205][bookmark: _Toc524082740][bookmark: _Toc524356750][bookmark: _Toc524360652][bookmark: _Toc524361114][bookmark: _Toc524361206][bookmark: _Toc524082741][bookmark: _Toc524356751][bookmark: _Toc524360653][bookmark: _Toc524361115][bookmark: _Toc524361207][bookmark: _Toc524082742][bookmark: _Toc524356752][bookmark: _Toc524360654][bookmark: _Toc524361116][bookmark: _Toc524361208][bookmark: _Toc524082743][bookmark: _Toc524356753][bookmark: _Toc524360655][bookmark: _Toc524361117][bookmark: _Toc524361209][bookmark: _Toc524082744][bookmark: _Toc524356754][bookmark: _Toc524360656][bookmark: _Toc524361118][bookmark: _Toc524361210][bookmark: _Toc524082745][bookmark: _Toc524356755][bookmark: _Toc524360657][bookmark: _Toc524361119][bookmark: _Toc524361211][bookmark: _Toc525544417][bookmark: _Toc528659178][bookmark: _Toc534726192]Testing at seaportseaports

DemonstrationFor SOLAS vessels, demonstration of the functioning of the Satcom equipment happens during Port State Control (PSC) inspections of GMDSS orand before leaving the harbour (by the crew). IMO Resolution A.1053(27), adopted on 30 November 2011[12] and not part of SOLAS,1104(29), provides guidance on how to check the correct functioning of maritime radio equipment. during a survey. It is stated that it can be done by “checking for correct operation by inspection of recent hard copy or by test call”. However, it is recognised that testing of terminal operation in port is often carried out for the sake of simplicity., and may be essential where a vessel has been several days in port or under required maintenance. 	Comment by Germany: D/5: The text is not clear for what purpose the noted guideline has been developed. The text should clarify that this guideline is developed to ensure that the surveys such as port state control is carried out in a world-wide harmonised way by different entities. This procedure is not applicable for the test by the crew to check the equipment before commence the voyage.
Please add the proposed words.	Comment by Inmarsat: INM/45 & UK/34: To clarify that the first para relates only to SOLAS vessels

In case of interference, for a survey demonstrating that the equipment has been able to work properly “by inspection of recent hard copy” is sufficient to consider the proper working. If a recent hard copy is not available, “a test call” is the only method of showing compliance. 

According to SOLAS/IV, 15.8, “While all reasonable steps shall be taken to maintain the equipment in efficient working order to ensure compliance with all the functional requirements specified in regulation 4, malfunction of the equipment for providing the general radiocommunications required by regulation 4.8 shall not be considered as making a ship unseaworthy or as a reason for delaying the ship in ports where repair facilities are not readily available, provided the ship is capable of performing all distress and safety functions.” [8]. Hence failure of a test of general communications should be followed by a test of distress and safety functions. The failure of GMDSS equipment on the other hand would make a ship unseaworthy.

There areFor non-convention vessels, [test before departure requirements are in accordance with flag-state regulation./ there may be requirements to test equipment before departure in accordance with flag-state regulation.]	Comment by Inmarsat: INM/47 & UK/35: Some state requirements also require a test before departure.

2 alternative proposals for final paragraph:

There are survey, maintenance and repair requirements related also to GMDSS and other communications other than GMDSS, for example LRIT and SSAS, which are also carried out while in port.

Vessel certification, which involves testing, is a requirement for SOLAS convention vessels. Certification and PSC therefore have associated maintenance and repair requirements related to communications, which are not limited to GMDSS installations, for example LRIT and SSAS. To conduct such activity at sea may be impractical; increases hazards for personnel; and may deny a vessel operational use of communications.	Comment by United Kingdom: UK/36: Paragraph should be broader to cover other examples.



[bookmark: _Toc524082747][bookmark: _Toc524356757][bookmark: _Toc524360660][bookmark: _Toc524361122][bookmark: _Toc524361214][bookmark: _Toc524082748][bookmark: _Toc524356758][bookmark: _Toc524360661][bookmark: _Toc524361123][bookmark: _Toc524361215][bookmark: _Toc525544419][bookmark: _Toc534726193]Timing and steps for the introduction of MFCN in L-Band and protection of MES in adjacent bands	Comment by IMSO: IMSO/12: Several instances were identified where greater clarity and consistency are needed, particularly as regards the expectations and timelines for introducing satellite terminal equipment with more resilient blocking immunity characteristics.

[bookmark: _Toc525544420][bookmark: _Toc534726194]Timing of availability of spectrum and authorisation for SDL

ECC Decision (17)06 [2] designates the bands 1427-1452 MHz and 1492-1518 MHz to MFCN SDL, subject to national requirements and market demand. This Decision entered into force on 17 November 2017.

According to the EU Commission Implementing Decision (EU) 2015/750[footnoteRef:12] [7], all or some of the frequencies in the ranges 1427[-1452/ and 1492]-1517 MHz shall be designated and made available for wireless broadband by 1 October 2018. This mandatory framework for EU Member States leaves some flexibility to reorganise the bands 1427-1452 MHz and 1492-1517 MHz in order to make them available for mobile SDL (up to 1 January 2023, and longer if no national demand has been identified for wireless broadband electronic communications services). 	Comment by Latvia: LVA/7: Improvement of text.  [12: ] 


Some CEPT administrations are actively engaged in a complex refarming process in order to make available 90 MHz for mobile SDL.

[bookmark: _Toc525544421][bookmark: _Toc534726195]Timing for availability of new MES equipment

Given the time required to set and agree standards, build and deploy new terminals in the maritime and aeronautical markets, it is expected that proportionate measures imposed by administrations required to protect aeronautical terminals at airports and maritime terminals at seaports, where and if required, will be on a phased approach; with the initial measures - Phase 1, to protect currently operating terminals which are more sensitive to blocking, followed by Phase 2 which would involve more relaxed constraints, where required, on IMT BSs as the protection measures will be based on more resilient terminals. Phase 1 will be time limited and to be replaced by Phase 2. Phase 2 will be based on future, more resilient terminals meeting a blocking resilience of -30 dBm at the input of the MES receiver. Future terminals will be designed to meet the relevant standards applicable for aeronautical and maritime terminals.

Development of new equipment that will meet the new blocking requirementsimmunity will require:

Revision of standards related to aeronautical equipment: The process of updating ARINC characteristics 741, 761, and 781 [13], 761 [14], and 781 [15] is under way, with an expected completion date of March 2019. A proposal to update the MOPS (RTCA DO210 & DO262DO-210 [16] & DO-262 [17] , EUROCAE ED243)ED-243 [18]) and MASPS (RTCA DO343,DO-343 [19], EUROCAE ED242)ED-242 [20]) has been submitted and accepted as an agenda item in September 2018. If accepted, the necessary updates to these standards will be performed throughout 2019, with publication foreseen in mid 2020;.	Comment by Inmarsat: INM/50 & UK/38: Extra information to help the reader understand the anticipated timing of the standards.

Revision of standards related to maritime equipment, noting that this might require the availability of an ITU-R Recommendation as a basis. The work to revise the ETSI standards applicable to some maritime equipment is in progress. Regarding theThe IEC standards, for receiver performance these standards as well as the ETSI Standards refer to the satellite operator's equipment standards and hence the updating of satellite operator's standards To ensure harmonised implementation for the three ITU regions a new mask defined by ITU would automatically putensure that technical standards could be developed to ensure thatwould automatically put the new receiver blocking requirements in effect for new terminals. For aeronautical terminals, availability of equipment could be expected soon after publication of the new standards that may require a couple of years to be updated.	Comment by Germany: D/8: In principle the ETSI Standard is starting from the same point as the IEC standards. Due to the fact that ETSI is close related to the EC a request was sufficient that ETSI start the work accordingly.
It is unclear why a Satellite provider should change his equipment standard based on European requirements. It has to be taken into account that in all three regions these Frequencies are identified for IMT usage therefore a limitation on Europe seems to be not appropriate. Therefore such Masks should be based on ITU Requirements which then would provide solid ground for further work on world wide base.
Please change to the proposed wording.	Comment by Inmarsat: INM/51 & UK/39: This text should not be part of the bullets and is revised to refer to the timing of equipment rather than the timing of the standards.

[para break inserted]For aeronautical terminals, availability of equipment could be expected soon (i.e., within one [to/or] two years) after publication of the new standards that may require a couple of years to be updated.

For some maritime services, such as Fleet Safety, new equipment may be expected to be available approximately 2020. Some of the well-established services such as Inmarsat- C, are popular but new terminal designs are rare. Hence, new terminals may not be routinely developed by manufacturers as a consequence of the introduction of new equipment standards alone and CEPT may consider the need to ensure that new terminals that meet the new blocking requirementimmunity requirements are developed.	Comment by Inmarsat: INM/52 & UK/40: Editorial improvements to text

[bookmark: _Toc525544422][bookmark: _Toc524360667][bookmark: _Toc524361129][bookmark: _Toc524361221][bookmark: _Toc524360668][bookmark: _Toc524361130][bookmark: _Toc524361222][bookmark: _Toc525544423][bookmark: _Toc534726196]Lifetime of equipment on board vessels and aircraft

The useful economic life of a commercial air transport aircraft is approximately 20-30 years (aircraft are normally retired from service with most of the same equipment and systems they were delivered with). Aircraft retrofits including satellite mobile communications terminals are possible but rare due to economic reasons. 

Any changes to aeronautical Satcom requires updates to the performance standards (see section 4.2), procedures, regulations and guidelines which govern air transport. 

New equipment must be developed to the new standards and certified as safe for use by a competent authority. Once equipment has been certified, it has to be incorporated into the production of new aircraft for line-fit delivery, mandated for installation and made available to the aftermarket. For retrofit installations, a supplementary type certificate (STC) must be obtained from EASA/FAA for each type and variant of aircraft.

There are currently no certified aeronautical Satcom terminals that meet the blocking requirement of −30 dBm for MFCN at 1512-1517 MHz.	Comment by Inmarsat: INM/53 & UK/41: To clarify that this sentence is talking about aero terminals, and not maritime.

For maritime terminals, the useful economic life of a commercial vessel is approximately 20-30 years, where vessels are scrapped from service with most of the initial equipment they were delivered with. As shown in Table 7, as of 2018, 15% vessels equipped with Inmarsat-C use terminals older than 20 years. The procedure for replacement of terminals requires new standards. The  Any requirement for replacement is the responsibility of the IMO (via the member states), and in addition the EU for those services required by them. There is currently no mechanism to enforce the upgrade/replacement of Marine equipment which met the technical standards in force when originally fitted and it would take a number of years to put this mechanism in place. 

[bookmark: _Toc525544424][bookmark: _Toc534726197]Potential to accelerate retrofit

It has been concluded that blocking of MES due to MFCN below 1518 MHz may cause disruption of services including safety of life services, as well as departures, delays and cost overruns for shipping companies and airlines (see Section sSection 3.13.1 and 3.23.2). To this end it is important that resilient equipment, based on updated standards, is available on the market in order to enable shipping companies or airlines to avoid any potential interruption of their business due to MFCN below 1518 MHz, by retrofitting their vessels or aircrafts with new equipment, if they so wish. ,. 	Comment by Germany: D/9: In most cases L-Band equipment on board vessel is equipment used in the GMDSS. Blocking of such equipment will be a disruption of this service – therefore safety of live service should be noted explicitly. Because there is carriage requirement and this equipment is for safety of life operation from a certain point due to his responsibility the ship owner will be urged to change the equipment – therefore the words “if they wish” should be deleted.

Please add/delete the proposed words.

At the same time the [MSS/ mobile /mobile and MSS] service providers also have business incentives in ensuring that the service may continue with the same service level as currently, when MFCN is brought into use below 1518 MHz - and it may therefore be considered to be incumbent on the mobile service providers, as beneficiaries of the additional spectrum resources, to compensate thus they may consider either to aid affected customers amongst airlines and shipping companies infor the forced retrofit of upgraded, or migration to, MES equipment or to trigger migration to usage of compatible MES equipmentbuilt to new standards incorporating more resilient blocking immunity characteristics.	Comment by Rob Andrews: RA/3: Implication that Maritime service providers should aid affected customers places the onus and cost in the wrong place. These are established services which should not be interfered with. Should there be a need for change then it is the providers of the new MFCN services who should bear the burden.

§ Re-write the paragraph to place the burden oc change on the MFCN service providers.	Comment by United Kingdom: UK/43: to clarify service providers in this context	Comment by Inmarsat: INM/55: To clarify “service providers” in this context providers and not the MSS service providers.

However costs and burdens suffered for retrofitting are expected to be significantly higher than any foreseeable incentive. This might force the commercial airlines to fly existing aircrafts with existing terminals until end of life (20-30 years).	Comment by Italy: I/3 &TS/3: Even if incentives would become available to aid affected users in the retrofit of upgraded terminals, the cost for retrofit/replacement of aviation terminals exceed the incentives by orders of magnitude.

An example of an implementation pipeline for the retrofitinstallation of equipment on aircraft is Iris (as described in section 3.2) a part of the SESAR project) which is designed to improve air traffic management over continental and transoceanic airspace. In the context of Iris, new   There there is currently no requirement for Iris equipage, but the expected implementation timeline for Iris is illustrated in Figure 2 below, showing initial service starting in 2020.  This suggests a need to consider protection of IRIS operations at additional airports from this date. 	Comment by Italy: I/4 & TS/4: The IRIS project is already operational in its Precursor phase and the Initial Service is scheduled to become operational in 2020 with Pilot Airlines becoming operational in 2019. At those times new more resilient terminals will not yet be type approved and available. Existing aircrafts and those aircrafts delivered before the availability of new more resilient terminals, due to the huge costs and burdens for retrofitting, will continue to use existing terminals until their end of life.
(Proposal to delete both paragrpahs)	Comment by Inmarsat: INM/56 & UK/44: Iris is introduced in section 3.1, so no need for a new introduction here.
This sentence regarding new terminals is moved to the new para below and revised.
To provide an explanation of the main information regarding timing to come from Figure 2
One of the major impacts of Iris in the context of this Report is that it may require protection at additional airports.	Comment by Inmarsat: To provide an explanation of the main information regarding timing to come from Figure 2 

New terminals for aircraft operating in Irisshould meet the new standards and new blocking requirements. The replacement of aircraft satcom equipment is significantly expensive and hence airlines may use current satcom equipment for Iris operations	Comment by Inmarsat: INM/57: It is important to be clear about whether Iris Satcom terminals will meet the new blocking requirement,	Comment by Inmarsat: INM/58: Feedback from the aviation community is that there is no prospect of a mandate for retrofit, so this should be deleted.

A requirement for installation of Iris compatible and resilient satellite communication terminals on aircraft would potentially solve several problems, one being the need to address capacity constraints with VHF data link (VDLm2), and the other being to minimise the constraints on deployment of SDL or reduce the risk of interference to Satcom...	Comment by Inmarsat: Important to clarify that some aircraft in Iris may use current equipment.

Despite of potential incentives, due to the high costs and burdens for retrofitting, the existing aircrafts and those aircrafts delivered before the availability of new more resilient terminals will be impaired until their end of life in the capacity to access the Initial Service and Full Service phases of IRIS project.

3 alternative proposals for paragraph below – Inmarsat&UK (text moved above)/ IMSO/ESA&EUROCONTROL

If a requirement for Iris equipage is put forward, the implementation timeline would look like illustrated in Figure 2 below.Figure 2 below.	Comment by Inmarsat: INM/59 & UK/45: The timing for implementation of Iris is not dependent on a requirement for equipage.

If a requirement for Iris equipage is put forward, theThe expected implementation timeline would look likefor Iris is illustrated in Figure 2 below, showing initial service starting in 2020, leading to a need to consider protection of Iris operations at additional airports from this date.

Regarding Iris, there is currently no requirement for Iris equipage, but the expected implementation timeline for Iris is illustrated in Figure 2 below, showing initial service starting in 2020.  This suggests a need to consider protection of IRIS operations at additional airports from this date.
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[bookmark: _Ref525118991]Figure 2: Implementation pipeline in the context of Iris

New terminals for aircraft should meet the new standards and new blocking requirements.  The replacement of aircraft satcom equipment is significantly expensive and hence airlines may use current satcom equipment for Iris operations...

[bookmark: _Toc524356765][bookmark: _Toc524360670][bookmark: _Toc524361132][bookmark: _Toc524361224][bookmark: _Toc525544425][bookmark: _Ref534391617][bookmark: _Toc534726198]Timing for protection of MES terminals	Comment by Lufthansa: LH/2: Timing for Transition period:
Normally Inmarsat is able to move the services from old satellites to new satellites to be downwards-compatible. In case Inmarsat will phase out satellites the avionics on board of the aircraft will not be removed. So the LTE frequencies still could interfere with the aircrafts themselves. Today there is no technical modification (Service Bulletin) available which can be installed to protect the aircraft satellite system against the interference of the new LTE frequency. Developing, testing, certifying and installation a technical modification for all the different avionic combinations in all the different affected aircraft installations would take approx. 10 years.

Due to the high financial burden it could be uneconomical to equip aircraft which are phased out shortly after transition phase (depending on costs for embedding the required avionic modification). Therefore those aircraft also should be covered in the transition period.
12 year-transition period in an sufficient area around airports should be requested.   

To protect maritime and aeronautical communications, two phases are proposed with a transition period. For phase 1, the pfd PFD limits are based on either existing regulation outside CEPT or orthe the measured blocking performance of the maritime and aeronautical terminals. Phase 2 may provide a permanent pfd PFD limit for IMT coverage in the same locations as phase 1, based on the −30 dBm blocking requirement (requested by CEPT sincefor land MESs in 2017) for the block 1512-1517 MHz.	Comment by GSMA: GSMA/3: Add space between ‘or’ and ‘the’ after 'CEPT' in second lineC	Comment by Inmarsat: INM/60 &UK/46: Existing description of CEPT action taken in 2017 is not accurate.

Recommending timing for the transition from phase 1 to phase 2 will facilitate satellite operators preparing retrofit operations for terminals/users requiring protection. Timing for closure of certain maritime services ishas been based on Inmarsat's public service obligations, which iswas typically 5-7 years[footnoteRef:13]. [footnoteRef:14]. .  Timing for the replacement of Satcom equipment is expected to be in a similar range but it It should be noted that the ending of the transition period relies on the availability of suitable terminals which allowand their widespread deployment  , noting.  It may be noted that, for some maritime services, some terminal equipment already meets the blocking immunity requirements (See Table 6). Aeronautical equipment are under development and a certification process is needed for installing equipment on board aircraft.Table 6Table 6).	Comment by GSMA: GSMA/4: Comments regarding the important timing for phase 2 and a proposal for adding a sentence in the third paragraph after the first sentence to provide clarity to MSS and IMT.	Comment by Inmarsat: This sentence referers to Inmarsat A and B only (as the footnote makes clear)	Comment by Inmarsat: INM/61 & UK/47: It is important to identify that the closure of services that was related to public service obligations was only certain maritime services (not aeronautical).	Comment by GSMA: This report will be published in 2019, 4 years after WRC-15 where the 1492 - 1518 MHz band was identified for IMT - adding another 5 - 7 years makes it 9 - 11 years after WCR-15 before the band can be used with less onerous constraints as outlined in the phase 2 of this report. Assuming say, that the band can be awarded to IMT within a year from publication, that will mean 4 - 6 years before the constraints are softened. This is already a very long wait and it must be ensured that the deadline for this will not slip further. We propose that the constraints for phase 1 and 2 including the date for phase 2 is made available before the award of the band to IMT, this to create certainty for the IMT MNOs and the MSS operators/users.	Comment by France: F/4: Aeronautical equipment are under development and a certification process is needed for installing equipment on board aircraft.	Comment by Inmarsat: INM/62  & UK/47: clarify the text to indicate that availability of terminals and their widespread deployment are two different things.	Comment by GSMA: GSMA/5: Add comma and remove excess spaces	Comment by Inmarsat: This sentence applies to some Inm-C and some Inm FB terminals. [13: 

]  [14:  See documents in : https://docs.imo.org/Shared/Download.aspx?did=57863
 & https://docs.imo.org/Shared/Download.aspx?did=85915
 describing phasing-out of Inmarsat A & B in 5 & 7 years respectively.] 


[bookmark: _Hlk532045792]Subsequent to discussion with ICAO/IATA and IMO, CEPT will recommend recommends administrations to definerecommend timing for the transition from phase 1 to phase 2 in the range of 5 to 7 years but thatwhich may differ for maritime,and aeronautical MES terminals. Such transition may be in the range from 5 to 7 years or shorter so that Phase 2 would start no later than 2025. The relevant timing for transition from phase 1 to phase 2 should be assessed on case by case basis depending, in particular, on the date of the authorisation of mobile SDL below 1518 MHz It is recommended that the constraints for phase 1 and 2 including the date for phase 2 are made clear before the awards of IMT in the frequency band 1492 to 1517 MHz. CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1. .	Comment by Inmarsat: INM/63: To clarify that the recommendation on the timing should occur after discussion with ICAO/IATA and IMO.	Comment by GSMA: Following on from the above it is proposed to include the 2nd sentence in this paragraph that will help provide the much needed clarity for both MSS and IMT.	Comment by United Kingdom: UK/48: The first sentence is an action which could be recorded in the PT1 minutes if necessary.  
(Delete first sentence)	Comment by France: F/5:	Comment by GSA: GSA/1: Recommend clearly a transition time from phase 1 to phase 2	Comment by France: F/6: It appears important to provide a rough estimate of the transition period which should not be based on the commercial economical lifecycle of the satcom.
Such transition may be in the range from 5 to 7 years or shorter so that Phase 2 would start no later than 2025.The relevant timing for transition from phase 1 to phase 2 should be assessed on case by case basis depending, in particular, on the date of the authorisation of mobile SDL below 1518 MHz	Comment by GSMA: 	Comment by Italy: I/5 & TS/5: The IRIS Project schedule indicates that IRIS will become operational during the Phase 1.	Comment by Latvia: LVA/8: Needed explanation, possibly adding some explanatory text.
In what document the timing will be addressed? Not clear when the Phase 1 and Phase 2 will be started.

[bookmark: _Ref525216906][bookmark: _Ref525216917][bookmark: _Toc525544426]Before proceeding further, CEPT shouldwill informICAO/IATA and IMO so that discuss and [coordinate/agree with] will inform ICAO/IATA/EUROCAE and IMO; and CEPT member States should discuss with their national aeronautical and maritime industries to assess potential impact, cost and  best way forward .  so that they can take the appropriate steps with no delay in order to [reduce/minimise the/  establish with CEPT administrations ]the duration of the phase one 1 to an acceptable/reasonable timeframe; and with the airlines and their trade bodies (e.g. Airlines for Europe ("A4E")) to establish a realistic time schedule for the adoption of new aeronautical terminals.	Comment by ICAO:   Please note that ICAO already sent two LSs to PT1 expressing concern. However, we have not received any replies. In this situation, we don't see any possibilities to establish coordination mechanism between aviation side and PT1.	Comment by Rob Andrews: RA/5: This paragraph appears very arrogant and blinkered in its approach to IMO (and ICAO/IATA).
There is no mention of shipping companies and Maritime trade bodies.	Comment by EUROCAE: EUROCAE/1: A proper discussion on timescales should be held with the airlines to determine the time for Phase 2	Comment by Inmarsat: INM/64: To clarify that the recommendation on the timing should occur after discussion with ICAO/IATA and IMO.	Comment by ESA-EUROCONTROL: EE/6: Same proposals as Inmarsat	Comment by Inmarsat: Consultation with the aeronautical and maritime bodies should be a two-way discussion and not CEPT dictating the timing.	Comment by United Kingdom: UK/49:  Editorial improvement	Comment by Inmarsat: "Reduce" does not make sense as there is no reference from which to reduce.	Comment by GSMA: GSMA/6: Align with text above

CEPT will liaise with inform ICAO/IATA and IMO to establish a realistic timescale for so that they can take the appropriate steps with no delay in order to reduce the duration of the phase one to an acceptable/reasonable timeframe

and with the airlines and shipping companies and their trade bodies (e.g. Airlines for Europe ("A4E"), International Chamber of Shipping (ICS), Comite International Radio Maritime (CIRM)) to establish a realistic time schedule for the adoption of new aeronautical and maritime terminals.



[bookmark: _Ref534369779][bookmark: _Toc534726199]Proportionate measures to address the potential blocking of MES terminals	Comment by IMSO: IMSO/13: Several instances were identified where greater clarity and consistency are needed on the technical measures proposed in the draft Report for addressing the interference potential of MFCN base stations to satellite communication terminals on board ships and aircraft.

This section presents proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS receivers in specific areas or locations. Each national administration will decide which areas or locations require protection and, how to do so, e.g. by using options outlined in this section if suitable to their national circumstances,.,., and the timing related to the application of the different protection measures..	Comment by ESA-EUROCONTROL: EE/7: Same proposals as Inmarsat	Comment by Inmarsat: INM/65 & UK/50: The timing of protection measures is an additional important aspect that admins will need to decide upon.

[bookmark: _Toc524356768][bookmark: _Toc524360673][bookmark: _Toc524361135][bookmark: _Toc524361227][bookmark: _Toc525544427][bookmark: _Toc534726200]PFD limits for MFCN base stations

In order to ensure protection of maritime and aeronautical terminals at selected seaports and airports respectively, one option is to apply a protection measure based on PFD limits for MFCN BS and this methodology is described in this section. Two phases are proposed with a transition period as described in section 4.5 above. 

To avoid any potential blocking of newAlternative proposals from Inmarsat and France for text moved from end of section:

To avoid any potential blocking of new MES receiver, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime) mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm for the band above 1520 MHz.	Comment by France: F/7: Move the last paragraph between the first and the second one of the same section because this information has to be used when defining the pfd limit for Phase 2. This ensures a proper understanding of the proportionate measures

Two phases are proposed with a transition period as described above. in section 4.5 4.5 above. 

To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime)land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 15181517 MHz shall be −30 dBm for the band above 1520 MHz. The value of the PFD limit for Phase 2 could be derived based on the −30 dBm   The samelevel value targeted for the upgrade of Satcom earth stations receivers. blocking requirement is assumed for next generation maritime and aeronautical MESs. next next generation   	Comment by Inmarsat: INM/67 & UK/52: Explanation of the -30 dBm blocking figure should come before the reference to Phase 2 pfd values.	Comment by ESA-EUROCONTROL: EE/8: Same proposals as Inmarsat

The value of the PFD limit for Phase 1 (i.e. during the transition period) could be derived by considering a more stringent (lower) value of blocking than −30 dBm. This value could be based on either:

existing regulation outside CEPT: FCC documentFCC document FCC 05-30, paragraph 63 based on CDMA-2000 instead of OFDM considered −52 dBm for 1-2 MHz frequency separation; −50 dBm would provide better protection for a larger frequency separation for the case of CEPT. It should be noted that Inmarsat-C and Inmarsat aeronautical terminals are not included in this test; or	Comment by Italy: I/2 & TS/2: The information provided in FCC document FCC 05-30, paragraph 63 are out of the scope of the Report 299 and misleading because not relevant to the equipment used in airports and sea ports

blocking measurements performed by some manufacturers (see SectionSectionSectionSectionSectionSectionSectionSsection 2.1 for aeronautical receivers and sSection 2.2 for maritime receivers).  It should be noted that this could probably not be considered a proportionate measure because it places all the burden on MFCN to protect 100% of MES types, 100% of the time at 100% of the selected locations for what is largely a procedural issue of testing MES equipment before departure from ports and airports.  	Comment by GSMA: GSMA/7: A short expansion of the 2nd bullet to balance it with the additional text added to the 1st bullet during the ECC meeting in Bordeaux. Alternatively, if not agreeable, the 2nd bullet should be deleted for not meeting the scope of the WI which clearly asks for proportionate solutions to be proposed (this is connected to GSMA/9 where a similar change is proposed for Annex 2.2 Tables 12 and 13).

When selecting a MES blocking requirement, it is possible to derive the maximum pfd PFD limit using the following formula:



Where:

;







Examples of PFD values based on this calculation method are included in ANNEX 2:

The areas in which maritime earth stations and aeronautical earth stations are protected through the application of these PFD limits, (for example, the areas where ships require protection in ports and where aircraft require protection in airports),),), as well as the methods applied to reachprotect them, will be defined by administrations.  The emissions from base stations deployed outside the protected area should not exceed the pfd value. 

To avoid any potential blocking of new MES receiver, CEPT concluded in ECC Report 263[1]that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime) mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm for the band above 1520 MHz.	Comment by Inmarsat: INM/70 & UK/55: Para moved above

[bookmark: _Toc525544429]  

[bookmark: _Toc534726201]Coordination thresholds

In order to ensure an efficient usage of the spectrum, and similarly to facilitate a cross-border coordination procedure, the PFD limits described in 5.1 could be treated as PFD coordination thresholds for base stations at the boundary where MSS terminals may operate and may need protection. Hence indoor installations at the harbour/airport could then be allowed as long as the PFD value outside the building is lower than the coordination threshold.	Comment by United Kingdom: UK/56: Section 5.2 needs to include a link to section 5.1 

The reference height for PFD threshold at the "fence" should be calculated having in mind the average height of a vessel/plane, for instance 10 m aglabove ground level. . .	Comment by United Kingdom: UK/57: The use of average is incorrect without knowledge of installation height distribution.
Also, the inclusion of a height instance wrongly suggests a nominal value to be used, but no evidence was provided for this for vessels	Comment by Latvia: LVA/9: Improvement of text. 

As long as PFD at the "fence" is kept under the co-ordination threshold, usage of the 1492-1517 MHz should not have any other restrictions.

The areas in which maritime earth stations and aeronautical earth stations are protected through the application of these PFD thresholds (for example, the areas where ships require protection in ports and where aircraft require protection in airports), as well as the methods applied to protect them, will be defined by administrations.  	Comment by United Kingdom: UK/58: To include a paragraph in section 5.2 similar to the one in 5.1 applying to pfd limits.



Concerning indoor deployment of MFCN base stations an example of an approach to comply with the PFD limits during Phase 1 is described below. As illustrated in Figure 3, Administrations may choose to only consider the deployment of indoor MFCN BSs in the frequency band 1492-1517 MHz inside seaport and airport areas, provided that the PFD protection limits will not be exceeded outside buildings. 	Comment by ESA-EUROCONTROL: EE/9: Same proposals as Italy (slightly different wording)



[image: cid:image002.png@01D48C0D.8AD75BA0]

Figure 3: Example of indoor deployment of MFCN base stations

Outdoor base stations will only be authorized outside seaport and airport areas provided they comply with the PFD limits at the border of seaport and airport areas.

[bookmark: _Toc525544431][bookmark: _Toc525544432][bookmark: _Toc534726202]Guidance to administrations regarding the locations (airports/seaports) necessary to be protected, possibly in conjunction with national authorities for aviation and maritime

From the maritime Satcom perspective, proportionate protection measures are to be provided in some ports and further areas of interest, which national administrations may need to identify in consultation with their maritime authorities. National maritime authorities in which jurisdiction MFCN SDL is or will be implemented are encouraged to inform the concerned parties (i.e. IMO, the crew of ships, the Port State Control officers) on the of any risk of interference of MES terminals due potential blocking at the sea ports and other areas in order to provide appropriate advice which course of actions is appropriate (e.g. for maritime favouring during inspection recent hard copy in case there is a suspicion of interference)..	Comment by Germany: D/12: Due to the fast development of usage of IMT it should be made clear that there might be other areas (waterways, coastal waterways) of interest which may need the same protection therefore this should be expanded.

Please change to the proposed wording.

Last sentence: This is a standard procedure for Port state Control and therefore it can be deleted.Due to the development and based on maritime regulations it has to be questioned if ports are sufficient - administrations should check if waterways and coastal waters may also need protection.
	Comment by Rob Andrews: RA/6: Interference with Maritime MES in seaports and coastal areas is operationally unacceptable.

§ Paragraph should include reference to informing National Telecommunications administrations of the presence of interference so that regulatory action can be taken to supress it.	Comment by Inmarsat: INM/71 & UK/59: Ideally, there would be no risk of interference and we should not assume that interference will exist.

From the aeronautical perspective, proportionate protection measures are to be provided in airports with transoceanic flights departures since pilots have to test SatComSatcom before departure. The result of the test is not, strictly speaking, a safety issue, but, in case of interference, flights would not be allowed which would cause significant disruption in flights traffic. Further considerationNoting that there are 577 aerodromes in Europe falling within scope of the EASA basic regulations, many general/ business aviation and government airports [will/may also] require protection. Further consideration regarding the airports requiring protection may be needed in relation with the IRISIris programme from Eurocontrol which would use Satcom for European flights in order to alleviate VHF congestion. and hence may be used at additional airports to those currently used for transoceanic flights.	Comment by ESA-EUROCONTROL: EE/10: Same proposals as Inmarsat

[bookmark: _Toc525544433][bookmark: _Toc534726203]Follow-up actions 	Comment by United Kingdom: UK/61: Many of the actions proposed in section 6 are time limited and will be out of date before publication of this Report.  Hence PT1 should consider whether this text would be more suitable for the PT1 minutes

Delete section 6.1 and possibly also 6.2.  These sections could be included instead in the PT1 minutes

[bookmark: _Toc525544434][bookmark: _Toc534726204]Administrations

Administrations are invited to take the following actions to support the protection of maritime and aeronautical MSS operations:

ITU: Member states may consider the development of an appropriate Recommendation to define new masks to achieve more resilient MES; 

IMO and CIRM: The IMO and CIRM should be informed of the technical conditions for MFCN planned in CEPT and the planned timing for their implementation so that they can consider the requirement for replacement of equipment to the new resilient equipment standards; 

EMSA[footnoteRef:15] and IMSO: Administrations would need to inform EMSA/IMSO of the technical conditions for MFCN planned in CEPT and the planned timing for their implementation to allow those bodies to address the potential impact on maritime operations; [15:  European Maritime Safety Agency] 


RSCOM[footnoteRef:16] may need to be informed about the impact of the Commission Implementing Decision 2018/661 of 26th April 2018 as well as on the need to update equipment and standards and the outcome of this Report; [16:  Radio Spectrum Committee] 


ICAO/EASA/Eurocontrol/IATACEPT member States should discuss with their national aeronautical and maritime industries to assess potential impact, cost and  best way forward.ICAO/EASA/EurocontrolEUROCONTROL/IATA/EUROCAE: These organisations should be informed of the technical conditions for MFCN planned in CEPT and the discussions held with them on the planned timing for their implementation so that they can consider the requirement for replacement of equipment to the new resilient equipment standards. 	Comment by EUROCAE: EUROCAE/2: A proper discussion on timescales should be held with the airlines to determine the time for Phase 2

[bookmark: _Toc525544435][bookmark: _Toc534726205]CEPT

The following actions are suggested to be taken by CEPT:

CEPT should discuss and coordinate with ICAO/IATA and IMO 

CEPT should formally inform EUROCONTROLEurocontrol, ICAOIMOIATA, ICS[footnoteRef:17], and the IMO ICS[footnoteRef:18],of the content of this Report; and discuss with airlines the timing for Phase 2;	Comment by Germany: D/13: Change order in which the organizations are listed.

Hint: Number of footnotes were changed. [17: ]  [18:  International Chamber of Shipping] 


ECC to report progress to EC.



[bookmark: _Toc525544436][bookmark: _Toc534726206]Conclusions

[bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758]This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS receivers in specific areas or locations. Taking into due account exiting its international obligations towards the safety of aeronautical and maritime traffic, EeachEach national administration exercising its sovereign rights in the field of frequency management will carefully decide which areas or locations require protection and how to do so, based on the safety of life and security risks or other specific needs identified, e.g. by using options outlined in Section sSection 55 of this Report if suitable to their national circumstances. This reportThis reportThis reportIn particular, CEPT identifies that MSS receivers need to show correct functioning in bands 1525-1559 MHz for aeronautical receivers and in 1530-1544 MHz for maritime receivers as part of operational procedures of relevant safety services, prior to departure from sea ports or airports.  This report has also provided examples to show how some countries apply rules within their national borders. These are included for information and are not proposed as a common CEPT approach. Furthermore, this reportthis Report indicated some follow-up actions in sSection 6.	Comment by ICAO: Obligations through the ratification of international treaty documents under ICAO, IMO, etc…	Comment by Germany: D/14: The equipment under discussion is operating in the GMDSS therefore it should be noted in this report that safety of life issues is involved.

Please insert the proposed words.	Comment by Inmarsat: INM/74 & UK/62: Missing reference	Comment by France: F/8: Same as comment #1: Adding the core reason motivating the need for proportionate solutions to address blocking issues by referring to safety applications required to be tested before leaving seaports or airports.	Comment by United Kingdom: UK/63: UK belies that Section 6 should be deleted (see ealier comment).  Hence the reference to Section 6 also needs to be deleted.

[bookmark: _Ref523923212][bookmark: _Ref523923228][bookmark: _Ref523923235][bookmark: _Ref523923239][bookmark: _Ref523923247][bookmark: _Ref523923251][bookmark: _Toc525544437][bookmark: _Toc534726207]Other Maritime issues identified	Comment by IMSO: IMSO/14: A few instances were noted where editorial changes could be made for consistency and clarity	Comment by Inmarsat: INM/75 & UK/64: The issues in this annex are related to maritime only.

During the drafting of this reportthis Report, some issues which fell some considered to fall outside the scope of the work item given by ECC were identified.,. but may be relevant for the identification of maritime operational requirements. This annex provides a short overview of these issues.	Comment by Inmarsat: None of the points in this annex are outside the scope, despite one or two administrations seeking to claim that they are.  So we propose a text that covers both perspectives.  	Comment by Inmarsat: INM/76: To give clarity to the scope of this annex, which includes issues that are not necessarily outside the scope or the Report.

The term “port” is not defined by ITU and it has not been possible to find an internationally agreed definition. In this Report, the term port here is used to describe any location at which a vessel may be moored. A port is generally a place where cargo may be loaded or unloaded`;. 

[bookmark: _Toc380059620][bookmark: _Toc380059762]A seaport in some definitions means a port on the sea,sea; in other definitions it also includes ports accessible to the sea by inland waters such as rivers, lakes or canals. Many ports are situated on inland waterways; examples include Hamburg, Rotterdam, and Antwerp. 

[para break inserted]Sea areas around CEPT: Several areas of the CEPT coast is Sea Area A3 where satellite services are necessary (The high availability of GMDSS satellite services is necessary because vessels may have a very limited time to send a distress alert).);.

Schedule and coverage of Maritime Safety Information: International warnings and weather forecasts are transmitted according to a published routine at intervals, e.g. 4 hours in the UK, and apply to a specific geographical area. NAVTEX messages apply to an informationa defined geographical  area within the propagation area of the associated terrestrial transmitter and adjacent to the coast; scheduled EGC SafetyNet NAV/MET transmissions cover larger areas than NAVTEX areas and are sent twice a day[footnoteRef:19]. Where EGC is blocked, vessels may quickly transit beyond the limits of the NAVTEX area (a cargo vessel will typically cover 100nm in 6 hours, cruise ships moretypically  140nm).). Reference to EGC transmission interval required. ).;. 	Comment by United Kingdom: UK/65: To provide clarity. Also reference to EGC already provided (Reference 15,  to SafetyNet users handbook). [19:  International SafetyNET users handbook [22] Table 1 provides SafetyNet transmission timings] 


Interference which prevents; proper safety and operational communications at sea and in port; and the maintenance, repair, certification and inspection and test of installations on vessels prior to going to sea increases risks and creates delays. The GMDSS Sea Areas defined in SOLAS are for the application of carriage requirements to SOLAS vessels, not for defining usefulness of equipment. LRIT which relies on satellite communications is primarily a security system, but used by Rescue Coordination Centres for situational awareness during incidents.	Comment by United Kingdom: UK/66: To provide further information/clarity

The focus of this report are vessels to which Chapter IV of the SOLAS Convention apply. Other vessels, the great majority, have to comply with their flag-state regulations which may include use of MES for longer range communications (beyond line of sight) because of its simplicity and wider application than terrestrial communication equipment described in SOLAS regulations.	Comment by United Kingdom: UK/67: To provide further information/clarity

Safe Havens: Vessels (including SOLAS convention, regulated and unregulated vessels) may use safe havens for protection from storms, etc. for extended periods of time. These geographical areas could be considered for protection at national level (within 1530-1544 MHz band)..);

Other non-safety maritime communications outside GMDSS; not covered by proportionate measures, could benefit from those measures in 1530-1544 MHz and consequently in above frequencies (protection in 1544-1559MHz) :;	Comment by Inmarsat: INM/78 & UK/69: Some of the sub-bullets are safety related.

General communications: Vessels may use satellite services for general purpose data communications because terrestrial maritime data services are unreliable, limited in capacity, geographically limited, or complex to operate effectively for an international vessel;. 

IMO conventions covering maritime issues including safety of life at sea, security, pollution and environmental protection, prevention of unnecessary delays in maritime traffic, and co-operation between Governments require communication of information for implementation;.

Future needs: Maritime developments, such as remotely controlled shipping are likely to need high capacity and high availability communications to achieve greater efficiencies and may provide the stimulus for installation of new communications equipment;. 

Long Range Identification and Tracking (LRIT) is mandatory under SOLAS V/19-1 [8] and performed by satellite communications. IMO guidance [23][footnoteRef:20] is that only the vessel flag state can issue instructions for switching off tracking transmissions, normally only when the vessel is out of service for an extended period and currently uses MSS systems in the L- band;. [20: ] 


Ship Security Alerting System (SSAS) is a covert system for reporting to a competent authority that the vessel security has been compromised. It is a mandatory requirement for convention vessels on international voyages and currently uses MSS systems in the L- band. This application could be provided by other communication means (HF, MF and, VHF), where available;.

Vessel Monitoring Systems (VMS) equipment is type approved by the flag state and operates via Satcoms. The exact reporting requirements are determined by the flag-state rules, from before getting underway when leaving port until tied up again in port on return, and in some cases, continuously while in port. Some national maritime authorities mandate the use of satellite-systems operating in the band 1530-1544 MHz.	Comment by Germany: D/16: To prevent misinterpretations it should be clearly noted that the used system are satellite based.




[bookmark: _Ref525217909][bookmark: _Toc525544438][bookmark: _Toc534726208]Examples of PFD limits	Comment by IMSO: IMSO/15: Several instances were noted where editorial changes could be made for improving the presentation and clarity of the PFD example calculations.

The pfd limits calculated in this annex are based on an assumed MES antenna gain (GMES)) of 3 dBi.  It should be noted that if the satellite is at a low elevation in some cases the antenna gain of the MES in the direction to the MFCN base station could be higher. 	Comment by Inmarsat: INM/79 & UK/70: To provide the assumed parameter value of MES antenna gain, that would allow the reader to reproduce the pfd values in the tables below. Also, to note that in some cases, the MES antenna gain could be higher (for example if the satellite is at a low elevation)	Comment by ESA-EUROCONTROL: EE/11: Same proposals as Inmarsat

Examples of PFD limits based on regulation outside CEPT	Comment by Italy: I/1 & TS/1: The information provided in Annex 2.1 are out of scope and misleading because not relevant to the equipment used in airports and sea ports

The PFD limits in this section are based on measurements of MSS terminals conducted by FCC. FCC document FCC 05-30, paragraph 63 which is based on CDMA-2000 instead of OFDM and considered −52 dBm for 1-2 MHz frequency separation; however −50 dBm is used in the tables in this section which would provide betterless protection for a larger frequency separation for the considered in this case of CEPT... It should be noted that Inmarsat- C and Inmarsat aeronautical terminals arewere not included in this testthese measurements.	Comment by Inmarsat: INM/80 & UK/71: Current text is not correct. The use of -50 dBm provides less protection than the -52 dBm value assumed by the FCC for the same frequency separation (1 MHz)

Table 10: PFD limits on MFCN BS transmitting a single channel	Comment by Honeywell: HI/5: Table 10 & 11 use dBm/m2
Table 12 & 13 use dBW/m2
Choose one unit to standardise on throughout.	Comment by Honeywell: HI/7: After adjusting for units, the aeronautical lines for tables 10, 11 & 12 are remarkably aligned. How was 10 derived & why are 10 & 11 the same; this seems unlikely.

		Phase

		Phase 1

		Phase 2



		

		PFD limit for BS emissions in the band 1492-1502 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBm/m2) 

		PFD limit for BS emissions in the band 1492-1502 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBm/m2)



		Ports and inland waterways 

		-27.9

		-27.9

		-27.9

		No limit required

		2.1

		-7.9



		Airports 

		1.1

		-12.9

		-27.2

		No limit required

		2.1

		-7.9





Table 11: PFD limits on MFCN BS transmitting multiple channels

		Phase

		Phase 1

		Phase 2



		

		PFD limit for BS emissions in the band 1492-1502 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBm/m2) 

		PFD limit for BS emissions in the band 1492-1502 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBm/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBm/m2)



		Ports and inland waterways 

		-27.9

		-27.9

		-27.9

		No limit required

		2.1

		-7.9



		Airports 

		1.1

		-12.9

		-27.2

		No limit required

		2.1

		-7.9





Examples of PFD limits based on blocking measurements performed by some manufacturers	Comment by GSMA: A short expansion of the introductory paragraph for Tables 12 and 13 is proposed to balance it with the additional text added to the introductory paragraph for Tables 10 and 11 during the ECC meeting in Bordeaux, alternatively, if this is not agreeable, the tables 12 and 13 should be deleted for not proposing a proportional solution as mandated by ECC. (similar action in section 5.1 2nd bullet point)

TheFor phase 1, the PFD limits in this section are based on the blocking measurements of the most susceptible terminal performed by some Satcom manufacturers which were presented in sSections 2.1 and 2.2..  It should be noted that the PFD limits below for MFCN could probably not be considered a proportionate measure because it places all the burden on MFCN to protect 100% of MES types, 100% of the time at 100% of the selected locations for what is largely a procedural issue of testing MES equipment before departure from ports and airports.For phase 2, the PFD limits in table 12 are based on -−-20 dBm and -−-30 dBm blocking levels resulting from the band 1502-1512 MHz and the band 1512-1517 MHz respectively; and the PFD limits in table 13 are based on -−-23 dBm and -−-33 dBm blocking levels resulting from the band 1492-1512 MHz and the band 1512-1517 MHz respectively. 	Comment by ESA-EUROCONTROL: EE/12: Same proposals as Inmarsat	Comment by GSMA: GSMA/10: A short expansion of the introductory paragraph for Tables 12 and 13 is proposed to balance it with the additional text added to the introductory paragraph for Tables 10 and 11 during the ECC meeting in Bordeaux. Alternatively, if not agreeable, Table 12 and 13 should be deleted for not meeting the scope of the WI which clearly asks for proportionate solutions to be proposed. (similar to change in Section 5.1, 2nd bullet).	Comment by Inmarsat: INM/81& UK/72: To provide some explanation of the basis for the phase 2 pfd values, which will allow the reader to reproduce the pfd values in the tables below.



Table 12: PFD limits on MFCN BS transmitting a single channel	Comment by Honeywell: HI/5: Table 10 & 11 use dBm/m2
Table 12 & 13 use dBW/m2
Choose one unit to standardise on throughout.


		Phase

				Phase 1

		Phase 2



		

		PFD limit for BS emissions in the band 1492-1502 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2) 

		PFD limit for BS emissions in the band 1492-1502 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1502-1512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2)



		Ports and inland waterways 

		-60.9

		-75.9

		-83.9

		No limit required

		-27.9

		-37.9



		Airports 

		-2832.9	Comment by Honeywell: HI/6: The error in HI/2 has been carried forward into Table 12

		-42.9

		-58.2

		No limit required

		-27.9

		-37.9





Table 13: PFD limits on MFCN BS transmitting multiple channels

		Phase

		Phase 1

		Phase 2

		

		



		

		PFD limit for BS emissions in the band 1492-1512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1492-1512 MHz (dBW/m2)

		PFD limit for BS emissions in the band 1512-1517 MHz (dBW/ m2)

		

		



		Ports and inland waterways 

		-74.9

		-85.9

		-30.9

		-40.9

		

		



		Airports 

		-53.5

		-63.4

		-30.9

		-40.9
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Ch. 4 – SPECTRUM ASPECTS - Att. 4.18

ATTACHMENT 4.12

Source:	Document 5D/TEMP/640(Rev.2)

Working Document TOWARDS A preliminary DRAFT NEW
REPORT ITU-R M.[REP.MSS & IMT L-band COMPATIBILITY]

Adjacent band compatibility studies of IMT-Advanced systems in the mobile
service in the band below 1 518 MHz with respect to systems in the 
mobile-satellite service in the frequency band 1 518-1 525 MHz

[Note to the Secretariat: The track changes below show the modifications from the 31st meeting of WP 5D and should be kept when producing the Chairman’s Report.

[Editor’s note WP 5D: It was suggested that relevant parts of study A should be removed from the document.]

[Editor’s note WP 5D: Some information in this working document has been added based on input contributions and has not yet been fully discussed. This information is clearly indicated by the source information throughout the document and is not yet to be considered as agreed text and discussions will continue at the next meeting of Working Party (WP) 5D.]

[Editor’s note WP 4C: the level of details of the studies should enable reproduction of the study.]

[Editor's note WP 5D: WP 5D noted this WP 4C note.]

1	Introduction

The frequency band 1 518-1 525 MHz is allocated in all three Regions to the mobile-satellite service (MSS) on a primary basis in Radio Regulations (RR). Since WRC-15 has identified the frequency band 1 427‑1 518 MHz for use by administrations wishing to implement terrestrial IMT systems, and considering that there is a need to ensure the continued operations of the MSS in the frequency band 1 518-1 525 MHz, Resolution 223 (Rev.WRC-15) invites the ITU-R to conduct compatibility studies in order to provide technical measures to ensure coexistence between MSS in the frequency band 1 518-1 525 MHz and IMT in the frequency band 1 492-1 518 MHz.

2	Background

The frequency band 1 518-1 525 MHz (space-to-Earth) was allocated to the MSS at WRC‑03, adjacent to the MSS allocation in 1 525-1 559 MHz and is subject to the provisions in RR No. 5.348, 5.348A, 5.348B and 5.351A. 

The 1 525‑1 559 MHz frequency band is also identified as being available for the satellite component of IMT and the services offered by MSS operators include part of the satellite component for IMT‑2000, as defined by Recommendation ITU-R M.1850-2.

WRC-15 identified the band 1 427-1 518 MHz for the use of IMT, and adopted Resolution 223 (Rev.WRC-15) which considers the need to ensure the continued operations of the MSS in the frequency band 1 518-1 525 MHz, and invites ITU-R to conduct compatibility studies in order to provide technical measures to ensure coexistence between MSS in the frequency band 1 518‑1 525 MHz and IMT in the frequency band 1 492-1 518 MHz.

In addition to the studies in response of invites 1 of the Resolution 223 (Rev.WRC-15) it is noted that some studies in this Report also address the potential interference due to blocking of MESs operating in the frequency band 1 525-1 559 MHz, including ship earth stations used in the GMDSS in the frequency band 1 530-1 544 MHz (RR footnote No. 5.353A) and aircraft earth stations under MSS allocation in the band 1 525-1 559 MHz, noting that priority is given to the AMS(R)S in coordination in the band 1 545-1 555 MHz (see RR No. 5.357A).

3	Technical characteristics

3.1	Mobile earth station (MES) parameters

MESs in this band may be operated on land, on aircraft and on ships. Recommendation ITU-R M.1184-3 contains a range of characteristics of MSS systems operating in these bands. MSS characteristics are provided below.

The characteristics are within the range of those contained in the Recommendation but may not be worst case from an interference perspective.

TABLE 1

MSS terminal characteristics

		

		MSS-1
(example based on GMR2)

		MSS-2
(GMR1 example based on voice)

		MSS-3
(GMR1 example based on data)



		MES receiver system noise temp (K)

		316

		340

		320



		Polarisation

		Circular

		Circular

		Circular



		MES reference bandwidth (kHz)

		200

		31.25

		156.25



		MES noise in reference BW (dBW)

		–150.6

		–158.9

		–151.9



		ACS (dB)

		30

		30

		30



		Protection criteria used in the studies (I/N) (dB)

		[-20/-, -15.2, -610/-, -106 ]

		[-20/-, -15.2, -610/-, -106 ]

		[-20/-, -15.2, -610/-, -106 ]







This Report has used various values for interference criteria to address OOB emissions from IMT into MSS, as currently there is no ITU-R Recommendation addressing the protection criteria for MSS from services rather than satelliteIMT terrestrial services. In this regard there are two views summarized below More information on the protection criteria used in the studies can be found in Annex 4which reflect the opinion of the proponents of these views and thus the issue needs to be further discussed and agreed upon.

[Editor's note WP 5D: the text below is moved to Annex 4.]

View 1: The value for -20/-15.2 dB is agreed by ITU-R for MSS including MSS operating in a fixed mode similar to FSS for adjacent band criteria in different ITU-R documents within the range 1 to 3 GHz (see Annex-6 for more details). Furthermore, the view was expressed that the ‑20/‑15.2 dB provide sufficient protection for MSS as no more stringent protection criterion were suggested to the meeting. In addition, the studies provided to this meeting are in line with the values of -20/-15.2 dB. The values for -6 and -10 dB I/N have not been used in any ITU-R document as adjacent band criteria furthermore, it contradicts the ITU RR as the out-of-band emissions needs to be kept to the minimum possible. Furthermore doing the studies using these inappropriate protection criterion will lead to misleading compatibility results between MSS and IMT that will preclude the operation of MSS not only in the range of 1 518-1 525 MHz but also to the range 1 525-1 559 MHz. The studies provided to WP 4C and reproduced in Annex 6 also showed that the values for -10 and -6 I/N are not valid.

View 2: Since there is no interference criteria in the ITU-R recommendation between the MSS and terrestrial services, it is most appropriate to use an I/N in the range of -10 to -6 dB for the purpose of studies.

Regarding the MES receiver overload criterion, ETSI standard TS 101 377-5-5 defines the requirements for GMR-2 Mobile Earth Station-to-satellite terminal uplink/downlink operating in the 1 500/1 600 MHz bands in section 7.1 “Mobile Earth Station Blocking characteristics”. In this standard the blocking requirements are defined as -43 dBm for frequency separation greater than 1.6 MHz for CW interference signal. 

In addition, Recommendation ITU-R M.1850-2 makes reference to ETSI standard TS 101 376-5-5 which defines the requirements for GMR-1 Mobile Earth Station‑to‑satellite terminal uplink/downlink operating in the 1 500/1 600 MHz bands in section 7.7 and the blocking requirements are defined as -70 dBm for frequency separation greater than 1.6 MHz for CW interference signal.

[Editor’s note WP 4C: No MCL studies provided yet and the following section may need to be reviewed.]

[Editor’s note WP 5D: WP 5D has noted this note and expects the resolution of this issue by WP 4C.]

Further information on receiver blocking characteristics are contained in Annex 4.

For the interference analysis from IMT UEs to MESs, with a TDD frequency arrangement, it is proposed that the following criteria can be used to assess the maximum level of UE out-of-band emissions above 1 518 MHz. For the MCL analysis, the proposed criterion is:

		Maximum I/N (dB)

		-20/-15.2, -6/-10



		Minimum separation distance from UE to MES

		[10m]







For a Monte Carlo analysis, the proposed criterion is:

		Maximum I/N (dB)

		-20/-15.2, -6/-10



		To be met for x% locations/time

		[x=99%]







It is proposed to use the antenna gains and patterns as presented in Table 2. All antenna patterns are average sidelobe levels.

Table 2

MES maximum antenna gain for the different scenarios

		Scenario

		Antenna gain in dBi

		Antenna pattern



		Land

		1

		Non directional



		

		3

		Figure A1-3
(see Annex 1)



		

		17.5

		Figure A1-2
(see Annex 1)



		

		12

		Figure A1-4
(see Annex 1)



		

		6

		Figure A1-5
(see Annex 1)



		

		16

		Figure A1-6
(see Annex 1)



		

		32

		see Appendix 8 of Radio Regulations antenna pattern



		Sea (maritime)

		3

		Figure A1-3 
(see Annex 1)



		

		21

		Figure A1-1
(see Annex 1)



		

		1

		Non directional



		

		12

		Figure A1-4
(see Annex 1)



		

		6

		Figure A1-5
(see Annex 1)



		

		16

		Figure A1-6
(see Annex 1)



		Air (aeronautical)

		3

		Figure A1-3
(see Annex 1)



		

		17.5

		Figure A1-2
(see Annex 1)







3.2	IMT parameters

The characteristics of IMT-Advanced macro base station are in accordance to Report ITU-R M.2292-2 and are contained in Tables 7 and 8 below. The IMT BS OOB emission levels and spectrum emission mask are contained in 3GPP TS 36.104 v.11.2.0. The UE OOB emission levels and spectrum emission mask are contained 3GPP Document TS 36.101 v.11.2.0. For study purpose channel bandwidth 5, 10 MHz will be considered for IMT, however other channel bandwidth values may be also considered.

[Editor’s note WP 5D: 3GPP definitions should be aligned with ITU terminology for the section below, OOBE need to be checked if it is aligned with Appendix 3 of RR. References should be also checked.]

Table 13

IMT base station unwanted emission limits 
(according to 3GPP 36.104 v.11.2.0, Table 6.6.3.2.2-1 (Category B, Option 2))

		Frequency offset of measurement filter −3dB point, Δf

		Frequency offset of measurement filter centre frequency, f_offset

		Minimum requirement

		Measurement bandwidth



		0 MHz ≤ Δf < 0.2 MHz

		0.015 MHz ≤ f_offset 
< 0.215 MHz

		–14 dBm

		30 kHz



		0.2 MHz ≤ Δf < 1 MHz

		0.215 MHz ≤ f_offset 
< 1.015MHz

		



		30 kHz



		(Note 5)

		1.01 5MHz ≤ f_offset 
< 1.5 MHz

		–26 dBm

		30 kHz



		1 MHz ≤ Δf ≤ min (10 MHz, Δfmax)

		1.5 MHz ≤ f_offset < min (10.5 MHz, f_offsetmax)

		–13 dBm

		1 MHz



		10 MHz ≤ Δf ≤ Δfmax

		10.5 MHz ≤ f_offset 
< f_offsetmax

		–15 dBm (Note 6)

		1 MHz







Table 4

IMT base station OOB e.i.r.p. values used in the studies

		Frequency Separation from channel edge

		0-1 MHz

		1-3 MHz

		>3 MHz



		Rural

		–0.8 dBm/MHz

		–0.8 dBm/MHz

		–30 dBm/MHz



		Suburban/Urban

		–2.8 dBm/MHz

		–2.8 dBm/MHz

		–32 dBm/MHz







Table 5

IMT base station OOB e.i.r.p. values used in the studies

		Frequency Separation from channel edge

		Rural
used in Study B

		Suburban/Urban
used in Studies A, B



		1 MHz

		–0.8 dBm/MHz

		–2.8 dBm/MHz



		3 MHz

		–30 dBm/MHz

		–32 dBm/MHz



		6 MHz

		–33 dBm/MHz

		–35 dBm/MHz



		13 MHz

		–40 dBm/MHz

		–42 dBm/MHz



		43 MHz

		–60 dBm/MHz

		–62 dBm/MHz



		70 MHz

		–78 dBm/MHz

		–80 dBm/MHz



		73 MHz

		–80 dBm/MHz

		–80 dBm/MHz



		80 MHz

		–80 dBm/MHz

		–80 dBm/MHz







[Editor’s note WP 5D: clarification needed for values in Table 6]

[Editor’s note WP 4C: WP 4C noted the above WP 5D Editor’s regarding Table 6.]

[Table 6

IMT UE OOB e.i.r.p. values used in the studiesin the urban and suburban

		Study

		Frequency Separation from channel edge

		Rural/Suburban/Urban



		Study C

		2 MHz

		–20 and –30 dBm/MHz



		Study E

		0 MHz

		–74 up to –25 dBm/MHz



		Study F

		0 MHz

		–80 up to –20 dBm/MHz







		Frequency Separation from 1 518 MHz

		>2 MHz



		Scenario 1

		–30 dBm/MHz



		Scenario 2

		–20 dBm/MHz





]



Table 7

IMT-Advanced specification related parameters

		

		

		IMT-Advanced 



		

		Duplex mode

		FDD

		TDD



		No.

		Parameter

		Base station

		Mobile station

		Base station

		Mobile station



		1

		Access technique

		OFDM

		SC-FDMA

		OFDM

		SC-FDMA







Table 8

Deployment parameters of the terrestrial IMT-Advanced system

		

		Macro rural

		Macro suburban

		Macro
urban

		Small cell outdoor/
Micro urban



		Base station characteristics/Cell structure



		Cell radius/ Deployment density (for bands between 1 and 2 GHz)

		> 3 km
(typical figure to be used in sharing studies 5 km)

		0.5-3 km
(typical figure to be used in sharing studies 1 km)

		0.25-1 km
(typical figure to be used in sharing studies 0.5 km)

		1-3 per urban macro cell
<1 per suburban macro site



		Cell radius/ Deployment density (for bands between 2 and 3 GHz)

		> 2 km
(typical figure to be used in sharing studies 4 km)

		0.4-2.5 km
(typical figure to be used in sharing studies 0.8 km)

		0.2-0.8 km
(typical figure to be used in sharing studies 0.4 km)

		1-3 per urban macro cell
<1 per suburban macro site



		Antenna height

		30 m

		30 m 
(1-2 GHz)

25 m 
(2-3 GHz)

		25 m 
(1-2 GHz)

20 m 
(2-3 GHz)

		6 m



		Sectorization

		3 sectors

		3 sectors

		3 sectors

		Single sector



		Downtilt

		3 degrees

		6 degrees

		10 degrees

		n.a.



		Frequency reuse

		1

		1

		1

		1



		Antenna pattern

		Recommendation ITU-R F.1336 (recommends 3.1) 
	ka = 0.7

	kp = 0.7

	kh = 0.7

	kv = 0.3

Horizontal 3 dB beamwidth: 65 degrees

Vertical 3 dB beamwidth: determined from the horizontal beamwidth by equations in Recommendation ITU-R F.1336. Vertical beamwidths of actual antennas may also be used when available.

		Recommendation ITU-R F.1336-4 (omni : recommends 2)



		Antenna polarization

		Linear/±45 degrees

		Linear/±45 degrees

		Linear/±45 degrees

		Linear



		Indoor base station deployment

		n.a.

		n.a.

		n.a.

		n.a.



		Indoor base station penetration loss

		n.a.

		n.a.

		n.a.

		n.a.



		Below rooftop base station antenna deployment

		0%

		0%

		30% (1-2 GHz)

50% (2-3 GHz)

		100%



		Feeder loss

		3 dB

		3 dB

		3 dB

		n.a



		Maximum base station output power (5/10/20 MHz)

		43/46/46 dBm

		43/46/46 dBm

		43/46/46 dBm

		35 dBm



		Maximum base station antenna gain

		18 dBi

		16 dBi

		16 dBi

		5 dBi



		Maximum base station output power/sector (e.i.r.p.)

		58/61/61 dBm

		56/59/59 dBm

		56/59/59 dBm

		40 dBm



		Average base station activity

		50%

		50%

		50%

		50%



		Average base station power/sector taking into account activity factor

		55/58/58 dBm

		53/56/56 dBm

		53/56/56 dBm

		37 dBm



		User terminal characteristics



		Indoor user terminal usage

		50%

		70%

		70%

		70%



		Indoor user terminal penetration loss

		15 dB

		20 dB

		20 dB

		20 dB



		User terminal density in active mode

		0.17/
5 MHz/km2

		2.16/
5 MHz/km2

		3/5 MHz/km2

		3/5 MHz/km2



		Maximum user terminal output power

		23 dBm

		23 dBm

		23 dBm

		23 dBm



		Average user terminal output power

		2 dBm

		–9 dBm

		–9 dBm

		–9 dBm



		Typical antenna gain for user terminals

		–3 dBi

		–3 dBi

		–3 dBi

		–3 dBi



		Body loss

		4 dB

		4 dB

		4 dB

		4 dB







3.3	Scenario

Interference from IMT base station and user equipment into MSS terminals may occur for the following reasons:

[Editor's note WP 5D: clearly describe unwanted emission, is it OOBE or spurious emission. Need to review terminology through the Report.]

The following scenarios need to be investigated:

1	Impact of IMT base station and user equipment unwanted emissions and out of band emissions on the MES receiver in land, sea and air environment;

2	Overload of MSS receivers from the unwanted emission and out of band emissions of the IMT base station in land, sea and air environment.

1	IMT unwanted emissions: IMT unwanted emissions into the MSS band above 1518 MHz increasing the MSS receiver noise floor thereby degrading the receivers sensitivity.

2	Overload/blocking: IMT signal below 1518 MHz causing overload/blocking inside the MSS receiver.

3.4	Propagation models

An appropriate propagation model will need to be used. It may be necessary to use different propagation model assumptions for each of the three scenarios: maritime, aeronautical and land.

Different models can be used for terrestrial path (land/maritime analysis) and can be summarized as follow:

–	Recommendation ITU-R P.452-16 is a path specific interference prediction method which requires a terrain profile. It operates correctly with a smooth Earth profile, it should be noted that this is not equivalent to a path general model such as in Rec. ITU-R P.1546-5. Rec. ITU-R P.452-16 predicts median signal levels and enhancements exceeded down to p=0.001% time.

–	Recommendation ITU-R P.2001-2 is an alternative to Rec. ITU-R P.452-16 which is especially suitable for Monte Carlo simulations. This Recommendation predicts across the entire probability range for enhancements exceeded p=0.001% time to fades exceeded p=0.001% time.

–	Recommendation ITU-R P.1546-5 is a path general terrestrial model derived from measurements over gently rolling terrain and is valid up to 3 GHz. This Recommendation predicts median signal levels and enhancements exceeded down to p=1% time.

–	Recommendation ITU-R P.1812-4 can also be used in the cases of rural areas where the clutter is less than 10 m.

Land BS into MES

–	Rural case – Recommendation ITU-R P.1546-5, and Recommendation ITU-R P.1812-4 for lower clutter height than 10 m.

–	Suburban case – Recommendation ITU-R P.1546-5 with 10 m clutter height.

–	Urban case – Recommendation ITU-R P.1546-5 with 20 m clutter height.

All of these scenarios are carried out with 50% location variability and 50% time percentage.

Annex 2 contains a short description of the considerations that has gone into the selection of propagation models and the associated clutter height.

Sea (maritime)

Recommendation ITU-R P.452-16 with 50% time. For the sea case, interference from a rural IMT base station only is considered. 

Air (aeronautical)

Recommendation ITU-R P.525-2 (i.e. free space loss) is used to consider cases of interference to an AES in flight.

To consider potential interference to an AES located on an aircraft at an airport, analysis of interference to an AES located 10 m a.g.l. is also made in the land-rural environment. 

4	Methodology

Two methodologies have been used in this Report, Minimum Coupling Loss (MCL) and Monte Carlo.

4.1	Minimum Coupling Loss (MCL)

The Minimum Coupling Loss is calculated with the antenna in boresight to each other and taking into account frequency separation. The corresponding separation distance at which each interference criterion is just met is then calculated taking into account the discrimination of both antennas and the frequency separation.

The interference from IMT unwanted emissions is evaluated using the following formula:

			(1)

where

	 	is the IMT unwanted emissions interferer power at the MES receiver;

	 	is the maximum transmitted power by the interferer falling within the channel bandwidth of the MES receiver;

	 	is the IMT base station feeder loss;

	 	is the peak gain of the transmitter antenna (the interferer);

	 	is the gain of the transmitter antenna in the direction of the MES, relative to the peak value.

	 	is the peak gain of the receiver antenna (the victim);

	 	is the gain of the receiver antenna in the direction of the IMT BS, relative to the peak value.

	 	is the loss due to the propagation;

	 	is the polarization loss;

	 	are the coupling losses and are given by the following formula:

			(2)

The maximum allowed interference power at the MES receiver is given by:

			(3)

where

	 	is the maximum acceptable IMT unwanted emissions interferer power at the MES receiver;

	 	is the receiver thermal noise power;

	 	is the interference criterion.

The minimum coupling loss (MCL) to meet the criterion can be therefore calculated as:

			(4)

In this study, the coupling losses are determined as a function of the separation distance between the IMT base station and the MES.

The interferer power from the IMT system into the MES receiver has been calculated using the following formula:

 	(5)

where

	 	is the IMT interferer power at the MES receiver;

		is the in-band transmitted power by the interferer;

	 	is the IMT base station feeder loss;

	 	is the peak gain of the transmitter antenna;

	 	is the gain of the transmitter antenna in the direction of the MES, relative to the peak value;

	 	is the peak gain of the receiver antenna;

	 	is the gain of the receiver antenna in the direction of the IMT BS, relative to the peak value;

	 	is the loss due to the propagation;

	 	is the polarisation loss;

	 	are the coupling losses and are given by the following formula:

			(6)

The minimum coupling loss (MCL) to meet the criterion can be therefore calculated as:

			(7)

	 	is maximum allowed interference power at the MES receiver.

[Editor’s note WP 4C: Section 5.2 need to be carefully reviewed.]

4.2	Statistical analysis

Monte Carlo simulations have been developed to supplement the information available from the Minimum Coupling Loss calculations and to provide information about what the risk of interference is to a user when both the interferer and the victim system are operating under as close to normal conditions as possible.

In the performed Monte Carlo analysis, it is assumed that the MES may be located at any location within the IMT coverage area. By randomising the location of the MESs and determining the interference at each location, the probability of interference can be assessed.

This addresses the interference probability for a mobile (MES) user and is also taking into account that the MSS system will allocate a channel from within the MSS band to that user. 

The deployment of the IMT network is based on the information in Report ITU-R M.2292. The typical macro cell coverage is formed of three hexagons, as illustrated in Figure 1.

Figure 1

Macro cell geometry (A is the cell radius and B is the inter-site distance)

[image: ]

4.2.1	Monte Carlo analysis for interference from IMT base station into MSS:

Monte Carlo simulations have been developed to provide information about the probability of interference from BS into the MSS in adjacent band for the cases of FDD, SDL and downlink part of TDD.

For the maritime environment the scenarios of interest are where there is cover of a sea area that emanates from rural IMT base stations located inland or a coastal IMT base station which in this location would normally only have two sectors. IMT (SDL) do not generally cover water areas deliberately, it is not cost effective to do so as there is far too little traffic to justify SDL coverage. Rural IMT base stations are considered because base stations covering suburban and urban areas have too much down tilt to reach very far.

The two scenarios of interest are:

1	a rural IMT base station located on the coast line with only two sectors pointing towards land;

2	a rural land based IMT base station that is covering the area up to the coast line.

Below is where the IMT base station positioned on the coastline with only two sectors both pointing towards land.

Figure 2

IMT BS on coastline with 2 sectors pointing towards land

[image: ]

Below is where IMT base station positioned 5 km (A) inland with 1 sector pointing towards the coast.

Figure 3

IMT BS 5 km inland with 1 sector pointing towards the coast

[image: ]

4.2.2	Monte Carlo analysis for interference scenario from IMT UE into MSS:

Monte Carlo simulations have been developed to provide information about the probability of interference from IMT UE into the MSS in adjacent band for the case of uplink of TDD.

In the performed Monte Carlo analysis, it is assumed that MES may be located at any location within the IMT coverage. Different deployment scenarios for IMT have been assessed for the cases of rural urban and suburban taking into account different the IMT cell radius is configured to be 5 km for rural, 1 km for suburban scenario and 0.5 km for urban scenario.

The IMT terminals are distributed uniformly, the number of active terminals are set to 3 terminals in rural, 2 terminals in suburban and 1 terminals in urban per cell per 5 MHz.

4.2.3	With random MES location and fixed MES frequency channel

This addresses the situation when the MES is allocated in the first channel above the frequency separation but randomly located in the area of IMT coverage. In addition some other fixed channels allocated to MES were investigated.

4.2.4	With random MES location and random MES frequency channel

This addresses Monte Carlo simulations trying to establish how much a random user is affected by interference at a random location being allocated a random channel from within the a defined MSS frequency band.

4.2.5	Network loading and simulation power

Mobile networks will for the vast majority of time over a day loaded less than 50 %[footnoteRef:1] and more likely to be in the range of 10-50 %[footnoteRef:2]. This is because they have to be able to cope with occasional peak traffic. [1:  	See Report ITU-R M.2241.]  [2:  	3GPP TR 36.814 V9.0.0 (2010-03).] 


This means that the Monte Carlo simulations in rural, suburban, urban areas should be performed at average power – a value that is already conservative for these areas. In practice IMT base stations would be subject to different output power levels, but in order to simplify this study the simulation assumed average power, even if this is understood as not reflecting the real situation.

5	Summary and analysis of the results of studies

TBD

[bookmark: _Hlk526964594]5.1	Summary of results of interference from IMT BS to MES

Study A (Annex 5) is based on a Monte Carlo analysis using fixed MES frequency channel to assess the interference from IMT BS into land MES. It considered the MSS protection criteria of I/N = -15.2 and -20 dB. Results presented interference probabilities varying from 2 to 100% for different MSS systems, and frequency separations between the two systems of 1, 3 and 6 MHz, in urban and suburban scenarios. The study found that IMT BS out of band emission limits for each scenario, in the range of -62 to -39 dBm/MHz, achieve less than 1% and 0.1% interference into MSS.

Study B (Annex 6) used both Monte Carlo and MCL analysis to assess the interference from IMT BS into land, maritime and aeronautical MES. It considered the MSS protection criteria of I/N = ‑6 and -10 dB, and frequency separations between the two systems of 1, 3 and 6 MHz, in urban, suburban and rural scenarios. For the Monte Carlo analysis both fixed and random MES frequency channel were considered. The study found that a minimum in-band blocking characteristic for land MES of ‑30 dBm above 1 520 MHz; IMT base station below 1 518 MHz unwanted emission limits e.i.r.p. for of -30 dBm/MHz above 1 520 MHz; and maximum in-block e.i.r.p. for IMT base stations operating in 1 512-1 517 MHz of 58 dBm per cell would achieve compatibility.

Study D (Annex 8) is based on a MCL analysis to assess the interference from IMT BS into land, maritime and aeronautical MES. It considered the MSS receiver blocking characteristics for current and next generation MES, and frequency separations between the two systems of 0, 1, 3, 6, 8, 11 and 16 MHz, in urban, suburban, and rural scenarios. For land MES, the study found that with IMT base station e.i.r.p. limits in the range of 5.5 to 41.5 dBm for current MES, and 20 to 68.5 dBm for next generation MES, the interference level from IMT BS would meet the MES receiver blocking criteria. For maritime and aeronautical MESs, the study found that with pfd limits in the range of -101.9 to -28.9 dBW/m2 for current MES, and -56.9 dBW/m2 to no limits for next generation MES, applied in their respective areas of operation, the interference level from IMT BS would meet the MES receiver blocking criteria.

5.2	Summary of results of interference from IMT UE to MES

Study C (Annex 7) is based on a Monte Carlo analysis using random MES frequency channel within 1 518-1 525 MHz to assess the interference from IMT UE into land MES. Interference probabilities were analyzed for three MSS systems in urban, suburban and rural scenarios considering I/N protection ratio of -6 and -10 dB.

In the case of suburban scenario, the results of interference probability into MSS 2 for I/N of -6 dB are found to be 1.8-4.2% for IMT UE out of band emission limits of -20 dBm/MHz, and 1-2.2% for -30 dBm/MHz. For MSS 1, the results are found to be 2.4-2.6% for IMT UE OOBE limits of -20 dBm/MHz, and 1.4-1.8% for -30 dBm/MHz. For MSS 3, the results are found to be 1.8-3% for IMT UE OOBE limits of -20 dBm/MHz, and 1-1.8% for -30 dBm/MHz.

In the case of urban scenario, the results of interference probability into MSS 1 for I/N of -6 dB are found to be 4.8-8.8% for IMT UE out of band emission limits of -20 dBm/MHz, and 3-3.4% for -30 dBm/MHz. For MSS 2, the results are found to be 8-9.6% for IMT UE OOBE limits of -20 dBm/MHz, and 3.6-4.2% for -30 dBm/MHz. For MSS 3, the results are found to be 6-7.6% for IMT UE OOBE limits of -20 dBm/MHz, and 2.8-3.4% for -30 dBm/MHz.

The results of rural scenario showed no interference probability. The interference probabilities for blockage level of -70 dBm showed less than 0.2% and 0.6% in suburban and urban scenarios, respectively.

[bookmark: _Hlk526965179]Study E (Annex 9) is based on a Monte Carlo analysis using fixed MES frequency channel to assess the interference from IMT UE into land MES. It considered the MSS protection criteria of I/N = -15.2 and -20 dB, for different MSS systems in urban and suburban scenarios. Results of interference probability into MSS are found to be less than 1% for IMT UE out of band emission limits of the range of ‑74 to -25 dBm/MHz.

Study F (Annex 10) is based on a MCL analysis to assess the interference from IMT UE into land, maritime and aeronautical MESs. It considered the MSS protection criteria of I/N = -6, -10, -15.2 and -20 dB. The study found that with OOB emission e.i.r.p. limits in the range -80 to -66 dBm/MHz, the interference level from IMT UEs would meet the protection criteria for the next generation land, maritime and aeronautical MESs. However, for the current generation of land MESs the interference exceeds the blocking criterion of -63 to -41 dBm for frequency separations up to 16 MHz.

Option 1

[Editor's note WP 5D: two views were expressed in regard with appropriatnes or otherwise to include conclusion in this document.

View 1, there is no need of this Section since the results of each of the study are provided in Section 5. View 2, we need this Section]

[6	Conclusions

TBD

[Various studies have been performed regarding potential interference from IMT base stations and IMT UEs to mobile earth stations, considering the potential for blocking of the MES receiver and interference due to OOB emissions from IMT base stations and UEs.

Among the factors which influence the results of the studies are the MSS interference criteria and the acceptable probability of interference in Monte Carlo analyses. Also, next generation MESs are expected to be more resilient to blocking interference and hence it is expected that less stringent in-band emission limits would be applied while it would be necessary to apply lower in-band emission limits to protect existing MESs before next generation MESs are extensively deployed.

For compatibility with land MESs, potential e.i.r.p. limits on IMT base stations and IMT UEs have been developed. 

[Editor's note WP 5D: a view was expressed that these two paragraphs of the conclusion is out of the scope of invites 1 of Resolution 223 (Rev.WRC-15).]

For compatibility with ship earth stations, including those operating in the GMDSS, pfd limits have been developed to protect currently operating and next generation earth stations. The pfd limits would be applied by administrations at the boundary of areas where protection of ship earth stations is required, e.g. at ports, some coastal areas, and some inland waterways.

[Editor's note WP 5D: the use of pfd alone is not sufficient to protect aircraft earth stations from terrestrial. That is why in RR there is additional cause of action including RR 9.17 and RR 9.18 which unfortunately are not applicable if the earth station is not at specified point. Consequently, the protection of these services/stations need to be carried out on the bilateral/multilateral bases.]

For compatibility with aircraft earth stations, including those operating providing safety related services in the AMS(R)S, pfd limits have been developed to protect currently operating and next generation earth stations. The pfd limits would be applied by administrations at the boundary of areas where protection of aircraft earth stations is required, e.g. at airports.]

Option 2

7	Conclusions

TBD]
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Annex 1

Representative MES antenna patterns

A1.1	Antenna pattern for 21 dBi antenna

Figure A1-1

Fleet broadband antenna (peak gain = 21 dBi)

[image: ]

Figure A1-1 is defined by the following equation, where G3(a) is the gain in dBi as a function of off-axis angle a, Gmax = 21 dBi, and D is the diameter, equal to 1.

[image: ]

A1.2	Antenna pattern for the 17.5 dBi antenna

Figure A1-2

(peak gain = 17.5 dBi)

[image: ]

Figure A1-2 is defined by the following equation, where G4(a) is the gain in dBi as a function of off-axis angle a, Gmax = 17.5 dBi and D is the diameter, equal to 0.45 m.

[image: ]

A1.3	Antenna pattern for 3 dBi antenna

Figure A1-3

(peak gain = 3 dBi)

[image: ]

Figure A1-3 is defined by the following equations, where GSPS(e) is the gain in dBi as a function of elevation angle e, e = 90 - |off-axis angle|, and GSPSmax = 3 dBi.

[image: ]
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A1.4	Antenna pattern for 12 dBi antenna

The antenna pattern is as following:

	G = Gmax – 12(/28)2	dBi	for 	  23

	G  38 – 25log()	dBi	for 	23    50

	G  5 				dBi	for	  50

Figure A1-4



A1.5	Antenna pattern for 6 dBi antenna

The antenna pattern is as following:

	G = Gmax					dBi	for	  60

	G = 0.003()2 + 0.358()  4.68	dBi	for	60    90

	G = 0.1598() + 17.622		dBi	for	90    130

	G = 3.15					dBi	for	  130

Figure A1-5



A1.6	Antenna pattern for 16 dBi antenna

	G = Gmax				dBi	for	  6

	G = 16  16((  6)/18.653)2	dBi	for	6    16

	G = 7					dBi	for	16    30

	G = 44.69  25.5152log()	dBi	for	30    76

	G = 3.299				dBi	for	  76

Figure A1-6






[Annex 2

Additional information regarding propagation model for land scenario

Recommendation ITU-R P.1546-5 is assumed for the normal environment. However, the applicability of this point-to-area model, based on a huge amount of measurements, is conditioned by the clutter height value (in the vicinity of the mobile receiver). The lower the clutter height, below 10 m, the less applicable this model would be from an interpolation (on receiver height correction) perspective. Because of this other propagation models were investigated and Recommendation ITU-R P.1812-4 was proposed. Recommendation ITU-R P.1812-4 is a path specific simplified version of Recommendation ITU-R P.452. During the simulations it became clear that the simplifications made to Recommendation ITU-R P.1812-4 does not allow the location of clutter to be as an input parameter and in some of the simulations Recommendation ITU-R P.452 was used to position the clutter correctly. It was agreed that the following values for the clutter heights are used for simulations run: 4 m, 7 m and 10 m for a rural environment. As a comparison, the results are displayed in Table A2-1 for 1 km distance with the clutter height located at 100 m from the MES[footnoteRef:3]: [3:  	Using the clearance angle for Recommendation ITU-R P.1546-5, using the specific path for Recommendation ITU-R P.1812-4.] 


Table A2-1

Pathloss calculations for 1 km (ground) separation distance

		Scenario (Rural case)

		4 m

		7 m

		10 m



		Rec. ITU-R P.1812-4, l=50%, t=50%

		104.5 dB

		116.9 dB

		123.5 dB



		Rec. ITU-R P.1546-5, l=50%, t=50%

		111.2 dB

		117.3 dB

		121.4 dB





When the clutter height is equal to 10 m, Recommendation ITU-R P.1812-4 gives higher path loss than Recommendation ITU-R P.1546-5, which suggests that Recommendation ITU-R P.1546-5 is more conservative than Recommendation ITU-R P.1812-4. When the clutter height is lower than 10 m, the path loss gap between Recommendations ITU-R P.1546-5 and ITU-R P.1812-4 reduces until it balances (clutter height equals to 7 m), and for clutter height lower than 7 m, Recommendation ITU-R P.1812-4 is more conservative than Recommendation ITU-R P.1546-5.

According to these results in term of conservative approach for underestimating path loss for rural case:

–	Recommendation ITU-R P.1546-5 is appropriate for clutter height between 7 m to 10 m.

–	Recommendation ITU-R P.1812-4 is appropriate for clutter height between 4 m to 7 m but  unable to position the clutter at a distance from the receiver without using profile path rather than. 

Cclutter[footnoteRef:4]. [4: 	
] 


–	Recommendation ITU-R P.452 can however position the clutter correctly and has been used in some studies.]

Editor’s note WP 5D: WP 5D will review this Annex and expects to make further comments at the next meeting of WP 5D.



[Editor’s note WP 4C: WP 4C the issue of usage of Recommendation ITU-R P.1812 is resolved and no need for square brackets.]



Annex 3

Methodology for protection of MES operations at harbours and airports

Depending on the e.i.r.p. limits applied to IMT base stations operating below 1 518 MHz, additional mitigation may be required to address the protection of MESs located at harbour and airports. The operation of ship earth stations (SESs) in harbours is important since even though other communication means may be available, it is important to be able to test the satellite communication equipment while in harbour. Similarly, for aircraft earth stations, it is important to be able to test the AES operation while the aircraft is on the ground at an airport. For some aircraft, safety operations require that the AES can demonstrate correct functioning of the satellite communication equipment before take-off.

[Editor’s note WP 4C This text will need to be updated with results to be provided elsewhere in this draft report, and carefully reviewed before the next meeting.]

For ship earth stations and aircraft earth stations, a monte-Monte carlo Carlo analysis is not appropriate as MESs are not located randomly within a large area, but are located in small, well defined areas. Also allowing the interference criteria to be exceeded for a percentage of locations is not appropriate if those locations happen to coincide with the locations where correct operation of the SES or AES is required. Separation distances in [Annex 7 6 (Tables A6-1, A6-2 and A6-3) ] show the maximum separation distances that can be expected. For the maritime case, the required separation distances range from 0.3 km to 13.6 km. For the aeronautical case, the required separation distances range from 0.3 km to 16.5 km. The range of distances is due to the interference criterion used and due to the assumed frequency separation (1 MHz, 3 MHz or 6 MHz).

Within a certain distance of the harbour/airport, administrations may need to require IMT operators to coordinate their base stations to ensure that SES/AESs do not receive excessive interference. Taking into account factors such a real propagation path loss, actual IMT base station emissions and MES antenna pointing directions may allow IMT base station operations at closer distances, once a more detailed analysis has taken place. This requirement applies in particular to IMT base stations operating in the uppermost channel(s) below 1 518 MHz.

To ensure that MSS protection requirements at harbours and airports are met, administrations may wish to define pfd values to be met by IMT base stations. The relationship between the maximum pfd and the maximum interference is given by:

		

The table below shows as an example how the pfd values could be determined using the parameter values used in this Report.

[Editorial note WP 4C: Parameters in the table below to be updated with agreed interference criteria.]

[

		Parameter

		Unit

		I/N -10

		I/N -20



		MES noise temperature

		(K)

		316

		316.0



		MES receiver bandwidth

		(kHz)

		200

		200.0



		Maximum receiver blocking level (>5 MHz separation)

		(dBm)

		-40

		-40.0



		Maximum receiver blocking level

		(dBW)

		-70

		-70.0



		MES antenna gain in direction of base station

		(dBi)

		3

		3.0



		Maximum received level of OOB emissions (I/N)

		(dB)

		-10

		-20.0



		Maximum received level of OOB emissions 

		(dBW)

		-160.6

		-170.6



		Affective area of isotropic antenna at 1518 MHz

		(dBm2)

		-25.1

		-25.1



		Maximum pfd (OOB emissions in receiver bandwidth)

		(dBW/m2)

		-138.5

		-148.5



		Maximum pfd (Inband emissions to meet blocking criterion)

		(dBW/m2)

		-47.9

		-47.9





]Table A3-1

[Title]

		Parameter

		Unit

		I/N = -6 dB

		I/N = -20 dB



		MES noise temperature

		(K)

		316.0

		316.0



		MES receiver bandwidth

		(kHz)

		200.0

		200.0



		Maximum receiver blocking level (>5 MHz separation)

		(dBm)

		-70/-30

		-70/-30



		Maximum receiver blocking level

		(dBW)

		-100/-60

		-100/-60



		MES antenna gain in direction of base station

		(dBi)

		3.0

		3.0



		Maximum received level of OOB emissions (I/N)

		(dB)

		-6.0

		-20.0



		Maximum received level of OOB emissions in MES receiver bandwidth

		(dBW)

		-156.6

		-170.6



		Affective area of isotropic antenna at 1518 MHz

		(dBm2)

		-25.1

		-25.1



		Maximum pfd (OOB emissions in receiver bandwidth)

		(dBW/m2)

		-134.5

		-148.5



		Maximum pfd (In-band emissions to meet blocking criterion)

		(dBW/m2)

		-77.9/-37.9

		-77.9/-37.9





]



[Editor’s note WP 5D: Text below is moved to Annex 5]




Annex 4

MSS Protection criteria

A4.1	MSS Protection criteria

Currently, there is no ITU-R Recommendation providing protection criteria for the MSS Earth stations with respect to other services operating in adjacent bands. However one ITU-R Recommendation addresses in-band protection criteria for the MSS, and one ITU-R Report has used protection criteria for adjacent band compatibility, which may be a useful reference.

In this regard there are two views:

[Editor's note WP 5D: views were moved from section 3.1. WP 5D notes that the views are not balanced and could either be deleted or amended [by WP 4C].]

View 1: The value for -20/-15.2 dB is agreed by ITU-R for MSS including MSS operating in a fixed mode similar to FSS for adjacent band criteria in different ITU-R documents within the range 1 to 3 GHz (see Annex-6 for more details). Furthermore, the view was expressed that the ‑20/‑15.2 dB provide sufficient protection for MSS as no more stringent protection criterion were suggested to the meeting. In addition, the studies provided to this meeting are in line with the values of -20/-15.2 dB. The values for -6 and -10 dB I/N have not been used in any ITU-R document as adjacent band criteria furthermore, it contradicts the ITU RR as the out-of-band emissions needs to be kept to the minimum possible. Furthermore doing the studies using these inappropriate protection criterion will lead to misleading compatibility results between MSS and IMT that will preclude the operation of MSS not only in the range of 1 518-1 525 MHz but also to the range 1 525-1 559 MHz. The studies provided and reproduced in Annex 6 also showed that the values for -10 and -6 I/N are not valid.

View 2: Since there is no interference criteria in the ITU-R recommendation between the MSS and terrestrial services, it is most appropriate to use an I/N in the range of -10 to -6 dB for the purpose of studies.

A4.1.1	Compilation of protection criteria references for MSS

A4.1.1.1	Recommendation ITU-R M.1183 provides a protection criteria for the MSS networks from 1-3 GHz caused by other networks of this service and fixed-satellite service. in frequency bands in which the MSS network does not practise frequency re-use, the interference power level should not exceed, for more than (100 – X)% of any month, 24% of the total noise power at the input to the demodulator, in frequency bands in which the MSS network practises frequency re-use, the interference power level should not exceed, for more than (100 – X)% of any month, 20% of the total noise power at the input to the demodulator that would give rise to the desired performance, for SEI (single entry interference) the maximum level of interference power in any digital channel should not exceed for more than (100 – X )% of any month[footnoteRef:5], 6% of the total noise power at the input to the demodulator. However, Recommendation ITU-R M.1183 provide in-band figure of protection and does not contain out-of-band of protection criteria. [5:  	X is the percentage time availability, for different types of MSS services, as defined under the relevant ITU-R Recommendation on performance objectives.] 


A4.1.1.2	Recommendation ITU-R S.1432-1 “Apportionment of the allowable error performance degradations to fixed-satellite service (FSS) hypothetical reference digital paths arising from time invariant interference for systems operating below 30 GHz”.

When sharing frequencies below 30 GHz, the maximum allowable interference from all sources (aggregate) should be limited to 32% or 27% for systems not practising and for systems practising frequency re-use, of the clear-sky satellite system noise. The error performance degradation due to interference at frequencies below 30 GHz should be allotted portions of the aggregate interference budget of 32% or 27% of the clear-sky satellite system noise in the following way:

–	25% for other FSS systems for victim systems not practising frequency re-use;

–	20% for other FSS systems for victim systems practising frequency re-use;

–	6% for other systems having co-primary status;

–	1% for all other sources of interference.

The use of FSS criteria to protect MSS has been referred to in previous ITU reports, however the FSS protection criteria in some cases was not appropriate as it did not meet the MSS required performance objective. 

A4.1.1.3	Recommendation ITU-R S.741-2, which contains protection criteria for FSS satellite networks. However, the protection criteria described in Recommendation ITU-R S.741‑2 is also used by BR for MSS and BSS in accordance with Rules of Procedure (see 2.1 in section B3 of Part B) for the assessment of probability of harmful interference under No. 11.32A. For SEI (single entry interference) the protection criterion in Recommendation ITU-R S.741-2 is C/I equal to (C/N+12.2 dB). As in Recommendation ITU-R M.1183, Recommendation ITU-R S.741-2 provides protection criteria for in-band protection. 

A4.1.1.4	ECC Report 45 for sharing and adjacent band compatibility between UMTS/IMT-2000 in the band 2 500-2 690 MHz and other services. ECC Report 45 uses an adjacent band protection criterion Delta T/T = 3% and in-band protection criterion of 6% for the MES operating in the [2.5/2.6] GHz band. 

A4.1.1.5	Report ITU-R M.2041 also deals with sharing and adjacent band compatibility in the 2.5 GHz band between the terrestrial and satellite components of IMT-2000. This ITU‑R Report contains protection criteria for the IMT-satellite component. Report ITU‑R M.2041 uses an adjacent band protection criterion Delta T/T = 3% (section 2.2 of the Report) and in-band protection criterion of 6%. Neither Report provides reference or calculation method for the value used.

A4.1.2	Possible sources of interference

The following possible sources of interference need to be taken into account when apportioning the overall allowable interference.

Other MSS systems operating in the same band:

A4.1.2.1	According to Recommendation ITU-R M.1183 aggregate allowable interference of other MSS should not exceed, more than (100 – X)% of any month, 24% of the total noise power at the input to the demodulator, in frequency bands in which the MSS network practises frequency re-use, the interference power level should not exceed, for more than (100 – X)% of any month, 20% of the total noise power at the input to the demodulator that would give rise to the desired performance.

A4.1.2.2	Services other than Mobile satellite services operating in the same band:

–	Fixed service

–	Mobile service

Should not exceed 6% if the allowable level of interference will be the same as FSS by analogy.

A4.1.2.3	Adjacent band services:

–	Fixed service

–	Mobile service (including IMT)

–	Space operation

–	Earth exploration 

Should not exceed 1 % if the allowable level of interference will be the same as FSS by analogy.

A4.1.3	Performance objectives

The following table summarizes the ITU Recommendations containing the performance objectives of different MSS systems.

Table A4-1

[Title]

		System

		



		

		ITU Rec.

		Performance/Availability objective



		GSO/AMSS non-ISDN 

		M.1229 

		For transportable and vehicle mobile earth stations:

•	For “general purpose” AMSS channel (up to 9.6 kbit/s), in voice mode, BER better than 1x10-3 for 90% of the available time, and in data and signalling mode, BER better than 1x10-5 for 90% of the available time.

•	For store and forward (up to 600 bit/s), BER better than 1x10-5 for 80% of the available time and BER better than 4x10-5 for 99% of the available time.



		AMS(R)S 

		M.1037 

		For voice: BER not worse than 1x10-3 for more than 0.1% of the time on a daily basis.

For packet mode data: BER not worse than 1x10-5 for more than 0.1% of the time on a daily basis.



		GSO/AMS(R)S 

		M.1180

		The resultant availability of AMS(R)S services to aircraft earth stations within a defined coverage areas should be not less than 0.9994.



		GSO/non-ISDN

		M.1181

		For transportable and vehicle mobile earth stations:

•	For transportable (up to 16 kbit/s), in voice mode, BER better than 1x10-2 for not less than 95% of the available time, and in data and signalling mode, BER better than 1x10-5 for not less than 95% of the available time.

•	For store and forward (up to 16 kbit/s), BER better than 4x10-5 for not less than 95% of the available time.



		GSO/ISDN

		M.1476

		BER better than 9 × 10–7 after error correction for more than 99% of the available time. See Note 1.







Note 1: The combined MSS radio link unavailability due to propagation should provisionally be not more than 0.1% of the time. Another approach would be to develop an ITU-R Recommendation providing protection criteria for MSS terminals (Land mobile, maritime, aeronautical), based on consideration of the MSS link characteristics, radio interfaces and/or equipment performance. The development of protection criteria applicable to adjacent band compatibility with IMT should take into account the apportionment of the overall allowable error performance degradations due to difference sources of interference.

It is expected that the protection criteria for adjacent band compatibility would not exceed criteria that apply to co-frequency sharing for the equivalent cases.

A4.2	LNA overdriveOverload/Blocking of MSS receiver

Earth station low noise amplifiers (LNAs) are optimized for reception of the very low power level of the incoming satellite signal and, hence, without a pre-selector overload filter, have a high sensitivity to interference. Incoming IMT-Advanced signals at much higher power levels can affect the operating point of the LNA and drive it out of its dynamic range to where it exhibits a non‑linear behaviour. This results in the creation of intermodulation products and gain compression (within the device) that in turn result in distortion of the MSS signal. Typically LNAs are wideband devices with a low noise figure and flat frequency response over the wanted frequency range. MSS receivers have the bandwidth defining filtering only at intermediate frequency (IF) stage, not at the LNA.

Editor’s note WP 5D: 0.1% value will need to be clarified and comes from WP 4C and WP 5D expects the resolution of this issue by WP 4C.

Editor’s note WP 4C: degradation of not more than 0.1% is part of the performance objective of MSS receiver in different recommendation. For examples and further details see Recs. ITU-R M.1037 and ITU-R M.1180. 

The following the blocking values are representative for most currently operating MESs:

For MSS-2 and MSS-3, the following values have been used in Study C:

–70 dBm for GMR-1 receiver (GMR-1 standard).

The above values are the values in case of CW interfering signal, however for IMT signal the above are to be lessreduced by 10 dB.

For MSS-1 system, the following values have been used in Study B.

–60 dBm (<2 MHz separation)

–52 dBm (>2 MHz and < 5 MHz separation)

–40 dBm (>5 MHz separation).

In studies D and F, the following values have been used for land portable MESs, based on measured blocking performances of currently operating equipment and expected blocking performance of next generation MESs with improved blocking resilience.

Table A4-1

Current land portable MES blocking performance at different frequency offsets

		Frequency offset

		0 MHz Offset 

		1 MHz Offset 

		3 MHz Offset 

		6 MHz Offset 

		8 MHz Offset 

		11 MHz Offset 

		16 MHz Offset 



		Blocking (dBm/5 MHz)

		-63

		-63

		-60

		-56

		-53

		-49

		-41







Table A4-2

Next generation land portable MES blocking performance at different frequency offsets

		Frequency offset

		0 MHz Offset 

		1 MHz Offset 

		3 MHz Offset 

		6 MHz Offset 

		8 MHz Offset 

		11 MHz Offset 

		16 MHz Offset 



		Blocking (dBm/10 MHz)

		-50

		-33

		-27

		-18

		-15

		-14

		N/A







Study D also examines the blocking of maritime and aeronautical MESs, from single and multiple IMT channels. Based on laboratory testing of currently operating equipment and expected performance of next generation MESs with improved blocking resilience.

Table A4-3

Measured blocking performance of current maritime and aeronautical current terminals from a single LTE channel at different frequencies

		Terminal type

		Frequency Range (MHz)



		

		1 492-1 502

		1 502-1 512

		1 512-1 517



		Maritime (dBm) 

		-53

		-68

		-76



		Aeronautical (dBm)

		-21

		-35

		-50.3







Table A4-4

Measured blocking performance of current maritime and aeronautical MESs from aggregate
multiple LTE channels 

		Terminal Type/Model

		Aggregate blocker power level at MES RX input from LTE channels in 1 492-1 512 MHz (dBm)

		Blocker power level at MES RX input from an LTE channel at 1 512-1 517 MHz (dBm)



		Maritime

		-67

		-78



		Aeronautical

		-45.6

		-55.5







Table A4-5

The expected blocking performances of next generation maritime and aeronautical terminals resulting
from a single LTE block at different frequencies

		Blocking signal

		Frequency range

		Blocking level at the antenna connector of MSS terminal 



		LTE signal

		1 492-1 512 MHz

		-20 dBm



		

		1 512-1 517 MHz

		-30 dBm







Table A4-6

The expected blocking performances of next generation maritime and aeronautical terminals resulting
-from multiple LTE channel

		Maximum aggregate blocker power at MES antenna connector from LTE blocks in 1 492-1 512 MHz

		Maximum blocker power at MES antenna connector from LTE block at 1 512-1 517 MHz 



		-23 dBm

		-33 dBm







These values of blocking correspond to high degradation of receiver performance, in many cases rendering the MES inoperable. Therefore, in monte-Monte carloCarlo analyses, these values should be associated with a low percentage of time, i.e. [0.1% probability].

[Editor’s note (WP4C): the following text need to be further discussed by next WP4C meeting.]

[In case considering studies using MES receiver overload criterion higher than the above value the following should be taken into account:

1	Additional filtering to achieve higher blocking levels will require wider transition band (guard band) and will lead to reduced receiver sensitivity and consequently reduced service coverage (not meeting its performance objectives)

2	Increased terminal form factor, design complexity and cost

3	Non-compatibility with the current equipment where there is a need for continuous operation as per Res. 223 (WRC-15).

4	There will be cost associated with equipment replacement if 3 becomes a reality]

A4.3	Development to new criteria

[Editor’s note WP 5D: ITU-R Recommendation M.1827 contains some reference data for 3 % criteria.]

[Editor’s note WP 4C:

1	Views were expressed the studies as provided below showed that the protection criteria of I/N –6 dB (25%) is not suitable for protection of MSS from the IMT in the adjacent band and should not be considered any more.

2	The meeting agreed that the aggregate value of I/N may need to be apportioned between the IMT in the band below 1 518 MHz, fixed service/mobile service and MSS in the band 1 518-1 525 MHz, and space operation satellite and fixed service in the range 1 525‑1 530 MHz as these service are supposed to continue operation in presence of IMT below 1 518 MHz, however the ratios for apportionment need further discussion.

3	The study below did not consider the performance objective of the different MSS application.

4	The study take only a sample link budget for specific terminal which does not represent all MSS applications.

5	The fading margin required to maintain link availability is dependent on the  antenna directivity of the terminal at given elevation angle. In the study below the antenna directivity used for fading measurements is different from the antenna used in the link budget.

6	The MSS in many applications is used in fixed mode.

7	The MSS requires line of sight in order to operate.

8	The study does not include Non-GSO systems, however the allocation is for both GSO and Non-GSO.

9	The provider of the studies are invited to review the studies taking into account the above notes.

10	The study is reproduced below without editing waiting for the reviewed version by the next meeting.]

A4.3.1	Elements related to development of new criteria for adjacent band compatibility

If WP 4C derives appropriate protection criteria for the MSS receivers operating in the band 1 518‑1 525 MHz based on service-link radio margins for different types of MES (e.g. land-mobile, maritime, aeronautical), the following elements may be taken into account.

Recommendation ITU-R M.828 defines the temporal availability for radiocommunication circuits in the mobile‑satellite service (MSS) to provide a basis for protection criteria. The overall availability should be defined in terms of access availability and communications availability[footnoteRef:6].  [6: 	In the case of MSS, the calculation should consider the space station availability, the feeder-link and service-like radio paths availability under line of sight conditions (including ionospheric, tropospheric events and multipath fading), and the earth stations availability. Earth stations may be of different nature leading to different reception conditions such as vehicular, portable and fixed reception.] 


A possible approach for the calculation of the MSS earth station protection criterion could be to spare a portion of MSS link margin so as to cope with the interference coming from IMT base stations in the adjacent band. As the service-link radio path is environment dependent (aeronautical, maritime, land: urban, rural), the determination of this radio-path margin should be carried out in accordance to each identified scenario. Recommendations ITU-R P.680[footnoteRef:7], ITU-R P.681[footnoteRef:8], ITU-R P.682[footnoteRef:9] respectively deal with the main propagation effects related to the maritime, land mobile and aeronautical MSS systems and provide statistics on service-link radio path (expressed as a probability that fading exceeds a target threshold) based on MES deployment parameters (e.g. MES antenna elevation angle for high gain antenna).  [7: 	In maritime mobile-satellite systems the propagation path is subject to particular propagation phenomena due to the environment where the ships evolve. For instance, the effects of reflections and scattering by the sea surface can be quite severe, in particular where antennas with wide beamwidths are used. In addition, it should be noted that the ship is in motion and that sea conditions are variable. Recommendation ITU‑R P.680 deals with data and models specifically needed to characterize the sea-space path impairments.]  [8: 	Terrain elements such as mountains, roadside trees and buildings have a great impact in calculating the propagation effects for the land mobile-satellite service (LMSS). Recommendation ITU-R P.681 provides data and models specifically needed for predicting propagation impairments in LMSS links, which include multipath, blockage and shadowing as well as tropospheric and ionospheric effects.]  [9: 	Aeronautical mobile-satellite communications are subject to particular propagation effects due to the environmental and operational conditions. Recommendation ITU-R P.682 discusses data and models specifically required to characterize the path impairments that include surface reflections, aircraft motion, sea state as well as tropospheric and ionospheric effects.] 


Based on the information provided by the aforementioned Recommendations, service-link radio path margins for each environment can be derived and for a given channel BER and time availability degradation; therefore, it may be possible to develop protection criteria using these and any other relevant ITU-R Recommendations.

The studies of interference from IMT base stations to land MESs, in addition to an minimum coupling loss (MCL) analysis, may include monte-Monte carloCarlo analyses to determine the probability that interference exceeds a given criterion. In that case, it is necessary to consider criteria expressed as I/N values and the maximum probability that such a value may be exceeded.

Whatever values of I/N are used, it is important to consider also whether the values may be exceeded for some limited number of cases. The maximum percentage of time that the criteria may be exceeded should then be used in the monte-Monte carloCarlo analyses.

As MESs are used in all locations, rural, suburban and urban, the criteria should apply in all locations.

Furthermore, these criteria should be met for all frequency channels used by the MSS in the band 1 518-1 525 MHz.

[Editor’s note WP 4C: Text below is from contribution 4C/240, to be further reviewed]

[Editor's note WP 5D: WP 5D has noted this note and expects the resolution of this issue at WP 4C.]

A4.3.12	Time availability and link margin for mobile earth stations

Recommendation ITU-R M.828 defines the temporal availability for radiocommunication circuits in the mobile‑satellite service (MSS) to provide a basis for interference criteria. The overall availability should be defined in terms of access availability and communications availability. 

In the case of MSS, the calculation should consider the space station availability, the feeder-link and service-link radio paths availability under line of sight conditions (including ionospheric, tropospheric events and multipath fading), and the earth stations availability.  Earth stations may be of different nature leading to different reception conditions such as vehicular, portable and fixed reception.

Terrain elements such as mountains, roadside trees and buildings have a great impact in calculating the propagation effects for the land mobile-satellite service (LMSS). Recommendation ITU-R P.681 provides data and models specifically needed for predicting propagation impairments in LMSS links, which include multipath, blockage and shadowing as well as tropospheric and ionospheric effects.

In maritime mobile-satellite systems the propagation path is subject to particular propagation phenomena due to the environment where the ships evolve.  For instance, the effects of reflections and scattering by the sea surface can be quite severe, in particular where antennas with wide beamwidths are used. In addition, it should be noted that the ship is in motion and that sea conditions are variable.  Recommendation ITU‑R P.680 deals with data and models specifically needed to characterize the sea-space path impairments[footnoteRef:10]. [10:  	The fast variation of the phase of the received signal causes demodulator issues which may significantly degrade the performance of the system (in terms of BER). Unless no phase modulation is performed for the data transmission, equalizers have to be used at the receiver chain to tackle such problems.] 


Aeronautical mobile-satellite communications are subject to particular propagation effects due to the environmental and operational conditions. Recommendation ITU-R P.682 discusses data and models specifically required to characterize the path impairments that include surface reflections[footnoteRef:11], aircraft motion, sea state as well as tropospheric and ionospheric effects. [11:  	Mobile Satellite Communication Networks Ray E. Sheriff, p128-129.] 


Accounting these propagation phenomena is necessary to establish the unavailability of the radio paths (feeder-link and service-link) for a given fade margin. Depending on the performance objective of the communication channel, which is usually given as a bit error rate (BER) associated to a time availability[footnoteRef:12], and depending also on the radio environment (rural, suburban, urban), the fading margin might be significantly high, especially for low elevation angles. The link margin to meet the requirements can be reduced for systems in which several satellites can cover the same geographical area. Nevertheless, it is not the case for the satellite operating in the 1 518‑1 525 MHz band. [12:  	Recommendation ITU-R M.1181 section 2.2 provides examples of performance objectives (i.e. BER) for voice, data, signaling applications.] 


The MSS unavailability should consider the space station unavailability, the feeder-link and service-link radio paths unavailability under line of sight conditions (including ionospheric, tropospheric events and multipath fading), and the earth stations unavailability.  Earth stations may be of different nature leading to different reception conditions such as vehicular, portable and fixed reception. However, it has to be noted that in most cases, the space station availability, the earth-station availability are very close to 100% as MSS requirement primary focus on component availability. Feeder link is also subject to higher availability than the radio path ones because of their critical usage. Consequently, the MSS unavailability can be (roughly) reduced to radio path unavailability.

A4.3.23	Considerations on the link margin for MSS downlink

Since the overall availability of the MSS link, among others, mainly depends on the service-link radio path (see Recommendation ITU-R M.828, recommends 1), the higher the fading margin, the higher the overall availability. 

A possible approach for the calculation of the MSS earth station protection criterion could be to spare a portion of MSS link margin so as to cope with the interference coming from IMT Base Stations in the adjacent band. As the service-link radio path is environment dependent (aeronautical, maritime, land: urban, rural), the determination of this radio-path margin should be carried out in accordance to each identified scenario. Recommendations ITU-R P.680, ITU-R P.681, ITU-R P.682 respectively deal with the main propagation effects related to the land mobile, aeronautical and maritime MSS systems and provide statistics on service-link radio path (expressed as a probability that fading exceeds a target threshold) based on several key MES deployment parameters (e.g. MES antenna elevation angle for high gain antenna). In addition, when different environments should be considered for a single application, the propagation impairments are not unique (e.g. land mobile systems), a methodology to tackle combined phenomena is proposed[footnoteRef:13].  [13:  	See Recommendation ITU-R P.681-8 Section 6 on statistical model for mixed propagation conditions.] 


As a conclusion, based on the information provided by these Recommendations, service-link radio path margins for each environment may be derived and for a given channel BER and time availability degradation, it could be possible to define appropriate protection criteria.

As an example, let’s consider the following Link Budget for a MSS application (satellite-to-Earth) operating within L-Band[footnoteRef:14]: [14: 	Available in licensing.fcc.gov/myibfs/download.do?attachment_key=562016.] 


Figure 1

Link budget for Communication Forward-Link to Class-3 User Terminal 
(200 kHz carrier; spot beam)

[image: ]

The available link margin is set to 2.2 dB. In order to accommodate the fading effects which may occur during the link, this link margin can be used. Moreover, since only geostationary satellites operate within 1 518-1 525 MHz, the diversity cannot be applied in order to improve the time availability of the link. Consequently, any MSS link within this band can cope with fading not exceeding the available margin, i.e. 2.2 dB.

To assess the resulting link availability of the MSS networks, there is a need to collect statistics on fading margins. As there is not any available information for that parameter in any Recommendation (e.g. rural, urban, suburban), a possible solution would be the usage of experimental data available in the literature (research paper). In that sense, an ESA paper[footnoteRef:15] gives further information about the fading margin for open areas (corresponding to rural case) as well as suburban and urban scenarios. As an example, for the open area scenario: [15: 	Sforza, Buonomo: Characterisation of the LMS Propagation Channel at L- and S-bands: Narrowband Experimental Data and Channel Modelling available here.] 


Figure 2

Fade depths for L-Band mobile reception (Open environment)

[image: ]

The curves plotted within this graphic correspond to different levels of time unavailability of the MSS DownLink as a function of the elevation angle on which the MSS Earth station can “see” the satellite.

The more unavailable the MSS link is, the less fading margin the MSS link needs.

When considering elevation angle α=30°, we can observe that:

−	For 1% of time unavailability (i.e. 99% time availability), fading margin is 5.5-6 dB.

−	For 20% of time unavailability (i.e. 80% time availability), fading margin is 1.5 dB.

From that reference and based on the available link margin (i.e. 2.2dB), it is possible to derive the link availability for different scenarios:

Table 1AA4-2 (left) & 1B table A4-3 (right)

MSS link availability for different scenarios (elevation angles & areas)

		Scenario

		Open Area

		Suburban

		Urban



		Elevation angle

		50°

		50°

		50°



		MSS link availability

		99%

		70%

		<70%





		Scenario

		Open Area

		Suburban

		Urban



		Elevation angle

		30°

		60°

		70°



		MSS link availability

		90%

		90%

		90%







Based on these two tables, one could notice that:

−	the higher the elevation angle, the higher time availability;

−	the link availability is degraded in areas subject to shadowing effects due to obstacles (buildings).

A4.3.34	Long-term protection criterion

The consideration of these link margins (associated with link availability) may lead to use a part of them to accommodate with the sources of interference (e.g. coming from IMT Base Stations). This results as a possible degradation of the service performance within the satellite-to-MES link. 

Such performance degradation (expressed in linear) corresponds to the following ratio: 

		.

As an example, the resulting protection criterion is summarized in the following table for different elevation angles & different environments (which may correspond to different areas in the world or/and different GSO satellites):

Table A4-42

Protection criterion of MES for different elevation angles & deployment environments

		Mobile Earth Station deployment environment

		MES[footnoteRef:16] antenna elevation angle [16: 	Mobile Earth Station.] 


		Link availability degradation

		Performance degradation

		Resulting
I/N



		Land (open area) 

		30°

		90%→80%

		0.7 dB

		-7.6 dB



		Land (urban area)

		60°

		90%→80%

		0.7 dB

		-7.6 dB



		Land (suburban area)

		70°

		90%→80%

		0.7 dB

		-7.6 dB







When considering the same elevation angle case (corresponding to the same GSO satellite and close areas), the same link availability cannot be achieved for the different environments, as outlined by the Table 1B. Such observation raises the question of which degradation of availability with 2.2 dB available link margin is affordable, especially in environment with bulky obstacles like urban and suburban areas, e.g. for elevation angle = 50° (corresponding to the North of France) where link availability is equal (suburban) or lower (urban) to 70%. On the contrary, a better availability can be achieved for the open area scenario, 99% and a 1% degradation of this figure (i.e. leading to 98% link availability) would lead to 0.7 dB available margin that could be used to derive the resulting I/N, i.e. I/N = -7.6 dB.

Note that these resulting I/N values are based on the most dominant fading effect and no aggregation of factors for the path loss due to propagation issue (shadowing, fast fading) is assumed. For instance, if land mobile satellite systems are mainly subject to losses due to shadowing, multipath effects are not negligible: Rec. ITU-R P.681-7 suggests that multipath fading is more than 5 dB[footnoteRef:17]. In addition, correlation between (fading) loss in satellite-to-MES and BS-to-MES links (e.g. foliage due to woodland) may likely be observed in many cases. Thus, the interference coming from IMT BS may be subject to the same (power mitigation) effects so that degradation in time availability within the MSS DL would be (in some cases) lower than the expected degradation of the availability. [17: 	Figure 10.] 


Note that the higher elevation angle α, the smaller fading margin, resulting in having lower (more stringent) I/N. At the same time, the discrimination angle of the MES with respect of the horizon will increase, reducing the MES antenna gain in the direction of the interferer station.

A4.3.45	Discussion of apportionment of the allowable error performance degradations

The principle of the apportionment of the interference relies on the fact that different services, having co-primary status and other (e.g. adjacent) share the same geographical area if it relates to ground stations (stations from terrestrial service, e.g. fixed service, mobile service or stations from satellite service, e.g. mobile-satellite service). It is observed that since fixed service and mobile service cannot share the same geographical area, there is no need to apportion the potential interference affecting Mobile Earth Stations (MES) between different services. Thus, 0 dB apportionment is then assumed and the value of protection criterion I/N described in the previous section remains unchanged.

A4.3.56	Proposal

France proposes that WP 4C use the rationale described in the previous section and the provided values of protection criteria for the MSS receivers operating in the band 1 518‑1 525 MHz based on service-link radio margins for different types of MES (e.g. land-mobile, maritime, aeronautical) to update the working document.




Annex 5

Study A

A5.1	Analysis for interference from BS to MES

A5.1.1	Land analysis

The following analysis, probabilistic simulations over a general area of IMT coverage are performed from a limited simulation area covered by a three sector IMT Base Station site. 

The simulations investigate scenarios where IMT is deployed in urban areas and suburban. Clutter of 10 m is used for Suburban case and 20 m in urban cases. Frequency separations of 1 MHz, 3 MHz and 6 MHz are included. The simulations also investigate scenarios for the required OOB emission in order to get a degradation less than 1% and 0.1%.

[Editor’s note WP 4C: WP 4C did not yet reached agreement on the protection criteria need to be addressed before concluding on the study results, in case 4C agreed different values for I/N further simulation will be required.]

The following results for this study are based on protection criteria of I/N = -15.2 and -20 dB.

1 MHz separation analysis

Table A5-1

[Title]

		System

		MES Aantenna gain (dBi)

		Scenario



		

		

		Urban

		Suburban



		

		

		[I/N = -20]

		[I/N = -15.2]

		[I/N = -20]

		[I/N = -15.2]



		MSS 1

		3

		100%

		100%

		100%

		100%



		

		17.5

		100%

		100%

		100%

		97.8%



		MSS 2

		1

		100%

		100%

		100%

		100%



		

		6

		100%

		100%

		100%

		100%



		

		12

		100%

		100%

		100%

		98.5%



		

		32

		99%

		86.7%

		83.7%

		49.6%



		MSS 3

		1

		100%

		100%

		100%

		100%



		

		6

		100%

		100%

		100%

		100%



		

		12

		100%

		100%

		100%

		100%



		

		32

		99.1%

		87.8

		84%

		51.6%







3 MHz separation analysis

Table A5-2

[Title]

		System

		MES Aantenna gain (dBi)

		Scenario



		

		

		Urban

		Suburban



		

		

		[I/N = -20]

		[I/N = -15.2]

		[I/N = -20]

		[I/N = -15.2]



		MSS 1

		3

		45.9%

		22%

		17.3%

		8.6%



		

		17.5

		23.8%

		12.2%

		9.2%

		4.7%



		MSS 2

		1

		70.7%

		33.3%

		26.7%

		13.4%



		

		6

		69.45%

		34.1%

		25.1%

		13.18%



		

		12

		21%

		10.27%

		8%

		3.9%



		

		32

		11.2%

		6.1%

		5.7%

		2.9%



		MSS 3

		1

		72.9%

		35.3%

		26.1

		13.4%



		

		6

		72.47%

		35.24%

		26.29

		13.7%



		

		12

		21.8%

		10.8%

		8.6%

		4.2%



		

		32

		10.5%

		6.1%

		5.5%

		3.1%







6 MHz separation analysis

Table A5-3

[Title]

		System

		Antenna gain (dBi)

		Scenario



		

		

		Urban

		Suburban



		

		

		[I/N = -20]

		[I/N = -15.2]

		[I/N = -20]

		[I/N = -15.2]



		MSS 1

		3

		29.1%

		14.1%

		11.1%

		5.5%



		

		17.5

		16.1%

		7.9%

		6.2%

		3%



		MSS 2

		1

		45.6%

		20.6%

		17.1%

		8.9%



		

		6

		46.26%

		22.4%

		17.7%

		9.17%



		

		12

		13.3%

		6.2%

		4.9%

		2.3%



		

		32

		7.4%

		4.17%

		3.7%

		2.1%



		MSS 3

		1

		47.4%

		21.4%

		17.1%

		8.7%



		

		6

		48.3%

		22.5%

		17.7%

		9.0%



		

		12

		14.1%

		6.7%

		5.6%

		2.28%



		

		32

		7.4%

		4.2%

		3.9%

		2.0%





]



Table A5-4

OOB emission limits in units of dBm/MHz for degradation less than 0.1% of time

		System

		MES Aantenna gain (dBi)

		Less than 0.1% of time



		

		

		Urban

		Suburban



		

		

		[I/N = -20]

		[I/N = -15.2]

		[I/N = -20]

		[I/N = -15.2]



		MSS 1

		3

		-57

		-52

		-54

		-48



		

		17.5

		-62

		-58

		-59

		-54



		MSS 2

		1

		-59

		-54

		-54

		-50



		

		6

		-60

		-55

		-56

		-52



		

		12

		-56

		-52

		-52

		-47



		

		32

		-61

		-56

		-53

		-48



		MSS 3

		1

		-58

		-53

		-55

		-50



		

		6

		-60

		-55

		-57

		-52



		

		12

		-58

		-53

		-54

		-49



		

		32

		-61

		-56

		-56

		-51





Table A5-5

OOB emission limits in units of dBm/MHz for degradation less than 1% of time

		System

		MES Aantenna gain (dBi)

		Less than 0.1% of time



		

		

		Urban

		Suburban



		

		

		[I/N = -20]

		[I/N = -15.2]

		[I/N = -20]

		[I/N = -15.2]



		MSS 1

		3

		-43

		-48

		-49

		-44



		

		17.5

		-54

		-49

		-50

		-45



		MSS 2

		1

		-53

		-48

		-50

		-45



		

		6

		-55

		-50

		-51

		-46



		

		12

		-50

		-46

		-44

		-39



		

		32

		-50

		-45

		-45

		-40



		MSS 3

		1

		-54

		-49

		-50

		-45



		

		6

		-55

		-50

		-42

		-47



		

		12

		-50

		-45

		-44

		-39



		

		32

		-50

		-46

		-45

		-40







A5.2	Summary of Study A

[bookmark: _Toc471372945][bookmark: _Toc471373155]

Study A (Annex 5) is based on a Monte Carlo analysis using fixed MES frequency channel to assess the interference from IMT BS into land MES. It considered the MSS protection criteria of I/N = -15.2 dB and -20 dB. Results presented interference probabilities varying from 2 to 100% for different MSS systems, and frequency separations between the two systems of 1, 3 and 6 MHz, in urban and suburban scenarios. In order to achieve compatibility, it proposes IMT BS out of band emission limits for each scenario, in the range of -62 to -39 dBm/MHz, to achieve less than 1% and 0.1% interference into MSS.

Annex 6

Study B

A6.1	Analysis for interference from BS to MES

[Editor’s note WP 5D: It should be noted that the I/N protection ratio value for MSS has not been determined by the expert group. Sharing studies in this Annex have assumed using various I/N ratio values for MSS receiver, for the purposes of conducting the sharing studies.]

The following results for this study are based on protection criteria of I/N = -6 and -10 dB.

A6.1.1	MCL Results

[bookmark: _Ref458809568]Table A6-1, Table A6-2 and Table A6-3 show the calculated MCL for the different scenarios. For the case of OOB emissions,  is based on the I/N criterion of [–6 dB] and [–10 dB] and is equal to –126.6 dBm and –130.6 dBm accordingly. For the case of MES receiver blocking the values of  are –60 dBm for 1 MHz frequency separation, –52 dBm for 3 MHz frequency separation, –40 dBm for 6 MHz frequency separation.

TABLE A6-1

MCL and separation distances for 1 MHz frequency separation

		Scenario

		MES antenna

		Interference type

		I/N (dB)

		MCL (dB)
(Rural/non-rural)

		Separation distance (m)



		

		

		

		

		

		Rural (4 m clutter)

		Rural (7 m clutter)

		Rural (10 m clutter)

		Suburban

		Urban



		Land

		Low gain,

3 dBi

		Blocking

		N/A

		118

		116

		3 650

		2 010

		1 375

		705

		435



		

		

		Unwanted emissions

		[–6]-6

		118.8

		116.8

		4 000

		2 180

		1 495

		740

		450



		

		

		

		[–10]-10

		122.8

		120.8

		5 000

		3 340

		2 295

		930

		550



		

		High gain,

17.5 dBi

		Blocking

		N/A

		132.5

		130.5

		5 620

		3 210

		2 275

		845

		450



		

		

		Unwanted emissions

		[–6]-6

		133.3

		131.3

		5 000

		3 300

		2 470

		880

		470



		

		

		

		[–10]-10

		137.3

		135.3

		6 100

		4 490

		3 505

		1 200

		550



		Sea

(maritime)

		Low gain,

3 dBi

		Blocking

		N/A

		118

		7 700



		

		

		Unwanted emissions

		[–6]-6

		118.8

		8 500



		

		

		

		[–10]-10

		122.8

		13 200



		

		High gain,

21 dBi

		Blocking

		N/A

		136

		8 000



		

		

		Unwanted emissions

		[–6]-6

		136.8

		8 800-3 700



		

		

		

		[–10]-10

		140.8

		13 600



		Air

(aeronautical)

		Low gain,

3 dBi

		Blocking

		N/A

		118

		7 700



		

		

		Unwanted emissions

		[–6]-6

		118.8

		8 600



		

		

		

		[–10]-10

		122.8

		13 400



		

		High gain,

17.5 dBi

		Blocking

		N/A

		132.5

		10 785



		

		

		Unwanted emissions

		[–6]-6

		133.3

		11 700



		

		

		

		[–10]-10

		137.3

		16 500





[bookmark: _Ref458809573]TABLE A6-2

MCL and separation distances for 3 MHz frequency separation

		Scenario

		MES antenna

		Interference type

		I/N 
(dB)

		MCL (dB)
(Rural/non-rural)

		Separation distance (m)



		

		

		

		

		

		Rural (4m clutter)

		Rural (7m clutter)

		Rural (10m clutter)

		Suburban

		Urban



		Land

		Low gain,

3 dBi

		Blocking

		N/A

		110

		108

		1 550

		865

		610

		450

		280



		

		

		Unwanted emissions

		[–6]-6

		89.6

		87.6

		30

		10

		25

		60

		60



		

		

		

		[–10]-10

		93.6

		91.6

		60

		20

		60

		80

		70



		

		High gain,

17.5 dBi

		Blocking

		N/A

		124.5

		122.5

		2560

		1 605

		1 150

		570

		335



		

		

		Unwanted emissions

		[–6]-6

		104.1

		102.1

		500

		100

		70

		220

		170



		

		

		

		[–10]-10

		108.1

		106.1

		600

		330

		105

		270

		190



		Sea

(maritime)

		Low gain,

3 dBi

		Blocking

		N/A

		110

		3 200



		

		

		Unwanted emissions

		[–6]-6

		89.6

		400



		

		

		

		[–10]-10

		93.6

		600



		

		High gain,

21 dBi

		Blocking

		N/A

		128

		3 400



		

		

		Unwanted emissions

		[–6]-6

		107.6

		500



		

		

		

		[–10]-10

		111.6

		700



		Air

(aeronautical)

		Low gain,

3 dBi

		Blocking

		N/A

		110

		3 175



		

		

		Unwanted emissions

		[–6]-6

		89.6

		400



		

		

		

		[–10]-10

		93.6

		600



		

		High gain,

17.5 dBi

		Blocking

		N/A

		124.5

		4 585



		

		

		Unwanted emissions

		[–6]-6

		104.1

		800



		

		

		

		[–10]-10

		108.1

		1 100





[bookmark: _Ref458809580][bookmark: _Ref462386277]

[bookmark: _Ref516843797]TABLE A6-3

MCL and separation distances for 6 MHz frequency separation

		Scenario

		MES antenna

		Interference type

		I/N 
(dB)

		MCL (dB)
(Rural/non-rural)

		Separation distance (m)



		

		

		

		

		

		Rural (4 m clutter)

		Rural (7 m clutter)

		Rural (10 m clutter)

		Suburban

		Urban



		Land

		Low gain,

3 dBi

		Blocking

		N/A

		101

		99

		700

		310

		50

		220

		110



		

		

		Unwanted emissions

		[–6]-6

		86.6

		84.6

		20

		10

		5

		50

		50



		

		

		

		[–10]-10

		90.6

		88.6

		40

		10

		10

		70

		60



		

		High gain,

17.5 dBi

		Blocking

		N/A

		115.5

		113.5

		1 100

		700

		510

		380

		250



		

		

		Unwanted emissions

		[–6]-6

		101.1

		99.1

		300

		80

		50

		190

		150



		

		

		

		[–10]-10

		105.1

		103.1

		500

		110

		80

		230

		170



		Sea

(maritime)

		Low gain,
3 dBi

		Blocking

		N/A

		101

		1 200



		

		

		Unwanted emissions

		[–6]-6

		86.6

		300



		

		

		

		[–10]-10

		90.6

		500



		

		High gain,
21 dBi

		Blocking

		N/A

		119

		1 300



		

		

		Unwanted emissions

		[–6]-6

		104.6

		400



		

		

		

		[–10]-10

		108.6

		500



		Air

(aeronautical)

		Low gain,
3 dBi

		Blocking

		N/A

		101

		1 300



		

		

		Unwanted emissions

		[–6]-6

		86.6

		300



		

		

		

		[–10]-10

		90.6

		500



		

		High gain,
17.5 dBi

		Blocking

		N/A

		115.5

		2 000



		

		

		Unwanted emissions

		[–6]-6

		101.1

		600



		

		

		

		[–10]-10

		105.1

		800







[bookmark: _Toc471372946]A6.1.2	MCL results for AES on aircraft in flight

This section shows the potential interference from IMT base stations to AESs operated on aircraft in flight. Interference from a rural base station only is considered, with the AES at example altitudes of 1 000 m, 3 000 m and 10 000 m above ground level (a.g.l.).

A summary of MCL requirements for each of three cases: 1 MHz, 3 MHz and 6 MHz frequency separation, is shown in the tables below.

TABLE A6-4

MCL requirements for 1 MHz frequency separation

		AES antenna

		Blocking/Unwanted emissions

		Criterion

		MCL 
(dB)



		Low gain, 3 dBi

		Blocking

		I < -60 dBm

		121.0



		

		Unwanted emissions

		I/N < [-6]-6 dB

		118.8



		

		

		I/N < [-10]-10 dB

		122.8



		High gain, 17.5 dBi

		Blocking

		I < -60 dBm

		135.5



		

		Unwanted emissions

		I/N < [-6]-6 dB

		133.3



		

		

		I/N < [-10]-10 dB

		137.3







TABLE A6-5

MCL requirements for 3 MHz frequency separation

		AES antenna

		Blocking/Unwanted emissions

		Criterion

		MCL 
(dB)



		Low gain, 3 dBi

		Blocking

		I < -52 dBm

		113.0



		

		Unwanted emissions

		I/N < [-6]-6 dB

		89.6



		

		

		I/N < [-10]-10 dB

		93.6



		High gain, 17.5 dBi

		Blocking

		I < -52 dBm

		127.5



		

		Unwanted emissions

		I/N < [-6]-6 dB

		104.1



		

		

		I/N < [-10]-10 dB

		108.1







TABLE A6-6

MCL requirements for 6 MHz frequency separation

		AES antenna

		Blocking/Unwanted emissions

		Criterion

		MCL 
(dB)



		Low gain, 3 dBi

		Blocking

		I < -40 dBm

		101.0



		

		Unwanted emissions

		I/N < [-6]-6 dB

		86.6



		

		

		I/N < [-10]-10 dB

		90.6



		High gain, 17.5 dBi

		Blocking

		I < -40 dBm

		115.5



		

		Unwanted emissions

		I/N < [-6]-6 dB

		101.1



		

		

		I/N < [-10]-10 dB

		105.1







Figure A6-1 shows the coupling loss and the minimum coupling loss for an AES with the high gain antenna. Figure A6-2 shows the coupling loss and minimum coupling loss for an AES with the low gain antenna. The MCL values shown are applicable for the case of 1 MHz frequency separation to represent the worst case frequency separation.

[bookmark: _Ref457078823]FIGURE A6-1

CL and MCL for interference from a rural IMT base station to a high gain 
AES at various altitudes 

[image: ]

[bookmark: _Ref457078830]FIGURE A6-2

CL and MCL for interference from a rural IMT base station to a low gain 
AES at various altitudes

[image: ]

In all cases examined, the coupling loss exceeds the minimum coupling loss and hence interference would be below the criterion. Since the coupling loss exceeds the MCL values in the case of 1 MHz frequency separation, the coupling loss would also exceed the MCL values for 3 MHz and 6 MHz frequency separation.

Among these different scenarios, the MCL worst case corresponds to the High Gain AES antenna for I/N = [–10]-10 dB. It is therefore proposed to study it in this section.

FIGURE A6-3

Variation of current and required isolation loss with distance and altitude

[image: ]

The left side figure exhibits the required isolation loss as well as the current isolation loss for varying altitude and distance (including antenna gain discriminations for aeronautical MES receiver and ground IMT BS interferer) for the worst case I/N = [–10]-10 dB high gain MES antenna. As expected, the current isolation increases with altitude and distance. In addition, the shape of the curves shows that for 1 MHz frequency separation that required isolation loss is lower than current isolation loss (MES, BS) for altitude ≥ 0.8 km if I/N = [–10]-10 dB and for the sake of comparison for altitude ≥ 0.2 km if I/N = [–10]-10 dB for the low gain MES antenna[footnoteRef:18], resulting in no constraint in that case (since the required isolation loss is met). Note that this altitude=0.8km, called hmin is derived for the scenario where IMT BS interferer and Aeronautical Earth Station antennas are facing each other. For the general case where these systems have a discrimination angle in horizontal (azimuthal) plan denoted Δφ (depicted in figure below), the value of hmin is lower. [18:  The rationale for comparing the low and high gain MES antenna in the results of the study is based on the fact that the discrimination due to the antenna gain may facilitate the sharing for a high gain MES antenna depending on the location of the IMT BS with respect to the flying aircraft.] 


FIGURE A6-4

Orientation of aeronautical MES in relation to IMT BS

[image: ]

For example:

FIGURE A6-5

Variation of current and required isolation loss with distance and altitude,
(left) Δφ =40°then hmin=0.7km, (right) Δφ =90° then hmin=0.5 km

[image: ][image: ]

FIGURE A6-6

Variation of current and required isolation loss with distance and altitude,
Δφ =180° then hmin=0.4km (BS and MSS antennas are back-to-back)

[image: ]

Note that this study can be considered as conservative since no shielding loss due to fuselage was assumed. This leads to the conclusion that the probability of interference caused by IMT BS onto aeronautical MES in such case is null with 1 MHz, 3 MHz or 6 MHz frequency separation for an altitude of the aircraft higher than 800 m.

[bookmark: _Toc471372947][bookmark: _Toc472439334]A6.2	Study B1

f

In the following analysis, probabilistic simulations over a general area of IMT coverage are performed from a limited simulation area covered by a three sector IMT Base Station site, which has been simulated for cell radius of 0.5 km, 1 km and 5 km respectively for the different environments. For the land based simulation the IMT base station transmits in all three sectors and the three service hexagons have been populated with MESs that are monitored for interference. The MESs are strictly limited to move within the assigned hexagon such that the model is equivalent to a full network.

The simulations investigate scenarios where IMT is deployed in urban areas and also for the less likely case where it may be deployed in suburban or even rural areas. Normal clutter is used for the three environments. Frequency separations of 1 MHz, 3 MHz and 6 MHz are included. A sensitivity analysis is included to additionally show the impact of I/N = [-10]-10 dB for the MES. Further, an extreme situation where the clutter in a rural area is consistently below the standard 10 m is included, for this, clutter heights of 7 m and 4 m are used. 

Simulations are also performed for the maritime environment with the IMT base stations located on land, the two relevant scenarios are as described in section 5.2.

A6.2.2	Area impact on MES interference

The study results below contain an extension to the MCL, it covers an artificial situation where the MES is always allocated the 1st adjacent channel above the frequency separations (1 MHz, 3 MHz or 6 MHz), but moves randomly around in the area of IMT coverage.

[bookmark: _Toc457071951][bookmark: _Toc457120414][bookmark: _Toc457120529][bookmark: _Toc457120769][bookmark: _Toc457071952][bookmark: _Toc457120415][bookmark: _Toc457120530][bookmark: _Toc457120770]A6.2.2.1	Land based MES

TABLE A6-7

Area analysis results of interference from IMT base station OOBE into a MES at a fixed frequency adjacent to frequency separation, in % interference probability (Land), normal environment, average IMT BS power, P.1546 propagation

		Frequency separation Δf (MHz)

		MES antenna gain (dBi)

		I/N (dB)

		Interference probability (%)



		

		

		

		Rural
(10 m clutter)

		Suburban
(10 m clutter)

		Urban 
(20 m clutter)



		1

		3

		[-6]-6

		0.15

		25.16

		53.98



		

		

		[-10]-10

		0.6

		38.34

		72.34



		

		17.5

		[-6]-6

		0

		16.32

		35.04



		

		

		[-10]-10

		0.08

		24.28

		47.28



		3

		3

		[-6]-6

		0

		0.31

		1.37



		

		

		[-10]-10

		0

		0.63

		4.21



		

		17.5

		[-6]-6

		0

		0.26

		1.31



		

		

		[-10]-10

		0

		0.53

		2.35



		6

		3

		[-6]-6

		0

		0.13

		0.77



		

		

		[-10]-10

		0

		0.39

		1.63



		

		17.5

		[-6]-6

		0

		0.14

		0.85



		

		

		[-10]-10

		0

		0.34

		1.49







TABLE A6-8

Area analysis results of MES susceptibility to blocking from IMT transmitters, MES at a fixed frequency adjacent to frequency separation, in % interference probability (Land), normal environment, average IMT BS power, P.1546 propagation

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(10 m clutter)

		Suburban
(10 m clutter)

		Urban 
(20 m clutter)



		1

		3

		-60

		0.01

		22.90

		49.89



		

		17.5

		

		0.00

		14.79

		32.62



		3

		3

		-52

		0.00

		10.15

		25.04



		

		17.5

		

		0.00

		6.03

		17.28



		6

		3

		-40

		0.0

		3.15

		11.31



		

		17.5

		

		0.0

		1.75

		6.48







TABLE A6-9

Sensitivity analysis of a more extreme rural scenario using lower clutter height and different propagation models for OOBE into MES in % probability (Land)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		Rural
(P.1812, 
4 m clutter)

		Rural
(P.452, 
4 m clutter)

		Rural 
(P.1812,
7 m clutter)

		Rural 
(P.452,
7 m clutter)



		1

		3

		[-6]-6

		22.37

		3.69

		6

		1.14



		

		

		[-10]-10

		38.16

		10.57

		16.3

		4.8



		

		17.5

		[-6]-6

		9.13

		0.82

		1.53

		0.16



		

		

		[-10]-10

		19.3

		3.32

		5.78

		1.16



		3

		3

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		

		17.5

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		6

		3

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		

		17.5

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0







For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2.

TABLE A6-10

Sensitivity analysis of a more extreme rural scenario using lower clutter height and different propagation models for MES susceptibility to blocking from IMT transmitters, in % interference probability (Land)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(P.1812, 
4 m clutter)

		Rural
(P.452, 
4 m clutter)

		Rural 
(P.1812,
7 m clutter)

		Rural 
(P.452,
7 m clutter)



		1

		3

		-60

		19.55

		2.85

		4.65

		1.11



		

		17.5

		

		7.10

		0.56

		1.00

		0.10



		3

		3

		-52

		2.20

		0.08

		0.15

		0.00



		

		17.5

		

		0.31

		0.00

		0.00

		0.00



		6

		3

		-40

		0.00

		0.00

		0.00

		0.00



		

		17.5

		

		0.00

		0.00

		0.00

		0.00







For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

A6.2.2.2	Sea based MES

TABLE A6-11

Area analysis results of interference from the IMT base station OOBE into a MES at a fixed frequency adjacent to frequency separation in % probability (Sea)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		2 sector rural IMT located on the coastline, 100% sea

		1 sector rural IMT pointing to sea 5 km from the coast



		1

		3

		[-6]-6

		1.67

		0



		

		

		[-10]-10

		11.44

		55.1



		

		21

		[-6]-6

		1.75

		0



		

		

		[-10]-10

		6.61

		9.19



		3

		3

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		

		21

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		6

		3

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		

		21

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0







TABLE A6-12

Area analysis results of MSS susceptibility to blocking from transmitters, MES at a fixed frequency adjacent to frequency separation, in % interference probability (Sea)

		Frequency separation Δf (MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		2 sector rural IMT located on the coastline, 100% sea

		1 sector rural IMT pointing to sea 5 km from the coast



		1

		3

		-60

		0.84

		0.00



		

		21

		

		0.91

		0.00



		3

		3

		-52

		0.00

		0.00



		

		21

		

		0.00

		0.00



		6

		3

		-40

		0.00

		0.00



		

		21

		

		0.00

		0.00







A6.2.3	Area and frequency impact on MES interference

In addition to the area analysis above simulations have also been performed to include the effect of the MES using the full frequency band.

In the study results below the impact on the user of MES is investigated, the parameters from above are used and the susceptibility of the MES is established by simulations over the entire IMT service area and over the full frequency range (1 518-1 559 MHz) available to MSS for downlink

Whilst the results for MES Blocking in the following are of course the same as for the 1st adjacent channel above the results are provided for an easier comparison MES Blocking and OOBE interference under the same conditions.

A6.2.3.1	Land based MES

TABLE A6-13

Area and frequency analysis results of interference from the IMT base station OOBE into MSS in % probability (Land), normal environment, P.1546 propagation

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		Rural
(10 m clutter)

		Suburban
(10 m clutter)

		Urban
(20 m clutter)



		1

		3

		[-6]-6

		0.01

		1.19

		2.62



		

		

		[-10]-10

		0.02

		1.87

		3.88



		

		17.5

		[-6]-6

		0

		0.76

		1.82



		

		

		[-10]-10

		0

		1.19

		2.44



		3

		3

		[-6]-6

		0

		0.01

		0.09



		

		

		[-10]-10

		0

		0.05

		0.34



		

		17.5

		[-6]-6

		0

		0.04

		0.19



		

		

		[-10]-10

		0

		0.05

		0.37



		6

		3

		[-6]-6

		0

		0.01

		0.02



		

		

		[-10]-10

		0

		0.02

		0.11



		

		17.5

		[-6]-6

		0

		0.03

		0.1



		

		

		[-10]-10

		0

		0.04

		0.26







TABLE A6-14

Area and frequency analysis results of MES susceptibility to blocking from IMT transmitters, in % interference probability (Land), normal environment, P.1546 propagation

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(10 m clutter)

		Suburban
(10 m clutter)

		Urban
(20 m clutter)



		1

		3

		-60

		0.01

		22.90

		49.89



		

		17.5

		

		0.00

		14.79

		32.62



		3

		3

		-52

		0.00

		10.15

		25.04



		

		17.5

		

		0.00

		6.03

		17.28



		6

		3

		-40

		0.00

		3.15

		11.31



		

		17.5

		

		0.00

		1.75

		6.48







TABLE A6-15

Sensitivity analysis of a more extreme rural scenario using lower clutter height and different propagation models for OOBE into MSS in % probability (Land)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		Rural
(P.1812,
4 m clutter)

		Rural
(P.452,
4 m clutter)

		Rural
(P.1812,
7 m clutter)

		Rural
(P.452,
7 m clutter)



		1

		3

		[-6]-6

		1.04

		0.12

		0.23

		0.06



		

		

		[-10]-10

		1.77

		0.45

		0.75

		0.04



		

		17.5

		[-6]-6

		0.44

		0.04

		0.07

		0.01



		

		

		[-10]-10

		0.89

		0.15

		0.25

		0.1



		3

		3

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		

		17.5

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		6

		3

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0



		

		17.5

		[-6]-6

		0

		0

		0

		0



		

		

		[-10]-10

		0

		0

		0

		0







For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

TABLE A6-16

Sensitivity analysis of a more extreme rural scenario using lower clutter height and different propagation models for MES susceptibility to blocking from IMT transmitters, in % interference probability (Land)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(P.1812,
4 m clutter)

		Rural
(P.452,
4 m clutter)

		Rural
(P.1812,
7 m clutter)

		Rural
(P.452,
7 m clutter)



		1

		3

		-60

		19.55

		2.85

		4.65

		1.11



		

		17.5

		

		7.10

		0.56

		1.00

		0.10



		3

		3

		-52

		2.20

		0.08

		0.15

		0.00



		

		17.5

		

		0.31

		0.00

		0.00

		0.00



		6

		3

		-40

		0.00

		0.00

		0.00

		0.00



		

		17.5

		

		0.00

		0.00

		0.00

		0.00







For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

A6.2.3.2	Sea based MES

TABLE A6-17

Area and frequency analysis results of interference from the IMT base station OOBE into MES, 
in % probability (Sea)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		2 sector rural IMT located on the coastline, 100% sea

		1 sector rural IMT pointing to sea 5 km from the coast



		1

		3

		[-6]-6

		0.09

		0



		

		

		[-10]-10

		0.58

		2.57



		

		21

		[-6]-6

		0.06

		0



		

		

		[-10]-10

		0.21

		0.42



		3

		3

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		

		21

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		6

		3

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0



		

		21

		[-6]-6

		0

		0



		

		

		[-10]-10

		0

		0







TABLE A6-18

Area and frequency analysis results of MSS susceptibility to blocking 
from IMT transmitters in % probability (Sea)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		2 sector rural IMT located on the coastline, 100% sea

		1 sector rural IMT pointing to sea 5 km from the coast



		1

		3

		-60

		0.84

		0.00



		

		21

		

		0.91

		0.00



		3

		3

		-52

		0.00

		0.00



		

		21

		

		0.00

		0.00



		6

		3

		-40

		0.00

		0.00



		

		21

		

		0.00

		0.00







[Editor’s note (WP4C): the implications of using blocking performance not as per the current radio interface for the MSS reflected in ITU-R Recommendation need to be reflected THE PRESENT TERMINALS ARE DESIGNED BASED ON CERTAIN REQUIREMENTS CHANGING THIS ENVIRONMENT MAY LEAD TO MES TERMINAL NOT MEETING ITS PERFORMANCE OBJECTIVE.]

A6.2.4	Area impact on MES interference for the M]ES with enhancedincreased blocking level than GMR-1/GMR-2 standards blocking performance

Below are the results for the expected when using increased blocking level than GMR-1/GMR-2 standardsenhancement of the MES receiver blocking performance, performed under exactly the same conditions as in the simulations above.

TABLE A6-19

Area analysis results of MES susceptibility to blocking from IMT transmitters, in % interference probability (Land), normal environment, P.1546 propagation

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(10 m clutter)

		Suburban
(10 m clutter)

		Urban
(20 m clutter)



		1

		3

		-55

		0

		13.66

		32.71



		

		

		-45

		0

		4.35

		13.47



		

		17.5

		-55

		0

		8.75

		22.4



		

		

		-45

		0

		2.28

		8.45



		3

		3

		-35

		0

		0.58

		3.62



		

		

		-30

		0

		0.24

		1.11



		

		17.5

		-35

		0

		0.5

		2.16



		

		

		-30

		0

		0.2

		1.04



		6

		3

		-30

		0

		0.41

		1.74



		

		

		-25

		0

		0

		0.62



		

		17.5

		-30

		0

		0.36

		1.57



		

		

		-25

		0

		0.13

		0.81







TABLE A6-20

Sensitivity analysis of a more extreme rural scenario using lower clutter height and different propagation models

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		Interference probability (%)



		

		

		

		Rural
(P.1812,
4 m clutter)

		Rural
(P.452,
4 m clutter)

		Rural
(P.1812,
7 m clutter)

		Rural
(P.452,
7 m clutter)



		1

		3

		-55

		5.49

		0.49

		0.86

		0.07



		

		

		-45

		0.01

		0

		0

		0



		

		17.5

		-55

		1.32

		0

		0.04

		0



		

		

		-45

		0

		0

		0

		0



		3

		3

		-35

		0

		0

		0

		0



		

		

		-30

		0

		0

		0

		0



		

		17.5

		-35

		0

		0

		0

		0



		

		

		-30

		0

		0

		0

		0



		6

		3

		-30

		0

		0

		0

		0



		

		

		-25

		0

		0

		0

		0



		

		17.5

		-30

		0

		0

		0

		0



		

		

		-25

		0

		0

		0

		0







For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

TABLE A6-21

Area analysis results of MSS susceptibility to blocking from IMT transmitters in % probability (Sea)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		Blocking level 
(dBm)

		I/N 
(dB)

		Interference probability (%)



		

		

		

		

		2 sector rural IMT located on the coastline, 100% sea

		1 sector rural IMT pointing to sea 5 km from the coast



		1

		3

		-55

		[-6]-6

		0

		0



		

		

		-45

		[-10]-10

		0

		0



		

		21

		-55

		[-6]-6

		0

		0



		

		

		-45

		[-10]-10

		0

		0



		3

		3

		-35

		[-6]-6

		0

		0



		

		

		-30

		[-10]-10

		0

		0



		

		21

		-35

		[-6]-6

		0

		0



		

		

		-30

		[-10]-10

		0

		0



		6

		3

		-30

		[-6]-6

		0

		0



		

		

		-25

		[-10]-10

		0

		0



		

		21

		-30

		[-6]-6

		0

		0



		

		

		-25

		[-10]-10

		0

		0







A6.2.5	Comparison between IMT OOBE and MES blocking (enhanced (CASES WITH INCREASED BLOCKING LEVEL THAN GMR-1/GMR-2 STANDARDS)blocking performance)

A6.2.5.1	Land based MES

In the following are the simulations of the interference probability for future expected MES receiver overload characteristics compared to with the assumed IMT OOBE characteristics in order to see if these are of similar levels. The comparison simulations have been performed for the urban and suburban areas where the interference impact was greatest and is covering both the situation where the MES has use of the full frequency range and for completeness also the impact in the first adjacent channel to the frequency separation.

TABLE A6-22

Comparison of interference experienced by a user in an urban area for enhanced blocking MES performance (cases with increased blocking level than GMR-1/GMR-2 sstandards), normal environment, P.1546 propagation with 20 m clutter

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		2.62

		-45

		13.47



		

		

		[-10]-10

		3.88

		-55

		32.71



		

		17.5

		[-6]-6

		1.82

		-45

		8.45



		

		

		[-10]-10

		2.44

		-55

		22.4



		3

		3

		[-6]-6

		0.09

		-30

		1.11



		

		

		[-10]-10

		0.34

		-35

		3.62



		

		17.5

		[-6]-6

		0.19

		-30

		1.04



		

		

		[-10]-10

		0.37

		-35

		2.16



		6

		3

		[-6]-6

		0.02

		-25

		0.62



		

		

		[-10]-10

		0.11

		-30

		1.74



		

		17.5

		[-6]-6

		0.1

		-25

		0.81



		

		

		[-10]-10

		0.26

		-30

		1.57







TABLE A6-23

Comparison of interference experienced by the operator in the first channel above the frequency separation in an urban area, for enhanced blocking MES performance (cases with increased blocking level than GMR-1/GMR-2 standards), normal environment, P.1546 propagation with 20 m clutter

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		53.98

		-45

		13.47



		

		

		[-10]-10

		72.34

		-55

		32.71



		

		17.5

		[-6]-6

		35.04

		-45

		8.45



		

		

		[-10]-10

		47.28

		-55

		22.4



		3

		3

		[-6]-6

		1.37

		-30

		1.11



		

		

		[-10]-10

		4.21

		-35

		3.62



		

		17.5

		[-6]-6

		1.31

		-30

		1.04



		

		

		[-10]-10

		2.35

		-35

		2.16



		6

		3

		[-6]-6

		0.77

		-25

		0.62



		

		

		[-10]-10

		1.63

		-30

		1.74



		

		17.5

		[-6]-6

		0.85

		-25

		0.81



		

		

		[-10]-10

		1.49

		-30

		1.57







TABLE A6-24

Comparison of interference experienced by a user in a suburban area for enhanced blocking MES performance (cases with increased blocking level than GMR-1/GMR-2 standards)),
normal environment, P.1546 propagation with 10 m clutter

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability
(%)



		1

		3

		[-6]-6

		1.19

		-45

		4.35



		

		

		[-10]-10

		1.87

		-55

		13.66



		

		17.5

		[-6]-6

		0.76

		-45

		2.28



		

		

		[-10]-10

		1.19

		-55

		8.75



		3

		3

		[-6]-6

		0.01

		-30

		0.24



		

		

		[-10]-10

		0.05

		-35

		0.58



		

		17.5

		[-6]-6

		0.04

		-30

		0.2



		

		

		[-10]-10

		0.05

		-35

		0.5



		6

		3

		[-6]-6

		0.01

		-25

		0



		

		

		[-10]-10

		0.02

		-30

		0.41



		

		17.5

		[-6]-6

		0.03

		-25

		0.13



		

		

		[-10]-10

		0.04

		-30

		0.36







TABLE A6-25

Comparison of interference experienced by the operator in the first channel above the frequency separation in a suburban environment

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		25.16

		-45

		4.35



		

		

		[-10]-10

		38.34

		-55

		13.66



		

		17.5

		[-6]-6

		16.32

		-45

		2.28



		

		

		[-10]-10

		24.28

		-55

		8.75



		3

		3

		[-6]-6

		0.31

		-30

		0.24



		

		

		[-10]-10

		0.63

		-35

		0.58



		

		17.5

		[-6]-6

		0.26

		-30

		0.2



		

		

		[-10]-10

		0.53

		-35

		0.5



		6

		3

		[-6]-6

		0.13

		-25

		0



		

		

		[-10]-10

		0.39

		-30

		0.41



		

		17.5

		[-6]-6

		0.14

		-25

		0.13



		

		

		[-10]-10

		0.34

		-30

		0.36





[bookmark: _Toc471372948][bookmark: _Toc472439335]

A6.3	Study B2

A6.3.12.6	Monte -CarloCarlo analysis results

In this section, the adjacent band compatibility between MSS above 1 518 MHz and IMT below 1 518 MHz has been investigated using Monte Carlo simulation to determine the probability of harmful interference from IMT base station into MSS MES.

Two interference mechanisms are considered, the interference from IMT base station OOBE into an MSS MES and the blocking of MES caused by high transmit power from IMT base station for the following cases:

–	Scenarios: Rural, Suburban and Urban

–	MES types: Omni (3 dBi) and directional (17.5 dBi)

–	Interference Criteria (only for IMT OOBE) I/N: [-6]-6 dB and [-10]-10 dB

–	Frequency separation between IMT and MSS: 1 MHz, 3 MHz and 6 MHz

–	Polarisation discrimination was taken into account in all cases.

[bookmark: _Toc447753576]A6.3.22.7	IMT base station OOBE interference into MES simulations

In order to investigate the probability of interference from IMT base station OOBE into MSS MES, simulations have been carried out with the following IMT base station OOBE levels at different frequency separation as shown in Table A6-26 below.

[bookmark: _Ref457071642]TABLE A6-26

IMT base station OOBE e.i.r.p. limits

		Frequency Separation

		1 MHz

		3 MHz

		6 MHz



		Rural

		–0.8 dBm/MHz

		–30 dBm/MHz

		–33 dBm/MHz



		Suburban/Urban

		–2.8 dBm/MHz

		–32 dBm/MHz

		–35 dBm/MHz







For all the OOBE interference simulations, the IMT base station was set to operate at frequencies below 1518 MHz while the MSS MES was operating at 1518.1 MHz.

The IMT OOBE interference into MSS simulation has been performed for rural (with clutter height of 4 m and 7 m), suburban and urban IMT base station deployments for two MSS MES types with an Omni antenna gain of 3 dBi and directional antenna of 17.5 dBi, with the interference criteria set to I/N of [-6]-6 dB and [-10]-10 dB.

A2.76.3.2.1	Propagation models

The simulations were carried out using the following propagation models:

–	Rural scenarios: ITU-R P.1812 with both 4 m and 7 m clutter heights[footnoteRef:19] [19: 	For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2] 


–	Suburban and Urban scenarios: ITU-R P.1546-5

All the Monte Carlo simulations were run using SEAMCAT. SEAMCAT does not implement Recommendation ITU-R P.1812 propagation model and only implements Recommendation ITU-R P.1546-4.

Therefore, it was necessary to develop and implement an appropriate and valid propagation models based on Recommendation ITU-R P.1812 and ITU-R P.1546-5 for use in the Monte Carlo simulations for the three scenarios.

In SEAMCAT the propagation models are implemented as plugins, and therefore it is possible to include a new propagation model and to add it to the list of existing pre-defined models. SEAMCAT propagation plugins of ITU-R P.1812 for the rural scenario and ITU-R P.1546-5 for suburban and urban scenarios were developed and implemented as a lookup table of distance gains propagation loss. The data for the lookup table were generated from ITU-R P.1812 and ITU-R P.1546-5 propagation models using the Visualyse simulation tool.

A2.76.3.2.2	Simulation configuration

The following study uses SEAMCAT (version 5.0.1 rev3543) where the F.1336-4 antenna used is not fully in accordance with Section 3.1.1 due to its implementation in this software. The peak sidelobe antenna pattern is used for IMT base station. The simulation configuration was set up with seven IMT 3-sector base stations for each of the three deployment scenarios of rural, suburban and urban. The average IMT base station power was used. In each case, a simulation radius was determined and the MES was randomly placed around in the coverage area corresponding to the simulation radius. Simulation radius is set higher than inter-site distance (ISD) in accordance to macro cell parameters in Section 3.1.1 and circular interference area is used (though deployment of the IMT network is based according to Report ITU-R M.2292). All these would lead to the increased interference probability compared to the assumptions in the report.

A2.76.3.2.3	SEAMCAT results of IMT Base station OOBE interference

The SEAMCAT simulation results of the probability of interference from IMT base station into MES at frequency separation of 1 MHz, 3 MHz and 6 MHz are shown in Table A6-27, Table A6-28 and Table A6-29 respectively.

[bookmark: _Ref457071660]TABLE A6-27

Probability of interference (%) – Frequency Separation: 1 MHz

		MES Type

		I/N

		Scenario



		

		

		Urban

		Suburban

		Rural
(4m clutter)

		Rural
(7m clutter)



		Omni (3 dBi)

		[-10 dB]-10 dB

		100

		100

		100

		100



		

		[-6 dB]-6 dB

		100

		100

		100

		50



		Directional (17.5 dBi)

		[-10 dB]-10 dB

		99

		95

		100

		49.9



		

		[-6 dB]-6 dB

		74

		52

		81

		21.4





[bookmark: _Ref457071666][bookmark: _Ref467233220]

TABLE A6-28

Probability of interference (%) – Frequency Separation: 3 MHz

		MES Type

		I/N

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		[-10 dB]-10 dB

		10.4

		4.9

		0.3

		0



		

		[-6 dB]-6 dB

		6

		1.2

		0.01

		0



		Directional (17.5 dBi)

		[-10 dB]-10 dB

		5.7

		1.7

		0.11

		0



		

		[-6 dB]-6 dB

		2.4

		0.15

		0

		0





[bookmark: _Ref457071672][bookmark: _Ref467233232]TABLE A6-29

Probability of interference (%) – Frequency Separation: 6 MHz

		MES Type

		I/N

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		[-10 dB]-10 dB

		7.2

		2.9

		0.01

		0



		

		[-6 dB]-6 dB

		3.6

		0.5

		0

		0



		Directional (17.5 dBi)

		[-10 dB]-10 dB

		3.2

		0.32

		0

		0



		

		[-6 dB]-6 dB

		0.4

		0

		0

		0







Table A6-30 shows the impact on MES channels with a greater offset from the edge of the band when the IMT operates for the example case where the IMT upper band edge is 1 515 MHz. The MES receiver frequency is increased by 1 MHz and 2 MHz (i.e. carrier frequency at 1 519.1 MHz and 1 520.1 MHz. Only the urban and suburban cases are examined.

[bookmark: _Ref458809701]TABLE A6-30

Probability of interference (%) – IMT upper band edge 1515 MHz, MSS channel 1519.1 MHz and 1520.1 MHz

		MES Type

		I/N

		MES @ 1 519.1 MHz

		MES @ 1 520.1 MHz



		

		

		Urban

		Suburban

		Urban

		Suburban



		Omni (3 dBi)

		[-10 dB]-10 dB

		3.9

		1.3

		3.2

		1.02



		

		[-6 dB]-6 dB

		2.3

		0.4

		1.9

		0.2



		Directional (17.5 dBi)

		[-10 dB]-10 dB

		2.3

		0.84

		2.0

		0.7



		

		[-6 dB]-6 dB

		1.3

		0.21

		1.2

		0.2





[bookmark: _Toc447753577]A2.86.3.3	MES blocking

In order to investigate the probability of MES blocking caused by high transmit power from IMT base stations in the adjacent band, simulations have been carried out with the following baseline MES blocking performances at different frequency separations as shown in Table A6-31 below.

[bookmark: _Ref457071700]TABLE A6-31

Baseline MES blocking performance

		Frequency Separation

		1 MHz

		3 MHz 

		6 MHz



		MES Receiver blocking 

		–60 dBm

		–52 dBm

		–40 dBm







For all the blocking simulations, the IMT base station was set to operate at frequencies below 1 518 MHz while the MSS MES was operating at 1 518.1 MHz.

The MES blocking simulation has been performed for rural (with clutter height of 4 m and 7 m), suburban and urban IMT base station deployments for two MSS MES types with an Omni antenna gain of 3 dBi and directional antenna of 17.5 dBi. 

A2.86.3.3.1	SEAMCAT simulation results of MES blocking

The SEAMCAT simulation results of the probability of MES blocking from high power IMT base stations into MES at frequency separation of 1 MHz, 3 MHz and 6 MHz are shown in Table A6-32, Table A6-33 and Table A6-34 respectively. The IMT base station power was set to average power and not maximum transmit power. For frequency separations of 1 MHz and 3 MHz, in Table A6-32 and Table A6-33 respectively, the IMT base station carrier bandwidth was 5 MHz while for frequency separations of 6 MHz, the IMT base station carrier was 10 MHz.

[bookmark: _Ref462307235]TABLE A6-32

Probability of interference (%) – IMT upper band edge at 1 517 MHz

		MES Type

		MES blocking Level 
(dBm)

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		-60

		76.3

		63.1

		89.6

		29.3



		Directional (17.5 dBi)

		

		56.3

		39.3

		43.1

		15.3





[bookmark: _Ref457071717]

TABLE 33

Probability of interference (%) – IMT upper band edge at 1 515 MHz

		MES Type

		MES blocking Level
 (dBm)

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		-52

		46

		25.8

		16.3

		5.3



		Directional (17.5 dBi)

		

		32.3

		17.1

		9.1

		3





[bookmark: _Ref457071724]

TABLE A6-34

Probability of interference (%) – IMT upper band edge at 1512 MHz

		MES Type

		MES blocking Level 
(dBm)

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		-40

		21.2

		9.5

		3

		0.5



		Directional (17.5 dBi)

		

		15.5

		6.1

		1.4

		0.3







Table A6-35 below shows the SEAMCAT simulation results of the probability of interference from IMT base station into an improved MES receiver (with increased blocking level than GMR-1/GMR-2 standards) at frequency separation of 6 MHz.

[bookmark: _Ref459204626]TABLE A6-35

Probability of blocking interference (%) against improved MSS blocking levels (cases with increased blocking level than GMR-1/GMR-2 standards)

		MES Type

		MES blocking Level 
(dBm)

		Scenario



		

		

		Urban

		Suburban

		Rural
(4 m clutter)

		Rural
(7 m clutter)



		Omni (3 dBi)

		-30

		8

		3

		0.1

		0



		Directional (17.5 dBi)

		

		4

		1.2

		0.1

		0



		Omni (3 dBi)

		-25

		3.4

		0.4

		0

		0



		Directional (17.5 dBi)

		

		2.2

		0.7

		0

		0





[bookmark: _Toc471372949][bookmark: _Toc472439336]

A6.4	Study B3

A2.96.4.1	Land mobile satellite scenarios

A6.4.12.9.1	Considerations on assumptions for the analysis

Parameters required to derive the results of the current study are provided in Section 3 of this report. Regarding:

–	The propagation model for the rural case: the agreed assumption for the rural case was to perform Recommendation ITU-R P.1812-4 with 50% percentage of time and location with 7 m clutter height at 100 m from the receiver. However, one could notice that the implementation of the clutter losses does not account the location of the clutter within the path making a conflict with the specific path that has been defined (no clutter except at 100 m from Rx). Other solutions are investigated, as discussed in Annex 2;

–	The derivation of the probability of interference: the following analysis derives this metric by calculating the surface of the area (within an IMT cell with 3 hexagonal sectors) on which the protection criterion for the MSS (that can be I/N or blocking threshold) is not met over the IMT cell. Since the separation distance of a MES with respect of the IMT BS is dependent of the location of the MSS Receivers (discrimination angle of Rx/Tx with respect of the Tx/Rx position), a fine sampling of the location of the MES (1° azimuth, 5 m distance (MES Rx, IMT BS)) is performed to estimate the surface of the exclusion zone. In that sense, the probability of interference is obtained by generating random positions of MES within the IMT cell.

A6.4.12.9.2	Statistical analysis with random MES location and fixed frequency 

This section provides results of compatibility between MSS and IMT for MES at a fixed frequency adjacent to frequency separation, in terms of probability of interference (Land) for different scenarios (i.e. high/low gain antenna MES, blocking threshold and/or I/N, frequency separation, rural/urban).

[bookmark: _Ref457071424]TABLE A6-36

Rural case (P.1812-4 with 7 m path profile)

		Frequency separation Δf
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		4.50%

		-63

		5.40%



		

		

		[-10]-10

		5.90%

		-60

		4.10%



		

		17.5

		[-6]-6

		3.10%

		-63

		3.50%



		

		

		[-10]-10

		3.90%

		-60

		3.00%



		3

		3

		[-6]-6

		0.30%

		-53

		2.40%



		

		

		[-10]-10

		0.80%

		-52

		2.20%



		

		17.5

		[-6]-6

		0.20%

		-53

		1.90%



		

		

		[-10]-10

		0.30%

		-52

		1.80%



		6

		3

		[-6]-6

		0.00%

		-53

		2.40%



		

		

		[-10]-10

		0.40%

		-40

		1.40%



		

		17.5

		[-6]-6

		0.10%

		-53

		1.90%



		

		

		[-10]-10

		0.20%

		-40

		1.00%





[bookmark: _Ref457071442]

For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

TABLE A6-37

Rural case (P.452-16 with 7 m clutter losses)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		7.10%

		-63

		11%



		

		

		[-10]-10

		15.90%

		-60

		6.10%



		

		17.5

		[-6]-6

		4.60%

		-63

		6.90%



		

		

		[-10]-10

		9.60%

		-60

		3.90%



		3

		3

		[-6]-6

		0.30%

		-53

		1.70%



		

		

		[-10]-10

		0.30%

		-52

		1.40%



		

		17.5

		[-6]-6

		0.10%

		-53

		1.00%



		

		

		[-10]-10

		0.20%

		-52

		0.90%



		6

		3

		[-6]-6

		0.20%

		-53

		1.70%



		

		

		[-10]-10

		0.30%

		-40

		0.30%



		

		17.5

		[-6]-6

		0.10%

		-53

		0.40%



		

		

		[-10]-10

		0.10%

		-40

		0.40%





[bookmark: _Ref457071450]

TABLE A6-38

Urban case (P.1546-5 with clutter height=20m)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		68.50%

		-63

		82.10%



		

		

		[-10]-10

		95.60%

		-60

		63.90%



		

		17.5

		[-6]-6

		49.60%

		-63

		59.00%



		

		

		[-10]-10

		67.20%

		-60

		46.20%



		3

		3

		[-6]-6

		1.60%

		-53

		35.70%



		

		

		[-10]-10

		4.60%

		-52

		32.80%



		

		17.5

		[-6]-6

		2.20%

		-53

		26.00%



		

		

		[-10]-10

		3.40%

		-52

		23.80%



		6

		3

		[-6]-6

		1.00%

		-53

		35.70%



		

		

		[-10]-10

		1.60%

		-40

		15.00%



		

		17.5

		[-6]-6

		1.50%

		-53

		26.00%



		

		

		[-10]-10

		2.40%

		-40

		7.70%







A6.4.12.9.2	Statistical analysis with random MES location and random frequency

This section provides results of compatibility between MSS and IMT for MES at a frequency within the full frequency band available to MES (1 518-1 559 MHz), in terms of probability of interference (Land) for different scenarios (i.e. high/low gain antenna MES, blocking threshold and/or I/N, frequency separation, rural/urban). The rationale not to only address the extension MSS frequency band 1 518-1 525 MHz (which is the one considered for the compatibility study with potential IMT systems operating in frequency band 1 492-1 518 MHz) is based on the fact that any satellite that enables MSS operation within the frequency band 1 518-1 525 MHz will also operate over frequency band 1 525-1 559 MHz, as with any current MSS satellites in orbit over this range.

[bookmark: _Ref457071458]TABLE A6-39

Rural case (P.1812-4 with 7 m path profile)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		0.20%

		-63

		2.50%



		

		

		[-10]-10

		0.40%

		-60

		4.10%



		

		17.5

		[-6]-6

		0.20%

		-63

		2.00%



		

		

		[-10]-10

		0.30%

		-60

		3.00%



		3

		3

		[-6]-6

		0.00%

		-53

		2.30%



		

		

		[-10]-10

		0.10%

		-52

		2.20%



		

		17.5

		[-6]-6

		0.00%

		-53

		1.80%



		

		

		[-10]-10

		0.10%

		-52

		1.80%



		6

		3

		[-6]-6

		0.00%

		-53

		2.10%



		

		

		[-10]-10

		0.10%

		-40

		1.40%



		

		17.5

		[-6]-6

		0.00%

		-53

		1.70%



		

		

		[-10]-10

		0.10%

		-40

		1.00%





[bookmark: _Ref457071484]

For more information on applicability of the Recommendation ITU-R P.1812-4 see Annex 2

TABLE A6-40

Rural case (P.452-16 with 7 m clutter losses)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability 
(%)



		1

		3

		[-6]-6

		0.40%

		-63

		2.20%



		

		

		[-10]-10

		0.90%

		-60

		6.10%



		

		17.5

		[-6]-6

		0.20%

		-63

		1.30%



		

		

		[-10]-10

		0.50%

		-60

		3.90%



		3

		3

		[-6]-6

		0.10%

		-53

		1.60%



		

		

		[-10]-10

		0.10%

		-52

		1.40%



		

		17.5

		[-6]-6

		0.00%

		-53

		1.00%



		

		

		[-10]-10

		0.00%

		-52

		0.90%



		6

		3

		[-6]-6

		0.00%

		-53

		1.50%



		

		

		[-10]-10

		0.10%

		-40

		0.30%



		

		17.5

		[-6]-6

		0.00%

		-53

		0.90%



		

		

		[-10]-10

		0.00%

		-40

		0.40%







TABLE A6-41

Urban case (P.1546-5 with clutter height=20m)

		Frequency separation Δf 
(MHz)

		MES antenna gain 
(dBi)

		I/N 
(dB)

		OOBE interference probability 
(%)

		Blocking level 
(dBm)

		Blocking interference probability
(%)



		1

		3

		[-6]-6

		3.70%

		-63

		38.00%



		

		

		[-10]-10

		5.50%

		-60

		63.90%



		

		17.5

		[-6]-6

		2.80%

		-63

		27.60%



		

		

		[-10]-10

		4.00%

		-60

		46.20%



		3

		3

		[-6]-6

		0.40%

		-53

		34.00%



		

		

		[-10]-10

		0.80%

		-52

		32.80%



		

		17.5

		[-6]-6

		0.30%

		-53

		24.70%



		

		

		[-10]-10

		0.70%

		-52

		23.80%



		6

		3

		[-6]-6

		0.30%

		-53

		31.30%



		

		

		[-10]-10

		0.50%

		-40

		15.00%



		

		17.5

		[-6]-6

		0.20%

		-53

		22.80%



		

		

		[-10]-10

		0.40%

		-40

		7.70%







A6.5	Summary of Study B

[Editor’s note WP 5D: This information has been added at the 30th meeting of WP 5D and has not yet been discussed. Discussions will continue at the next meetings of WP 5D.]

[Editor’s note WP 4C: there may be a need to clarify the high, reduced and some in the text below by the results values output from the study.]

[Editor’s note WP 4C: the summary of the blocking studies will be further reviewed after the discussion about the blocking of MSS receiver finalized.]

The analysis has established the technical characteristics of the IMT and the MSS systems and determined the relevant scenarios to assess potential interference from IMT systems to MSS systems at 1 518 MHz.

Three different frequency separations between IMT and MSS were examined: 1 MHz, 3 MHz and 6 MHz. The analysis has, from the characteristics and parameters, developed an MCL analysis with the resulting required separation distances for the 3 different frequency separations. Interference due to out-of-band emissions from IMT base stations into the first MES channel above the frequency separation and due to blocking of the MES were considered separately. It is noted that the IMT block ends at 1 517 MHz in this study.

Furthermore, the analysis contains results from a number of Monte Carlo simulations of the impact on a user of a MES terminal in an area with IMT coverage for the 3 different frequency separations.

The results of the simulations show that there will be somea degree of interference irrespective of the selected frequency separation.

With the assumed values for IMT e.i.r.p. and OOBE and current values of MES receiver blocking, the interference at 1 MHz frequency separation is high from both IMT OOBE and MES receiver blocking. However, at frequency separations of 3 MHz and 6 MHz the interference from IMT OOBE is reduced but the interference due to receiver blocking remains high for current MESs. 

The analysis also examines the impact of a number of methods for mitigation of interference including a reduction in the IMT OOBE and a future expectation for the MES receiver blocking characteristics. When the future expectations for MES receiver blocking is also taking into consideration, the interference is reduced to similar levels as for IMT OOBE interference (for frequency separations of 3 MHz and 6 MHz).

There may be a need to provide protection for MES at seaports and airports, and hence there may be a need to apply other mitigation techniques to IMT BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1 492-1 518 MHz frequency band to avoid harmful interference to MESs.

Based on the final results of this compatibility studies, this study concludes that: 

–	The minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTEIMT) operating below 1 518 MHz [shall] be −30 dBm above 1 520 MHz[footnoteRef:20]; [20: 	When the MES operates above 1 520 MHz.] 


–	The base station unwanted emission limits e.i.r.p. for a broadband signal interferer (IMTLTE) operating below 1 518 MHz [shall ]be −30 dBm/MHz above 1 520 MHz. This figure is 10 dB more stringent than ECC Decision (13)03 due to a different service in the adjacent band.

–	The maximum in-block e.i.r.p. for base stations operating in 1 512-1 517 MHz [shall ]be 58 dBm per cell[footnoteRef:21]. [21: 	In a multi-sector site, the value per ‘cell’ corresponds to the value for one of the sectors.] 


It is noted that the IMT block ends at 1517 MHz.]




Annex 7

Study C

The following results for this study are based on protection criteria of I/N = -6 and -10 dB.

[Source: Document 5D/869 (Etisalat)]

[Editor’s note WP 5D: It should be noted that the I/N protection ratio value for MSS has not been determined by the expert group. Sharing study in this Annex has assumed using various I/N ratio values for MSS receiver, for the purposes of conducting the sharing studies.]

[Editor’s note WP 5D: Clarification needed on parameters used in developing the studies below]

[Editor’s note WP 4C: Clarification needed on parameters, assumptions and methodology used in developing the studies below.]

A7.1	Analysis for interference from UE to MES

Technical characteristics of IMT user terminal (UE) are provided in Table A7-1.

Table A7-1

IMT terminal characteristics

		Parameter

		Unit

		Values 



		Downlink frequency

		MHz

		1492-1518



		Cell Bandwidth

		MHz

		10



		Deployment

		-

		Macro (urban, suburban) 



		Average base station activity

		

		50%



		Maximum transmitter power

		dBm

		23



		Average user terminal output power

		dBm

		2 dBm for rural, –9 dBm for urban and suburban 



		Maximum antenna gain

		dBi

		-3



		Body loss

		dB

		4



		Antenna height

		m

		1.5



		Polarization

		dB

		Linear



		Antenna pattern

		-

		Recommendation ITU-R F.1336-4 OMNI



		Macro cell radius

		km

		5 km in rural, 1 km (suburban), 0.5 km (urban)



		User terminal density in active mode

		

		3/5 MHz/km2 for urban

2.16/5 MHz/km2 for suburban 







A7.1.1	Land analysis

Interference probabilities from the IMT UEs OOBE into MSS (Land) are provided in this section:

OOBE of -20 dBm/MHz case:

table A7-1

[Title]

		System

		MES aAntenna gain (dBi)

		Scenario



		

		

		Urban

		Suburban



		

		

		[I/N = -6]

		[I/N = -10]

		[I/N = -6]

		[I/N = -10]



		MSS 1

		3

		0.088

		0.12

		0.024

		0.038



		

		17.5

		0.048

		0.056

		0.026

		0.032



		MSS 2

		1

		0.09

		0.126

		0.036

		0.042



		

		6

		0.096

		0.118

		0.042

		0.062



		

		12

		0.08

		0.09

		0.018

		0.032



		MSS 3

		1

		0.076

		0.1

		0.03

		0.038



		

		6

		0.076

		0.104

		0.032

		0.048



		

		12

		0.06

		0.082

		0.018

		0.024







The following figures show different CDF for the case of MSS 2 which appears to be the worst case among the 3 MSS terminals evaluated:

FIGURE A7-1

CDF graph of Urban MSS2 -20 dBM/MHz OOBE case

[image: ]

OOBE of -30 dBm/MHz case:

table A7-2

[Title]

		System

		MES Aantenna gain (dBi)

		Scenario



		

		

		Urban

		Suburban



		

		

		[I/N = -6]

		[I/N = -10]

		[I/N  = -6]

		[I/N = -10]



		MSS 1

		3

		0.03

		0.036

		0.014

		0.018



		

		17.5

		0.034

		0.054

		0.018

		0.022



		MSS 2

		1

		0.038

		0.06

		0.016

		0.022



		

		6

		0.042

		0.052

		0.022

		0.028



		

		12

		0.036

		0.046

		0.01

		0.016



		MSS 3

		1

		0.032

		0.044

		0.01

		0.016



		

		6

		0.034

		0.042

		0.018

		0.022



		

		12

		0.028

		0.038

		0.01

		0.01







FIGURE A7-2

CDF graph of Urban MSS2 -30 dBM/MHz OOBE case

[image: ]

Evaluation of MES Blockage probability within 1 518-1 525 MHz: 

table A7-3

[Title]

		System

		Antenna Gain

		Urban

		Suburban



		MSS 1
(-43 dBm, 200 K reference bandwidth)

		3

		0

		0



		

		17.5

		0

		0



		MSS 2
(-70 dBm, 31.25 K reference bandwidth)

		1

		0.002

		0



		

		6

		0.004

		0



		

		12

		0.006

		0.002



		MSS 3
(-70 dBm, 156.25 K reference bandwidth)

		1

		0.014

		0.004



		

		6

		0.008

		0.002



		

		12

		0.01

		0.004







FIGURE A7-3

CDF graph of blocking

[image: ]

[Source: Document 5D/642 (Djibouti, UAE, Kuwait)]

[Editor’s note WP 5D: It should be noted that the I/N protection ratio value for MSS has not been determined by the expert group.  Sharing study in this Annex has assumed using various I/N ratio values for MSS receiver, for the purposes of conducting the sharing studies.]

[Editor’s note WP 5D: Information should be checked with above study in this Annex whether the studies reflect the same result based on same parameters and assumptions.]

[Editor’s note WP 5D: clarification may be needed on the usage of sign ‘>’.]

[Editor’s note WP 5D: review the usage of propagation model P.1812 in this study based on the outcome on Annex 2]

A7.4.1.12	Impact of IMT terminal unwanted emission on MES receiver in land environment;

The study results below contain an extension to the MCL. It covers an artificial situation where the MES is always allocated the 1st adjacent channel above the frequency separations (1 MHz, 3 MHz or 6 MHz), but moves randomly around in the area of IMT coverage.

A7.2.9.41.3	Land based MES

TABLE A7-442

Area and frequency analysis results of interference from the IMT UEs OOBE into MSS in % probability (Land), normal environment

		Adjacent emission level above 1 520 MHz

		MES antenna gain (dBi)

		I/N (dB)

		Non-Interference probability (%)



		

		

		

		[Rural]

		Suburban
(P.1546 model)

		Urban
(P.1546 model)



		-10 dBm/MHz

		3

		[-6]-6

		100

		98.2

		93.5



		

		

		[-10]-10

		100

		96.8

		88.6



		

		17.5

		[-6]-6

		100

		>98.2

		>93.5



		

		

		[-10]-10

		100

		>96.8

		>88.6



		-20 dBm/MHz

		3

		[-6]-6

		100

		99.5

		98



		

		

		[-10]-10

		100

		99.1

		96.5



		

		17.5

		[-6]-6

		100

		>99.5

		>98



		

		

		[-10]-10

		100

		>99.1

		>96.5



		-30 dBm/MHz

		3

		[-6]-6

		100

		100

		99.1



		

		

		[-10]-10

		100

		99.9

		98.6



		

		17.5

		[-6]-6

		100

		100

		>99.1



		

		

		[-10]-10

		100

		>99.9

		>98.6







A7.2	Summary of Study C

[Editor’s note WP 5D: This information has been added at the 30th meeting of WP 5D and has not yet been discussed. Discussions will continue at the next meetings of WP 5D.]

[Interference probabilities from the IMT UEs OOBE into MSS (Land) are provided in this study.

Three MSS systems are considered as victim, where MSS 2 was found to be the worst case among the 3 MSS terminals evaluated. Two OOBE values were considered for the analysis assuming I/N protect criterion ratio of -6 /-10 dB.

For MSS 2 (OOBE of -20 dBm/MHz) case:

	Interference probabilities which exceed I/N protect criterion ratio of (-6 /-10 dB) is less than (0.096/0.126) in urban scenario and less than (0.042/0.062) in suburban scenario.

For MSS 2 (OOBE of -30dBm/MHz) case:

	Interference probabilities which exceed I/N protect criterion ratio (-6 /-10 dB) is less than (0.042/0.052) in urban scenario and less than (0.022/0.028) in suburban scenario.

For the evaluation of MES Blockage probability within 1 518-1 525 MHz:

	Interference probabilities which exceed the MSS 2 tolerable blockage level of -70 dBm is less than 0.006 in urban scenario and less than 0.002 in suburban scenario.]




Annex 98

Study D

[Source: Document 5D/961 (Inmarsat)]

A8.1	Protection of MSS terminal receivers from overload/blocking from IMT BS

[Editor's note WP 5D: Concerns raised about e.i.r.p. limits and blocking for single and multiple channels in this Annex. Resolution 223 calls to ensure the continued operations of MSS, therefore phase 2 terminals may not be considered in this Report. Need further considerations at the next meeting.]

MSS terminals are designed to receive relatively weak signals from geostationary satellites ~36 000 km above earth, while in motion.  As such, they have to be extremely sensitive in order to receive such a weak signal. High power IMT base stations deployed geographically much closer to these terminals in adjacent spectrum can cause an overload/blocking in the MSS terminal receivers, blocking the terminals from being able to connect to the satellite network. 

The susceptibility of the terminals to overload interference varies across different devices (see different blocking performances in section 3). While next generation devices will be designed to better withstand this interference, in order to provide continued operation of currently deployed MSS terminals, regulators can implement IMT in a way that ensures co-existence between IMT and current MSS services.

This could be accomplished by adopting a phased approach, with phase 1 dealing with measures to ensure continued operation of currently deployed terminals while phase 2 would involve more relaxed measures to ensure compatibility with next generation terminals which are expected to have enhanced increased blocking level than current terminals standardsesilience performance.

A8.1.1	Land MESs

Current MSS land terminals were designed in compliance to the standards that were applicable at the time they were deployed for operation; examples of these standards are ETSI standards TS 101 376-5-5 (which defines blocking requirements as -70 dBm) and TS 101 377-5-5 (which defines blocking requirement as -43 dBm). In these standards, the blocking test signal is defined as a CW signal. 

A8.1.1.1	Derivation of IMT BS maximum e.i.r.p. limits required to protect current and next generation land MESs

To protect MESs operating in the same area as the IMT deployment, the protection against MES receiver overload/blocking caused by IMT BS could be achieved by limiting the maximum IMT BS e.i.r.p.

In order to ensure continued operation of currently deployed MSS terminals operating in the adjacent band as well as next generation terminals, it is necessary to derive the maximum BS e.i.r.p. limits at different frequency offsets that would be required to protect MESs from blocking interference.

In order to determine the maximum BS e.i.r.p. required to protect current MESs in the field and next generation terminals, it is necessary to consider the following:

–	IMT BS deployment scenario (Rural, suburban, Urban)

–	The deployment scenario that results in the highest blocking signal at the MES

–	MESs blocking performance at frequency offsets of 0, 1, 3, 6, 8, 11 and 16 MHz from 1 518 MHz.

A8.1.1.2	IMT Deployment Scenarios

Generally, three deployment scenarios can be considered, and these are listed below with their relevant parameters in Table 8A-1:

Table A8-1

IMT BS deployment scenarios and their associated technical and deployment parameters

		Deployment scenario

		IMT BS Max e.i.r.p. 
(dBm)

		Antenna height
(m)

		Antenna down tilt 
(deg)



		Rural

		61

		30

		3



		Suburban

		59

		30

		6



		Urban

		59

		25

		10







Taking into account the parameters from the above deployment scenarios (Rural, Suburban and Urban), propagation losses associated with each of these deployment scenarios and representative MES characteristics, the maximum blocking interference level that can be received at the MES from IMT BSs can be calculated for each deployment scenario as shown in the Table- A8-2 below. 

Table A8-2

IMT BS deployment scenarios and the maximum receiver signal level at the MES

		Deployment scenario

		Max interfering signal received at MES antenna connector 
(dBm)

		Distance at which the max interfering signal is received at the MES 
(m)



		Rural

		-21.5

		40



		Suburban

		-11.0

		40



		Urban

		-9.5

		40







From the above, Table A8-2, the worst case with respect to blocking interference is urban deployment scenario which results in a received blocking interference level of -9.5 dBm.

A8.1.1.3	Measured blocking performance of current and next generation land MESs

In order to determine the IMT BS e.i.r.p. reduction required to ensure protection of land MESs from IMT deployment at different frequency offsets from 1 518 MHz, it is necessary to determine the blocking performance of MESs at different frequency offsets from 1 518 MHz. The tables are shown in this matter to give highest flexibility to administrations in deploying IMT, depending on the terrestrial IMT channel arrangement and IMT base station deployment scenario. The blocking performance of the most susceptible current terminals available for testing and next generation land MESs are as shown in Table A8-3 and Table A8-4 below respectively.

Table A8-3

Current land portable MES blocking performance at different frequency offsets

		Frequency offset

		0 MHz Offset

		1 MHz Offset

		3 MHz Offset

		6 MHz Offset

		8 MHz Offset

		11 MHz Offset

		16 MHz Offset



		Blocking (dBm/5 MHz)

		-63

		-63

		-60

		-56

		-53

		-49

		-41







Table A8-4

Next generation land portable MES blocking performance at different frequency offsets

		Frequency offset

		0 MHz Offset

		1 MHz Offset

		3 MHz Offset

		6 MHz Offset

		8 MHz Offset

		11 MHz Offset

		16 MHz Offset



		Blocking (dBm/10 MHz)

		-50

		-33

		-27

		-18

		-15

		-14

		N/A







By considering the blocking performances of current and next generation terminals given above, and the results of Table A8-2, the IMT BS maximum e.i.r.p. limits that ensure protection of current and next generation terminals is derived as shown in Table A8-5 and Table A8-6 respectively.

Table A8-5

Proposed e.i.r.p. limits required to protect current MESs from IMT BS deployment at difference frequency offsets from the 1 518 MHz 

		Deployment scenario

		IMT BS Maximum e.i.r.p. 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 0 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 1 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 3 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 6 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 8 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 11 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 16 MHz Offset 
(dBm)



		Rural

		61

		19.5

		19.5

		22.5

		26.5

		29.5

		33.5

		41.5



		Suburban

		59

		7.0

		7.0

		10.0

		14.0

		17.0

		21.0

		29.0



		Urban

		59

		5.5

		5.5

		8.5

		12.5

		15.5

		19.5

		27.5







Table A8-6

Proposed e.i.r.p. limits required to protect next generation MESs from IMT BS deployment at difference frequency offsets from the 1 518 MHz 

		Deployment scenario

		IMT BS Maximum e.i.r.p. 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 0 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 1 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 3 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 6 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 8 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 11 MHz Offset 
(dBm)

		Required e.i.r.p. limit for IMT BS deployed with 16 MHz Offset 
(dBm)



		Rural

		61

		32.5

		49.5

		55.5

		64.5

		67.5

		68.5

		N/A



		Suburban

		59

		20.0

		37.0

		43.0

		52.0

		55.0

		56.0

		N/A



		Urban

		59

		18.5

		35.5

		41.5

		50.5

		53.5

		54.5

		N/A







These e.i.r.p. values apply to IMT base stations deployed outdoors. Based on the above analysis, to provide sufficient protection to land-based MESs, IMT base station e.i.r.p. should be limited according the values contained in Tables A8-5 and A8-6. Indoor deployment scenarios have not been considered in this study, and for such deployments, the e.i.r.p. values may be exceeded by an amount equal to building penetration loss, such that the same protection would be afforded to MESs.

A8.1.2	Maritime and aeronautical MESs

The risk of interference for maritime and aeronautical MESs is when the MESs are located in and around ports and airports respectively and when the IMT base stations are deployed in the same areas.

Since the studies contained in Annex 4 6 were developed, additional results of blocking performance for aeronautical and maritime terminals have been obtained. The CEPT compatibility studies only considered blocking interference resulting from a single 5 MHz LTE block at 1 512-1 517 MHz, however, in real deployment scenarios, more than one LTE carrier/channel transmissions from an IMT BS below 1 517 MHz can occur, for which the resulting blocking effect on MESs is worse than when only one LTE carrier/channel is considered. This is due to the multicarrier LTE channels causing intermodulation effect inside the receiver which degrades the receiver performance further.

The blocking performance of different types of current maritime and aeronautical terminals was measured against single and multiple LTE channels. The terminal blocking performance resulting from a single LTE channel was measured by simulating an IMT BS transmitting a single 5 MHz LTE channel at 1 512-1 517 MHz, while the terminal blocking performance resulting from multiple LTE channels was measured by simulating an IMT BS transmitting simultaneously combinations of the following LTE channels: (1) a 5 MHz LTE channel at 1 512-1 517 MHz, (2) a 10 MHz LTE channel at 1 502-1 512 MHz and (3) a 10 MHz LTE channel at 1 492-1 502 MHz. 

The expected blocking performances of next generation maritime and aeronautical terminals (based on simulated receiver modelling by manufacturers), were also estimated against single and multiple LTE channels.

A8.1.2.1	Blocking performances of current Maritime and aeronautical MESs

The blocking performances (most susceptible) of current maritime and aeronautical terminals against single and multiple LTE channels at different frequencies for 1 dB receiver sensitivity loss were measured and the results are given below in Table A8-7 and Table A8-8.

Table A8-7

Measured blocking performance of current maritime and aeronautical current terminals from a single LTE channel at different frequencies

		Terminal type

		Frequency range 
(MHz)



		

		1 492-1 502

		1 502-1 512

		1 512-1 517



		Maritime (dBm) 

		-53

		-68

		-76



		Aeronautical (dBm)

		-21

		-35

		-50.3







Table A8-8

Measured blocking performance of current maritime and aeronautical MESs 
from aggregate multiple LTE channels 

		Terminal Type/Model

		Aggregate blocker power level at MES RX input from LTE channels in 1 492-1 512 MHz 
(dBm)

		Blocker power level at MES RX input from an LTE channel at 1 512-1 517 MHz 
(dBm)



		Maritime

		-67

		-78



		Aeronautical

		-45.6

		-55.5







A8.1.2.2	Blocking performances of next generation maritime and aeronautical MESs

The expected blocking performances of next generation maritime and aeronautical terminals (based on simulated receiver modelling by manufacturers), were also estimated against single and multiple LTE channels, and the results are given below in Table A8-9 and Table A8-10 respectively.

Table A8-9

The expected blocking performances of next generation maritime and aeronautical terminals 
resulting from a single LTE block at different frequencies

		Blocking signal

		Frequency range

		Blocking level at the antenna connector of MSS terminal 



		LTE signal

		1 492-1 512 MHz

		-20 dBm



		

		1 512-1 517 MHz

		-30 dBm







Table A8-10

The expected blocking performances of next generation maritime and aeronautical terminals 
resulting from multiple LTE channel

		Maximum aggregate blocker power at MES antenna connector from LTE blocks in 1 492-1 512 MHz

		Maximum blocker power at MES antenna connector from LTE block at 1 512-1 517 MHz 



		-23 dBm

		-33 dBm







A8.1.2.3	Blocking values to be used for calculation of pfd limits on IMT BS

In order to ensure protection of maritime and aeronautical terminals at seaports and airports, it is proposed to apply a protection measure based on pfd limits on the IMT BS transmission. The pfd limits to protect maritime operations would be applied to the boundary of the areas where ships use MES terminals, which means ports, coastal areas, and some inland waterways. The pfd limits to protect aeronautical operations would be applied to the boundary of the areas where aircraft operate on the ground, which means most international airports and some maintenance facilities.

The pfd limits should be applied in two phases. For phase 1, the pfd limits would be based on the measured blocking performance of the most susceptible current maritime and aeronautical terminals. Phase 2 would involve more relaxed constraints on IMT BSs as the pfd limits will be based on next generation terminals, which are expected to be more resilient to blocking.

Two sets of pfd limits would be defined for IMT BS depending on single or multiple LTE channel transmissions for both phase 1 and phase 2 based on the blocking performances given Table A8-11 and Table A8-12 below.

Table A8-11

Blocking values to be used for pfd calculation for IMT BS transmitting single channel at different frequencies

		Phase

		Phase 1

		Phase 2



		LTE Frequency range 
(MHz)

		1 492-1 502

		1 502-1 512

		1 512-1 517

		1 492-1 502

		1 502-1 512

		1 512-1 517



		Ports and inland waterways (blocking level dBm)

		-53

		-68

		-76

		No limit required

		-20

		-30



		Airports (blocking level dBm)

		-21

		-35

		-50.3

		No limit required

		-20

		-30







Table A8-12

Blocking values to be used for pfd calculation for IMT BS transmitting multiple channels 

		Phase

		Phase 1

		Phase 2



		Frequency range 
(MHz)

		1 492-1 512

		1 512-1 517

		1 492-1 512

		1 512-1 517



		Ports and inland waterways (blocking level dBm)

		-67

		-78

		-23

		-33



		Airports (blocking level dBm)

		-45.6

		-55.5

		-23

		-33







A8.1.2.4	Proposed IMT Base Station PFD Limits to protect maritime and aeronautical MESs

Taking the blocking values from Tables A8-11 and A8-12, the corresponding pfd limits on IMT BS transmitting a single and multiple channels for both phase 1 and phase 2 can be derived using the methodology given in Annex 3, and the results are as shown in Table A8-13 and Table A8-14 for IMT BS transmitting single and multiple channels respectively.




Table A8-13

pfd limits on IMT BS transmitting a single channels

		Phase

		MSS terminal antenna gain (dBi)

		Phase 1

		Phase 2



		

		

		pfd limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)



		Ports and inland waterways

		3

		-60.9

		-75.9

		-83.9

		No limit required

		-27.9

		-37.9



		

		19

		-76.9

		-91.9

		-99.9

		No limit required

		-43.9

		-53.9



		Airports

		3

		-28.9

		-42.9

		-58.2

		No limit required

		-27.9

		-37.9



		

		17

		-42.9

		-56.9

		-72.2

		No limit required

		-41.9

		-51.9







These PFD values are based on an MES with a range of antenna gain values. There are some cases where the antenna gain towards the horizon can exceed 3 dBi, in particular where high gain aeronautical MES antennas (maximum 17 dBi) and high gain maritime MES antennas (maximum 19 dBi) are used with a low elevation angle towards the satellite. pfd values for these cases are included in the table.

Table A8-14

pfd limits on IMT BS transmitting multiple channels

		Phase

		MSS terminal antenna gain 
(dBi)

		Phase 1

		Phase 2



		

		

		pfd limit for emissions in the band 1 492-1 512 MHz 
(dBW/m2)

		pfd limit for emissions in the band 1 512-1 517 MHz 
(dBW/m2)

		pfd limit for emissions in the band 1 492-1 512 MHz 
(dBW/m2)

		pfd limit for emissions in the band 1 512-1 517 MHz 
(dBW/m2)



		Ports and inland waterways

		3

		-74.9

		-85.9

		-30.9

		-40.9



		

		19

		-90.9

		-101.9

		-46.9

		-56.9



		Airports

		3

		-53.5

		-63.4

		-30.9

		-40.9



		

		17

		-67.5

		-77.4

		-44.9

		-54.9







There are some cases where the antenna gain towards the horizon can exceed 3 dBi, in particular where high gain aeronautical MES antennas (maximum 17 dBi) and high gain maritime MES antennas (maximum 19 dBi) are used with a low elevation angle towards the satellite. pfd values for these cases are included in the table.

Administrations may be needed to adjust the pfd values according to the particular circumstances of their country taking into account the satellite location, including elevation and azimuth, within their country and the consequential antenna discriminations. 




A8.2	Summary of Study D

[Editor’s note WP 5D: This information has been added at the 30th meeting of WP 5D and has not yet been discussed. Discussions will continue at the next meetings of WP 5D.]

[This study addresses the protection of MESs from blocking interference, taking into account MESs currently operating in the field, and the anticipated blocking performance of next generation MESs.  Base station e.i.r.p. limits are developed that would protect land MSS operations, including when MESs are operated in the same area as terrestrial IMT deployment (Tables A8-5 and A8-6).

Measured blocking performance data shows that maritime and aeronautical MESs are typically more sensitive to blocking interference than land MESs, but require protection only at a limited set of locations where IMT base stations might be deployed close to those MESs (e.g. near to port and airports). For these cases, pfd limits are developed that would be applied to IMT operations in the areas where maritime and aeronautical MESs operate (Tables A8-13 and A8-14). ]




Annex 9

Study E

A9.1	Analysis for interference from UE to MES 

A9.1.1	Compatibility scenarios

This study evaluates compatibility between IMT in L-Band 1 427-1 518 MHz and MSS in the frequency band (1 518-1 559 MHz), in accordance with Resolution 223 (Rev.WRC-15), considering the following:

–	Impact of IMT terminals unwanted emission on MES receiver in land environment;

A9.1.2	Methodology

This contribution considers statistical analysis based on Monte Carlo simulations instead of MCL calculation. Monte Carlo simulations have been developed to provide information about what the risk of interference is to a user when both the interferer and the victim system are operating in close to normal conditions as possible.

In the performed Monte Carlo analysis, it is assumed that the MES may be located at any location within the IMT coverage area. By randomising the location of the MESs and determining the interference at each location, the probability of interference can be assessed.

This addresses the interference probability for a mobile (MES) user and is also taking into account that the MSS system will allocate a channel from within the MSS band to that user. 

The deployment of the IMT network is based on the information in Report ITU-R M.2292. The typical macro cell coverage is formed of three hexagons, as illustrated in Figure 1.

Figure A9-1

Macro cell geometry (A is the cell radius and B is the inter-site distance)
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[bookmark: _Ref467253675][bookmark: _Toc467233341][bookmark: _Toc422995343][bookmark: _Toc321839690][bookmark: _Ref304910487][bookmark: _Toc304749331][bookmark: _Toc302483354][bookmark: _Toc293702689]A9.1.3	Technical characteristics of IMT terminal

According to Report ITU-R M.2292, find below the Table A9-11 about “IMT Terminal characteristics”.

Table A9-1

IMT terminal characteristics

		Parameter

		Unit

		Value



		Downlink frequency

		MHz

		1492-1518



		Cell Bandwidth

		MHz

		10



		Deployment

		-

		Macro (urban, suburban)



		Average base station activity

		

		50%



		Indoor user terminal usage

		

		70%



		Indoor user terminal penetration loss

		dB

		20



		Maximum transmitter power

		dBm

		23



		Average user terminal output power

		dBm

		2 dBm for rural, -9 dBm for urban and suburban



		Maximum antenna gain

		dBi

		-3



		Body loss

		dB

		4



		Antenna height

		m

		1.5



		Polarization

		dB

		Linear



		Antenna pattern

		-

		Recommendation ITU-R F.1336-4 OMNI



		Macro cell radius

		km

		5 km in rural, 1 km (suburban), 0.5 km (urban)



		User terminal density in active mode

		

		3/10 MHz/km2 for urban

2.16/5 MHz/km2 for suburban







The IMT cell radius is configured to be 5 Km for rural, 1 km for suburban scenario and 0.5 km for urban scenario.

The IMT terminals are distributed uniformly, the number of active terminals are set to 3 terminals in rural, 2 terminals in suburban and 1 terminals in urban per cell per 5 MHz

A9.1.4	IMT UE OOB values

IMT UE OOB values that cause interference less than 0.1% of time are evaluated. Due to the power control of IMT UE, the average in band UE output power is considered based on Report ITU-R M.2292. 

A9.1.5	Technical characteristics of MSS

[bookmark: _Toc302483357][bookmark: _Toc304749334][bookmark: _Toc321839693][bookmark: _Toc422995349][bookmark: _Toc467233347]Recommendation ITU-R M.1184 contains a range of characteristics of MSS systems operating in these bands. MSS terminal’s characteristics considered in this study are provided in Table 1 of section 3 of this report with protection criteria of I/N = -15.2 and -20 dB and the antennae patterns are in Table 2 of the same section.

[bookmark: _Toc422995352][bookmark: _Toc467233350]A9.1.6	Propagation models and environments 

1	Rural case – Recommendation ITU-R P.1546-5 with 4 m clutter height

2	Suburban case – Recommendation ITU-R P.1546-5 with 10 m clutter height

3	Urban case – Recommendation ITU-R P.1546-5 with 20 m clutter height.

A9.1.7	Results and summary

A9.1.7.1	Land analysis

IMT UEs OOB e.i.r.p. into MSS (Land) for less than 1 % of interference are provided in this section:

table A9-2

[Title]

		System

		MES antenna gain (dBi)

		Less than 1% of time



		

		

		Urban

		Suburban

		Rural



		

		

		I/N = -20

		I/N = -15.2

		I/N = -20

		I/N = -15.2

		I/N = -20

		I/N = -15.2



		MSS 1

		3

		-66

		-61

		-69

		-65

		-45

		-40



		

		17.5

		-61

		-57

		-66

		-61

		-39

		-33



		MSS 2

		1

		-69

		-65

		-74

		-70

		-48

		-43



		

		6

		-66

		-62

		-72

		-67

		-45

		-40



		

		12

		-60

		-56

		-65

		-61

		-40

		-36



		

		32

		-55

		-50

		-60

		-56

		-30

		-25



		MSS 3

		1

		-69

		-64

		-73

		-69

		-47

		-43



		

		6

		-67

		-63

		-71

		-68

		-48

		-43



		

		12

		-61

		-55

		-66

		-61

		-34

		-35



		

		32

		-55

		-50

		-61

		-55

		-31

		-25







A9.2	Summary of Study E

[TBD]




Annex-10

Study F

A10.1	Deterministic analysis for interference from UE to MES 

A10.1.1	Compatibility scenarios

This study evaluates compatibility between IMT in L-Band 1 427-1 518 MHz and MSS considering the impact of IMT UE unwanted emissions on MES receivers. The analysis is applicable to MESs used in the land environment based on a maximum level of interference and a minimum separation distance between the UE and MES of 10 m. The analysis method also addresses potential interference from IMT UEs to aircraft earth stations. Although the separation distance between aircraft passengers and the AES can be less than 10 m, the additional fuselage shielding should ensure adequate isolation between the cabin passengers and the AES. The analysis method also addresses potential interference from IMT UE to a ship earth station, provided that any passengers and crew using the IMT UE on the ship maintain at least 10 m separation from the ship earth station.

A10.1.2	Methodology

A deterministic analysis is performed to analyse the impact of interference from the UE to MES. For a given set of parameter values for the UE and MES, the required separation distance is determined, and this is compared with the minimum acceptable separation distance of 10m. The impact of UE in-band emissions to the MES is determined based or criteria of the blocking of the MES receiver. Separately, and the impact of UE OOB emissions on the MES is separately determined for different criteria for the maximum level of interference from OOB emissions.

A10.1.3	Technical characteristics of IMT terminal and MES

Technical characteristics of the IMT terminal are given in section 3.2 and for the MES are given in section 3.1. The study determines the acceptable level of UE OOB emissions to provide compatibility with MSS operations. To reduce the number of variables involved, and noting that MES receiver characteristics are similar, the MES characteristics are for “MSS-1” and the antenna gain is assumed to be fixed at 3 dBi.

Assessment of the acceptable level of UE in-band emissions requires criteria for the blocking of the MES. The acceptable blocking levels are used in Annex 4 are used here, with one set of criteria for current generation land MESs and another set of criteria for next generation land MESs with improved receiver performance.

A10.1.4	Results 

A10.1.4.1	Results for UE in-band emissions

Results for the consideration of UE in-band emissions are shown in Table [A10-1] for current generation MESs and Table [A10-2] for next generation MESs at different frequency offsets.

Table A10-1

Interference from in-band UE emissions to current generation land terminals

		Offset

		MHz

		0

		1

		3

		6

		8

		11

		16



		Maximum user terminal output power

		dBm

		23

		23

		23

		23

		23

		23

		23



		Typical antenna gain for user terminals

		dBi

		-3

		-3

		-3

		-3

		-3

		-3

		-3



		Body loss

		dB

		4

		4

		4

		4

		4

		4

		4



		UE e.i.r.p. towards MES

		dBm

		16

		16

		16

		16

		16

		16

		16



		MES antenna gain 

		dBi

		3

		3

		3

		3

		3

		3

		3



		MES receiver max interference

		dBm

		-63

		-63.0

		-60.0

		-56.0

		-53.0

		-49

		-41



		Minimum coupling loss

		dB

		82.0

		82.0

		79.0

		75.0

		72.0

		68.0

		60.0



		Distance (FSL)

		m

		198.0

		198.0

		140.2

		88.4

		62.6

		39.5

		15.7







TABLE A10-2

Interference from in-band UE emissions to next generation land terminals

		Offset

		MHz

		0

		1

		3

		6

		8

		11

		16



		Maximum user terminal output power

		dBm

		23

		23

		23

		23

		23

		23

		23



		Typical antenna gain for user terminals

		dBi

		-3

		-3

		-3

		-3

		-3

		-3

		-3



		Body loss

		dB

		4

		4

		4

		4

		4

		4

		4



		UE e.i.r.p. towards MES

		dBm

		16

		16

		16

		16

		16

		16

		16



		MES antenna gain 

		dBi

		3

		3

		3

		3

		3

		3

		3



		MES receiver max interference

		dBm

		-50

		-33.0

		-27.0

		-18.0

		-15.0

		-14

		NA



		Minimum coupling loss

		dB

		69.0

		52.0

		46.0

		37.0

		34.0

		33.0

		NA



		Distance (FSL)

		m

		44.3

		6.3

		3.1

		1.1

		0.8

		0.7

		NA







These results show that with regard only to in-band interference from UE to land MES, transmitting UEs are not compatible with the current generation of land terminals if deployed in the same area, but are compatible with next generation land MESs provided the UE operates below 1 517 MHz. As next generation aircraft earth stations and ship earth stations will have similar blocking capabilities as land MESs, this conclusion is also applicable to those earth stations.

A10.1.4.2	Results for UE OOB emissions

For the analysis of OOB emissions, this analysis examines interference with respect to the I/N criteria -20 dB, -15.2 dB, -10 dB and -6 dB. Table A10-3 shows the minimum coupling loss and distance for an OOB emission e.i.r.p. of -80 dBm/MHz.




TABLE A10-3

Interference from UE OOB emissions to land/ship/aircraft MESs

		

		

		OOB 1
(-20 dB)

		OOB 2
(-15.2 dB)

		OOB 3
(-10 dB)

		OOB 4
(-6 dB)



		UE e.i.r.p. towards MES

		dBm

		-80

		-80

		-80

		-80



		MES antenna gain 

		dBi

		3

		3

		3

		3



		MES reference bandwidth

		kHz

		1 000

		1 000

		1 000

		1 000



		MES noise temp

		K

		316

		316

		316

		316



		MES noise power

		dBm

		-113.6

		-113.6

		-113.6

		-113.6



		MES max OOB I/N

		dB

		-20

		-15.2

		-10

		-6



		MES receiver max interference

		dBm

		-133.6

		-128.8

		-123.6

		-119.6



		Minimum coupling loss

		dB

		56.6

		51.8

		46.6

		42.6



		Distance (FSL)

		m

		10.6

		6.1

		3.4

		2.1







The results show that the for UE OOB emission level of -80 dBm/MHz, the separation distance ranges from 10.6m to 2.1m for the four I/N criteria.

A similar calculation can be made for other values of UE OOB emissions of -70 dBm/MHz to ‑20 dBm/MHz. Figure A10.1 shows the corresponding distances for each of the four criteria in each case.

Figure A10-1

Required separation distance to meet I/N criterion, for UE OOB e.i.r.p. from -80 dBm/MHz to -20 dBm/MHz



It can be seen an UE OOB e.i.r.p. in the range -80 to -66 dBm/MHz is necessary to meet the MES UE protection criteria for a separation distance of 10m.

A10.2	Summary of Study F

This study considers the case of a transmitting UE operating below 1 517 MHz, as would be the case for IMT frequency arrangements for the band 1 427-1 518 MHz which use TDD. The study is based on the characteristics of land MESs operating in the same area as terrestrial IMT systems and is applicable to protection of aircraft earth stations and ship earth stations.

Considering first the compatibility with MES operation due to the in-band emissions from the UE causing potential blocking of the MES receiver, it can be seen that the UE operation is not compatible with current generation land MES, but is compatible with next generation land MESs, provided the UEs operate below 1 517 MHz. As next generation aircraft earth stations and ship earth stations will have similar blocking capabilities as land MESs, this conclusion is also applicable to those earth stations.

Considering second the compatibility with MES operation due to OOB emissions from the UE, received by the MES, each of the four I/N criteria (-20 dB, -15.2 dB, -10 dB, -6 dB) have been used, along with a minimum separation distance of 10m between UE and MES. This leads to a maximum UE OOB e.i.r.p. emission level of -80 to -66 dBm/MHz which is applicable for protection of land, aircraft and ship earth stations.



12 dBi



0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	12	11.98469387755102	11.938775510204081	11.862244897959183	11.755102040816327	11.61734693877551	11.448979591836736	11.25	11.020408163265307	10.760204081632653	10.469387755102041	10.147959183673469	9.795918367346939	9.4132653061224492	9	8.5561224489795933	8.0816326530612237	7.5765306122448983	7.0408163265306118	6.4744897959183669	5.8775510204081627	5.25	4.591836734693878	3.9030612244897966	3.9568040995601805	3.4947189572098551	3.0514997831990556	2.6256663007295487	2.2159058960253191	1.8210492164445213	1.4400500525260966	1.0719686320084421	0.7159576541431818	0.37125054200235041	3.7151503052811563E-2	-0.2869729260563787	-0.60170110875689176	-0.90756251918217856	-1.2050431016748746	-1.4945899154202493	-1.776615175662478	-2.0514997831990556	-2.3195964179933881	-2.5812322599475124	-2.8367113894896576	-3.0863169121546861	-3.3303128443835917	-3.5689457920393508	-3.802446448392935	-4.0310309343896762	-4.2549020007128391	-4.4742501084004687	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	-5	





6 dBi antenna



0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	6	5.9949999999999726	5.9839999999999733	5.9669999999999721	5.9439999999999724	5.9149999999999743	5.8799999999999706	5.838999999999972	5.7919999999999732	5.7389999999999706	5.6799999999999731	5.61499999999997	5.5439999999999721	5.4669999999999721	5.3839999999999684	5.2949999999999697	5.1999999999999709	5.0989999999999718	4.9919999999999725	4.8789999999999729	4.7599999999999696	4.6349999999999731	4.5039999999999729	4.3669999999999725	4.2239999999999718	4.0749999999999709	3.9199999999999697	3.7589999999999719	3.5919999999999703	3.4189999999999721	3.2399999999999736	3.0802000000000032	2.9204000000000025	2.7606000000000019	2.6008000000000031	2.4410000000000025	2.2812000000000019	2.1214000000000031	1.9616000000000025	1.8018000000000036	1.642000000000003	1.4822000000000024	1.3224000000000018	1.1626000000000047	1.0028000000000041	0.84300000000000352	0.68320000000000292	0.52340000000000231	0.3636000000000017	0.20380000000000464	4.4000000000004036E-2	-0.11579999999999657	-0.27559999999999718	-0.43539999999999779	-0.5951999999999984	-0.75499999999999545	-0.91479999999999606	-1.0745999999999967	-1.2343999999999973	-1.3941999999999979	-1.5539999999999949	-1.7137999999999955	-1.8735999999999962	-2.0333999999999968	-2.1931999999999974	-2.352999999999998	-2.512799999999995	-2.6725999999999956	-2.8323999999999963	-2.9921999999999969	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1519999999999975	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	-3.1520000000000001	





16 dBi



0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	16	16	16	16	16	16	16	15.910008999325045	15.640035997300179	15.190080993925404	14.56014398920072	13.750224983126124	12.76032397570162	11.590440966927204	10.24057595680288	8.7107289453286434	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044989	7.0008999325044998	7.0008999325044998	7.0008999325044998	7.0009557615768685	6.6376081094797641	6.28579727317193	5.9448131212277247	5.6140091358834496	5.2927950347938406	4.9806304324225081	4.6770193700858087	4.3815055756027661	4.0936683387974711	3.8131189092687734	3.5394973390246065	3.2724697056394874	3.0117256621957367	2.7569762689196295	2.5079520685193444	2.2644013730783001	2.0260887351985772	1.792793580114413	1.5643089788564666	1.3404405453656096	1.1210054428259326	0.90583148648936884	0.69475633196194764	0.48762673936499112	0.28429790501646579	8.4632853331392255E-2	-0.11149811745475802	-0.30421794135705937	-0.49364324745164367	-0.67988478378874362	-0.86304780626672795	-1.043232435885848	-1.2205339874180297	-1.395043272193675	-1.5668468774137878	-1.7360274241378946	-1.9026638058721304	-2.0668314094821625	-2.2286023199792169	-2.3880455105717715	-2.5452270192369539	-2.700210112943104	-2.8530554405454609	-3.0038211752798105	-3.1525631476919074	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	-3.2993349697628531	





-20 dB I/N	-80	-70	-60	-50	-40	-30	-20	10.637915459708319	33.64004240899547	106.3791545970833	336.40042408995447	1063.7915459708322	3364.0042408995482	10637.915459708334	-15.2 dB I/N	-80	-70	-60	-50	-40	-30	-20	6.1214814055325197	19.357823895851631	61.21481405532527	193.57823895851618	612.14814055325121	1935.7823895851604	6121.4814055325187	-10 dB I/N	-80	-70	-60	-50	-40	-30	-20	3.3640042408995465	10.637915459708319	33.64004240899547	106.3791545970833	336.40042408995447	1063.7915459708322	3364.0042408995482	-6 dB I/N	-80	-70	-60	-50	-40	-30	-20	2.1225431826580845	6.712070889262356	21.225431826580849	67.120708892623512	212.25431826580854	671.20708892623588	2122.5431826580875	UE OOB emission EIRP (dBm/MHz)





separation distance (m)









image1.wmf

dB


MHz


offset


f


dBm


÷


ø


ö


ç


è


æ


-


×


-


-


215


.


0


_


15


14




oleObject1.bin



image2.emf

               


B  


A  


B  


C  




image3.png







image4.png







image5.emf

200


-


100


-


0 100 200


10


-


0


10


20


30


off axis angle (degrees)


gain (dBi)


.


.




image6.wmf

G


3


a


(


)


G


G


max


2.5


10


3


-


×


D


a


×


l


æ


ç


è


ö


÷


ø


2


×


-


¬


0


a


£


14


£


if


G


5


¬


14


a


<


21


£


if


G


48


32


log


a


(


)


×


-


¬


21


a


<


51


£


if


G


7


-


¬


otherwise


G


:=




image7.emf

200


-


100


-


0 100 200


10


-


0


10


20


off axis angle (degrees)


gain (dBi)




image8.wmf

G


4


a


(


)


G


G


max


2.5


10


3


-


×


D


a


×


l


æ


ç


è


ö


÷


ø


2


×


-


¬


0


a


£


29


£


if


G


3


¬


29


a


<


32


£


if


G


41


25


log


a


(


)


×


-


¬


32


a


<


90


£


if


G


8


-


¬


otherwise


G


:=




image9.wmf

100


-


50


-


0


50


100


2


-


1


-


0


1


2


3


off-axis angle (degrees)


gain (dBi)




image10.wmf

GSPSrel


s


e


(


)


0


40


e


£


90


£


if


4


cos


1.8


e


40


-


(


)


×


deg


×


[


]


×


4


-


15


-


e


£


40


<


if


:=




image11.wmf

GSPS


e


(


)


GiSPS


max


GSPSrel


s


e


(


)


+


:=




image12.png

[Generar [ORE
User erminal fype 5 Ciass |
Modulation 1D / Designator 5 T3 200KOTW|
Data rate (kbps) [(cbps) 364]
Coding rate I 0542
Wodulation 5 TE-GAM]
Carmer bandwidin () 16
Alocated bandwdiy [Fiz) 200]

[Uptink
Frequen: [Grz X
‘SAS clevation angle =) 50]
SAS EIRP towards satelie (T} 573
Paih foss @) 2004]
Niean Atmospherc foss @) 4]
Satellte GIT [CE) BIE|
Boltzmann Constant [(GBW AGFEz] 86|
Up-path C/No (aBHz) 742)

[Gowniink
Frequency. Gz 73
User terminal slevafion angle’ =) 0.4
Satelite EIRE (L) 5]
Path loss @5) o5 4]
Mean Amospheic loss ) o
User terminal G/T () B
Bolzmann Constant [(BW AGFz) 86|
Down-path CNo. (@BHz) 671]

[Totar
Mean satsite ClMo [(@Briz) 719
‘Co-Channel Interference (aBriz) 74.0)
‘Adjacent satelite interference allocation _|(d5) 1.0]
Wean Overall ClNo [CGE) ]
Mean Overall GV =) i3]

[Margin
‘CIN objective @1 EN]
N margin ) 29|







image13.png

0

3







image14.emf

130.0


135.0


140.0


145.0


150.0


155.0


160.0


165.0


170.0


0 10 20 30 40 50 60 70 80 90 100


Coupling loss (dB)


Ground distance (km)


High gain AES, 10 km a.g.l.


High gain AES, 3 km a.g.l.


High gain AES, 1 km a.g.l.


MCL UW (-10 dB I/N)


MCL Blocking (-60 dBm)


MCL UW (-6 dB I/N)




image15.emf

110.0


120.0


130.0


140.0


150.0


160.0


0 10 20 30 40 50 60 70 80 90 100


Coupling loss (dB)


Ground distance (km)


High gain AES, 10 km a.g.l.


High gain AES, 3 km a.g.l.


High gain AES, 1 km a.g.l.


MCL UW (-10 dB I/N)


MCL Blocking (-60 dBm)


MCL UW (-6 dB I/N)




image16.png

aB)

PamiLoss.

Asronautical MES FS=1MHz UN=-1008 (High gain MES case)

Axtude (um)

Acronautical MES FS=1MHz

round dstance fum)

UN=-1008 (Low gain MES caso)

Antucde (k)






image17.png







image18.png

Path Loss (dB)

ground distance (km)

3
Altitude (km)

[ Curentisaation Loss
[ Reauied fsolation Loss







image19.png

Path Loss (dB)

Aeronautical MES FS=1MHz I/N=-

0dB (High gain MES case)

[ Curentisaation Loss
[ Reauied fsolation Loss

170

165

160 |

155 |

150 —

145

N

140

135

130

125

120 -
2

ground distance (km) Altitude (km)






image20.png

Path Loss (dB)

‘Aeronautical MES FS=1MHRz I/N:

0dB (RHigh gain MES case)

[ Curentisaation Loss
[ Reauied fsolation Loss

I
2 V521973

N

S
TR

3

ground distance (km) Altitude (km)






image21.tmp

09t

06

CDF(%)
T

02t

01

Lband MSS2 Urban 1248
—— Lband MISS2 Urban 108
Lband MSS2 Urban 648
UN ong term = -10d8

UN long term = 6B

Aggregated Interference

60

40

20

Aggregated Interference of N(dB)

20

40






image22.tmp

Aggregated Interference

CDF(%)
T

04t

03

02

01

Lband MSS2 Urban 1248
—— Lband MISS2 Urban 108

LbandhSS2 Urban 6B

UN ong term = -10d8

UN long term = 6B

-100

60

40

20

Aggregated Interference of N(dB)

20

40






image23.png

CDF(%)

‘Aggregated Interference

04r

03[

02

01

Lband MSS2 Urban 1248
Lband MSS2 Urban 1d8
Lband MSS2 Urban 648
blocking value = -70dBm

-180

-160

140 120

Aggregated Interference (dBm)

-100

60







- 7 -

4C/417 (Annex 3)-E

		Radiocommunication Study Groups

		[bookmark: ditulogo][image: ]



		

		



		

		



		[bookmark: recibido][bookmark: dnum]Source:	Document 4C/TEMP/173

Subject:	Resolution 223 (Rev.WRC-15)

		Annex 3 to
Document 4C/417-E



		[bookmark: ddate]

		11 July 2018



		[bookmark: dorlang]

		English only



		[bookmark: dsource]Annex 3 to Working Party 4C Chairman’s Report



		[bookmark: drec]WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R M.[REC.MSS & IMT
L-BAND COMPATIBILITY]



		[bookmark: dtitle1]Adjacent band compatibility studies of IMT-Advanced systems in the mobile
service in the band below 1 518 MHz with respect to systems in the 
mobile-satellite service in the frequency band 1 518-1 525 MHz





[bookmark: dbreak][Editor's note (WP 4C): views were expressed that the material in this working document is based on input contributions that have not been discussed in details nor agreed and should be reviewed once Report ITU-R M.[REP.MSS & IMT L-BAND COMPATIBILITY] is finalized. Other views were expressed that the material has been discussed and no need to stop working on the Recommendation pending the agreement the Report. The proponents of this view also noted that the work on ITU-R Recommendation related to IMT frequency arrangements Recommendation ITU-R M.1036 is depended on sharing studies in the Report.]

[Editor's note (WP 4C): Resolution 223 (Rev.WRC-15) invites to develop harmonized frequency arrangement to facilitate IMT deployment in the frequency band 1 427-1 518 MHz taking into account the results of sharing and compatibility studies. Furthermore it invites to include the results of the studies in one or more ITU Recommendations. Consequently, additional elements may need to be added to the relevant part of this document.]

Scope

This document describes a framework for adjacent band compatibility studies between satellite systems in the mobile-satellite service operating in the band 1 518‑1 525 MHz and IMT-Advanced systems potentially operating in the bands below 1 492-1 518 MHz in line with the Resolution 223 (Rev.WRC-15).

Keywords



Abbreviations/Glossary



Related ITU-R Recommendations/Reports



The ITU Radiocommunication Assembly,

considering

a)	that the frequency band 1 427-1 429 MHz is allocated to the mobile, except aeronautical mobile, service in all three Regions on a primary basis;

b)	that the frequency band 1 429-1 525 MHz is allocated to the mobile service in Regions 2 and 3 and to the mobile, except aeronautical mobile, service in Region 1 on a primary basis;

c)	that the frequency band 1 518-1 559 MHz is allocated in all three Regions to the mobile-satellite service (MSS) on a primary basis;

d)	that WRC-15 identified the frequency band 1 427-1 518 MHz for use by administrations wishing to implement terrestrial IMT systems;

e)	that there is a need to ensure the continued operations of the MSS in the frequency band 1 518-1 525 MHz;

f)	that appropriate technical measures to facilitate adjacent band compatibility between MSS in the frequency band 1 518-1 525 MHz and IMT in the frequency band 1 492-1 518 MHz have been studied;

g)	that there may be a need to provide protection for MES at seaports and airports,

noting

that [working document towards preliminary] draft new Report ITU-R M.[REP.MSS & IMT L band COMPATIBILITY] contains the technical measures to ensure coexistence between MSS in the frequency band 1 518-1 525 MHz and IMT in the frequency band 1 492-1 518 MHz,

recognizing

that Resolution 223 (Rev.WRC-15) invites the ITU-R to conduct compatibility studies in order to provide technical measures to ensure coexistence between MSS in the frequency band 1 518‑1 525 MHz and IMT in the frequency band 1 492-1 518 MHz,

recommends

1	that IMT systems deployed in the band 1 492‑1 518 MHz and MSS systems deployed in the band 1 518-1 525 should take into account draft new Report ITU-R M.[REP.MSS & IMT L‑band COMPATIBILITY] containing the technical measures to ensure coexistence between MSS in the frequency band 1 518-1 525 MHz and IMT in the frequency band 1 492-1 518 MHz;

[Editor’s note (WP 4C): Issue was raised that further discussion is required on the text below as there is no agreement yet on any mitigation technique and hence recommends 2 may need to be reviewed.]

21	[that emissions from IMT base stations operating in the band 1 427-1 518 MHz should not exceed the following levels:]

a)	[Unwanted emissions in the band 1 518-1 520 MHz: [TBD] dBm/MHz e.i.r.p.,

b)	Unwanted emissions in the band 1 520-1 525 MHz: [TBD] dBm/MHz e.i.r.p.;]

[Editor’s note (WP 4C): The MSS characteristics are the same in 1 518-1 520 MHz and 1 520‑1 525 MHz, and hence the technical basis of this segmentation is required.]

32	that emissions from IMT terminal user equipment operating in the band 1 427-1 518 MHz should not exceed the following levels:

a)	Unwanted emissions in the band 1 518-1 520 MHz: [TBD]/MHz e.i.r.p.,

b)	Unwanted emissions in the band 1 520-1 525 MHz: [TBD]/MHz e.i.r.p.;

43	[that where administrations wishing to provide protection of ship earth stations in harbours, or aircraft earth stations at airports, may need to apply there may be a need to apply additional mitigation techniques to IMT BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1 492‑1 518 MHz frequency band to avoid harmful interference to MESs as shown in Annex 2;]

54	[that where administrations wishing to provide enhanced level of protection of land earth stations, there may be a need to apply additional mitigation techniques to IMT BSs and terminals for the frequencies at the top end of the 1 492-1 518 MHz frequency band to avoid harmful interference to MESs including:

a)	limit on IMT base station emissions in the band 1 512-1 5171 492-1 518 MHz: [TBD] dBm e.i.r.p as shown in Annex 3;

b)	limit on IMT terminal user equipment emissions in the band 1 512-1 517 MHz: [TBD] dBm e.i.r.p;

c)	[additional measures TBD]]].




ANNEX 1

[Editor’s note WP 5D: The text below was suggested for the recommends part of this document. However it is captured in this Annex for the time being. Further discussion is required at the 29th meeting of WP 5D on where to place such information in the Recommendation and possibly the Report.]

[Editor’s note WP 4C: Annex 1 was not discussed by WP 4C. Further discussion is required by the next meeting of WP 4C.]

Source:	Document 5D/747

[4	to consider the following possible mitigation techniques on the usage of the higher part of the frequency range 1 427-1 518 MHz to ensure co-existence with the adjacent MSS services above 1 518 MHz, (which would be determined based on the results of compatibility studies), as follow:

–	consider possible guardband options (e.g. 0, 1, 3, 5, 6 MHz below 1 518 MHz) in the current channeling arrangements taking into account the possible harmonization with existing ecosystems and standardized frequency arrangements:

•	e.g. TDD option (1 427-1 512 MHz), Guardband (Y-1 518 MHz);

•	e.g. FDD option (UL: 1 427-1 464 MHz, Guardband (Y-1 470 MHz), (DL: 1 475-1512 MHz, Guardband (Y-1 518 MHz);

•	e.g. SDL option (1 427-1 512 MHz), Guardband (Y-1 518 MHz),

–	consider IoT deployment in the blocks of 1, 3, 5 or 6 MHz below 1 518 MHz with objective to eliminate the impact on the adjacent MSS services:

•	e.g. TDD option (1 427-1 517 MHz), IoT Blocks (X-1 517 MHz);

•	e.g. FDD option (UL: 1 427-1 470 MHz, DL: 1 470-1 518 MHz), IoT Blocks (UL: X-1 470 MHz, DL: X-1 518 MHz),

–	restriction of e.i.r.p. transmission power to [xxx];

–	restriction of frequency resource allocation to [xxx]],






[Editor’s note (WP 4C): This annex may be better reflected in the recommends part.]

ANNEX 2

IMT Base Station pfd Limits to protect maritime and aeronautical MESs

In order to provide protection of maritime and aeronautical terminals at seaports and airports, it is recommended to apply a protection measure based on pfd limits on the IMT BS transmission. The pfd limits to protect maritime operations would be applied to the boundary of area where ships use MES terminals, which means ports, coastal areas, and some inland waterways.  The pfd limits to protect aeronautical operations would be applied to the boundary of the area where aircraft operate on the ground, which means most international airports and some maintenance facilities.  

The pfd limits should be applied in two phases. For phase 1, the pfd limits are based on the measured blocking performance of the most sensitive and heavily deployed maritime and aeronautical terminals currently operating in the field [blocking numbers to be inserted]. Phase 2 the pfd limits are based on next generation terminals which are expected to be more resilient and hence would lead to more relaxed constraints on IMT BSs [blocking numbers to be inserted.].

[Editor’s note: The criteria used to determine the blocking is in the Report.]

[Editor’s note (WP 4C): Numbers are in square brackets below, as more discussion is required on their derivation.]

Table A2-1

PFD limits for IMT BS with single IMT channel transmission

		Phase

		

		Phase 1

		Phase 2



		

		MSS terminal antenna gain (dBi)

		pfd limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 492-1 502 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 502-1 512 MHz (dBW/m2)

		pfd limit for BS emissions in the band 1 512-1 517 MHz (dBW/m2)



		Ports and inland waterways

		3

		[-60.9]

		[-75.9]

		[-83.9]

		No limit required

		[-27.9]

		[-37.9]



		

		19

		[-76.9]

		[-91.9]

		[-99.9]

		No limit required

		[-43.9]

		[-53.9]



		Airports

		3

		[-28.9]

		[-42.9]

		[-58.2]

		No limit required

		[-27.9]

		[-37.9]



		

		17

		[-42.9]

		[-56.9]

		[-72.2]

		No limit required

		[-41.9]

		[-51.9]







These pfd values are based on an MES with a range of antenna gain values. There are some cases where the antenna gain towards the horizon can exceed 3 dBi, in particular where high gain aeronautical MES antennas (maximum 17 dBi) and high gain maritime MES antennas (maximum 19 dBi) are used with a low elevation angle towards the satellite. pfd values for these cases are included in the table.

Table A2-2

pfd limits on IMT BS with multiple IMT channel transmissions

		Phase

		MSS terminal antenna gain (dBi)

		Phase 1

		Phase 2



		

		

		pfd limit for emissions in the band 1 492‑1 512 MHz (dBW/m2)

		pfd limit for emissions in the band 1 512-1 517 MHz (dBW/m2)

		pfd limit for emissions in the band 1 492-1 512 MHz (dBW/m2)

		pfd limit for emissions in the band 1 512-1 517 MHz (dBW/m2)



		Ports and inland waterways

		3

		[-74.9]

		[-85.9]

		[-30.9]

		[-40.9]



		

		19

		[-90.9]

		[-101.9]

		[-46.9]

		[-56.9]



		Airports

		3

		[-53.5]

		[-63.4]

		[-30.9]

		[-40.9]



		

		17

		[-67.5]

		[-77.4]

		[-44.9]

		[-54.9]







These pfd values are based on an MES with a range of antenna gain values. There are some cases where the antenna gain towards the horizon can exceed 3 dBi, in particular where high gain aeronautical MES antennas (maximum 17 dBi) and high gain maritime MES antennas (maximum 19 dBi) are used with a low elevation angle towards the satellite. pfd values for these cases are included in the table.




ANNEX 3

IMT Base Station e.i.r.p. limits to protect current and
next generation land MESs

In order to provide protection of land MSS terminals, it is recommended to apply a protection measure based on e.i.r.p. limits to the IMT BS. The limits would provide adequate protection to land MESs operating in the same area as IMT systems. The e.i.r.p. limits should be applied in two phases. For phase 1, the limits are based on the measured blocking performance of the most susceptible current land MESs. For phase 2 the limits are based on next generation terminals which are expected to be more resilient and hence lead to more relaxed constraints on IMT BSs. The chart below is meant provide flexibility to administrations in deploying the protection levels. Depending on the terrestrial IMT frequency arrangement, and IMT base station deployment scenario, the base station e.i.r.p. values to provide coexistence are shown below. 

Table A3-1

Proposed IMT BS e.i.r.p. levels to protect current land MESs and their blocking performances
at different frequency offset from 1 518 MHz

		Frequency offset from 1 518 MHz (MHz)

		Measured MES blocking performance (dBm)

		Maximum e.i.r.p. from IMT base station (dBm)-Rural deployment

		Maximum e.i.r.p. from IMT base station (dBm)-Suburban deployment

		Maximum e.i.r.p. from IMT base station (dBm)-Urban deployment



		0

		-63

		[19.5]

		[7]

		[5.5]



		1

		-63

		[19.5]

		[7]

		[5.5]



		3

		-60

		[22.5]

		[10]

		[8.5]



		6

		-56

		[26.5]

		[14]

		[12.5]



		8

		-53

		[29.5]

		[17]

		[15.5]



		11

		-49

		[33.5]

		[21]

		[19.5]



		16

		-41

		[41.5]

		[29]

		[27.5]





Table A3-2

Proposed IMT BS e.i.r.p. levels to protect next generation land MESs and their blocking performances
at different frequency offset from 1 518 MHz

		Frequency offset from 1 518 MHz (MHz)

		Measured MES blocking performance (dBm)

		Maximum e.i.r.p. from IMT base station (dBm) -Rural deployment

		Maximum e.i.r.p. from IMT base station (dBm) -Suburban deployment

		Maximum e.i.r.p. from IMT base station (dBm) -Urban deployment



		0

		-50

		[32.5]

		[20]

		[18.5]



		1

		-33

		[49.5]

		[37]

		[35.5]



		3

		-27

		[55.5]

		[43]

		[41.5]



		6

		-18

		[64.5]

		[52]

		[50.5]



		8

		-15

		[67.5]

		[55]

		[53.5]



		11

		-14

		[68.5]

		[56]

		[54.5]



		16

		N/A

		[N/A]

		[N/A]

		[N/A]
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		Group membership required to read? (Y/N)N





		





		Summary: 



		The Draft ECC Report 299 on “Measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports” was approved for public consultation at the 49th ECC Plenary meeting in Bordeaux, France (23-26 October 2018).

The consultation closed on 11th December 2018.

This document contains the 18 responses received, a table summarising the responses, and a revision of the draft deliverable containing all the proposed modifications.



		Proposal:



		ECC PT1 is invited to consider the responses to the public consultation contained in this document and, if appropriate, develop an updated version of the draft ECC Report for submission to ECC for final approval for publication.



		Background:



		ECC PT1 was tasked to develop measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports, under WI PT1_07

The Draft ECC Report 299 was approved for public consultation at ECC#49 in October 2018. 





The responses received are summarised below. General comments are presented first, followed by the table of detailed comments with specific proposals for modifications to the draft report.



Annex 1 contains the version of the draft deliverable sent to the public consultation.

The following annexes contain the responses received during the public consultation:

· Annex 2 and Annex 3 contains the comments from Germany

· Annex 4 contains the comments from EUROCAE

· Annex 5, Annex 6 and Annex 7 contains the comments from Italy

· Annex 8 contains the comments from Inmarsat

· Annex 9 and Annex 10 contains the comments from ESA and EUROCONTROL

· Annex 11 contains the comments from Honeywell

· Annex 12 and Annex 13 contains the comments from GSMA

· Annex 14 contains the comments from Lufthansa

· Annex 15 and Annex 16 contains the comments from Turksat

· Annex 17 contains the comments from IATA and A4E

· Annex 18 and Annex 19 contains the comments from France

· Annex 20 and Annex 21 contains the comments from IMSO

· Annex 22 contains the comments from ICAO

· Annex 23 and Annex 24 contains the comments from GSA

· Annex 25 contains the comments from ASRI

· Annex 26 and Annex 27 contains the comments from the UK

· Annex 28 contains the comments from Latvia

· Annex 29 contains the comments from Rob Andrews Chartered Marine Engineer

· Annex 30 contains the comments from ECO

Annex 31 contains the compilation of all comments received in a revision of the draft report

General comments

The following general comments were provided.

Germany

The Report is limited to seaports and airports, it is to be observed that the request for high bandwidth are also available in regions with a low density of population. Offshore windfarms have fiber-link connections to shore and with this to the internet. The cost for IMT base stations is limited and it might be profitable for the off-shore-windfarm to provide IMT service with SDL on such platforms, for different purposes and provide in addition public service in coastal areas in vicinity of these platforms as additional benefit. This has to be taken into account for this report due to risk of safety of live because L-Band GMDSS is component which might be blocked by such installations also in area further out.



EUROCAE

EUROCAE is the European leader in the development of worldwide recognised industry standards for aviation. Our EUROCAE Documents (EDs) are recognised globally and are referenced by ICAO as well as in EASA and E/TSOs. We develop standards by industry/members for the industry needs. These are:

· built upon the state-of-the-art expertise of its members and address the global aviation challenges

· fit for purpose to be adopted internationally

· supporting the operational, development and regulatory processes 

Our activities address all aspects of civil aviation, from ATM to cyber security, including the development of standards for satellite communication equipment on aircraft.

EUROCAE appreciate the opportunity to review and comment your report. 

We would like to highlight that the product lifecycle of aviation equipment is generally much longer than for commercial equipment. Standards need to be developed, equipment designed, certified, ordered and manufactured, and then installed on aircrafts in a safe and regulated manner.  The timing between Phase 1 and Phase 2 (the transition period) needs to take this longer time frame into consideration; and should therefore be properly discussed and agreed with the entities who will be affected - in particular the European airlines. EUROCAE would also expect to be a party to those discussions, at least insofar that the development of equipment standards impacts on the transition period.



Italy, Turksat (same comments provided by both entities)

Since the ECC Report 299 concerns the "Measures to address potential blocking of MES operating in bands adjacent to 1518 MHz (including 1525-1559 MHz) at sea ports and airports", in this report there should be no room for the Annex A2.1 "EXAMPLES OF PFD LIMITS BASED ON REGULATION OUTSIDE CEPT"  because, in addition to referring to different conditions (CDMA2000 instead of OFDM), in particular, it refers to tests in which it is clearly stated in the Draft Report 299 that "Inmarsat-C and Inmarsat aeronautical terminals are not included" in the FCC tests. It is out of scope and misleading to report PFD limits for airports based on a test that has not considered aeronautical terminals. Equally out of scope and misleading to propose PFD limits for sea ports based on a test that did not take into consideration the Inmarsat-C terminals which are the most widespread satellite equipment in the Global Maritime Distress and Safety System (GMDSS). All references to the above test results shall be removed from the Draft Report.

About the timing for the transition from Phase 1 to Phase 2 in the aeronautical sector, the ECC Report 299, in paragraph 4.4, suggests that the new projects to build the Single European Sky (SESAR), in particular IRIS, constitute an incentive factor for the replacement of existing terminals with new more resilient terminals (still not available on the market). This is not correct because the costs and burdens for retrofitting, both for the investments necessary to replace the existing terminals and for stopping each plane for installation/certification, are orders of magnitude higher than any foreseeable incentive. On the contrary the assignment of frequencies 1492-1517 MHz to IMT in conflict with the existing MSS aeronautical terminals (e.g. near airports and with PFD levels above the measured blocking levels) will jeopardize the development of SESAR and, in particular of IRIS in the next 20-30 years. To prevent this from occurring, a longer transition time, compatible with the life cycle of aircraft (20-30 years), is needed in the vicinity of airports. In addition, the ECC Draft Report 299, at paragraph 4.5 states “CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1.” This is not correct since, as clearly shown in figure 2 of the Draft Report 299 (copied below), IRIS precursor phase has already started, the operations for pilot airlines will begin in 2019 and the Initial Service is scheduled for 2020, before the availability of new more resilient MSS terminals.

[image: cid:image001.png@01D3D0ED.647370B0]



Inmarsat

The draft ECC Report could be improved for clarity, accuracy and consistency throughout.  The most significant areas where improvement is proposed are related to:

· information regarding Iris (section 3.1 and 4.4)

· maritime operational requirements (section 3.2.1)

· the issue of timing of the transition from the phase 1 pfd limits to the phase 2 pfd limits (section 4.5).

· identification of airports that may require protection measures (section 5.3)

· clarification of the scope of the information in Annex 1.

Regarding the third bullet point, it should also be noted that the ECC meeting in October agreed that “timing of the transition phase could be discussed further in ECC PT1.”   



GSM Assocation (GSMA)

[bookmark: _Hlk529358823]The GSMA is of the opinion that the draft report is in a good and mature state. We would be very worried if there were any attempts to change the balance of the report or its 'spirit' away from that of the current draft report. We are also of the opinion that the draft report in its current form is useful and flexible enough for the individual administrations to provide protection of MESs where they identify a need to do so.

We have in the following identified a few minor typos, a couple of 'left-over' sentences relating to deleted content, proposed a clarification in 4.5, explanatory additions in Section 5.1 to re-balance the two bullet points and in Annex 2 to re-balance the introductory paragraphs for the two sets of tables, or alternatively, if this is not agreeable, delete 2nd bullet in 5.1 and Tables 12 and 13 in Annex 2.2 for not proposing a proportionate solution as requested by the WI. 

The changes are also reflected in the accompanying marked-up version of the draft report.



International Air Transport Association (IATA) & Airlines for Europe (A4E)

International Air Transport Association (IATA) and Airlines for Europe (A4E) are trade associations representing international and European airlines, respectively. Both associations support many areas of aviation activity and help formulate industry policy on critical aviation issues.

Air transport is one of the safest modes of transport today. One of the elements to ensure the continued safe and orderly conduct of aviation operations is long-range satellite communications (SATCOM), operating in the Satellite to Earth 1518- 1559 MHz frequency band. SATCOM is required to ensure safe operations over the Atlantic. Hence, aircraft flying into this area are required to confirm on-board SATCOM equipment is operational before they can depart from the airport.

We also note the link to the European IRIS program, which aims to provide a satellite-based datalink for Air Traffic Management (ATM) in continental areas and support key SESAR technologies related to safety and airspace capacity (e.g. CPDLC, i4D/Full 4D and increased information sharing capabilities (AOC)) as well as complementing VDL2.

Based on the above, we would ask National and European Administrations) to:

· Protect frequencies that are in use for existing aircraft SATCOM against any adverse interference. 

· Take into account the interference caused by base station out-of-band emissions when devising a solution to address the interference issue into Mobile Earth Stations (MES’s) at airports. If this is not properly done, correct functioning of aeronautical SATCOM would not be possible with a detrimental impact on aviation, air traffic management and the travelling public. 

· Clearly define protection requirements to be supported by acceptable empirical testing. These requirements shall be included in the authorization conditions for mobile operators which should be continuously monitored and immediately revoked if any of the requirements cannot be fulfilled. 

Besides safety and the operational impact on aviation, it should be noted that over 12.000 aircraft use mobile satellite aeronautical safety and operational services for communication and surveillance.

The airline operators will not be in the position to accept any equipment upgrade costs resulting from degrading impact of an International Mobile Telecommunications (IMT) base station. Moreover, any changes on the technical specification of safety-related aircraft equipment, such as SATCOM, cannot be done without an amendment to ICAO Standard and Recommended Practices, which requires a collective acceptance of the ICAO member States.

We remain at your disposal should further clarifications be required.



France

France supports this ECC report in response to the WI granted by ECC which proposes proportionate measures to address blocking issues Mobile Earth Station may experience above 1518MHz. These MES may need to show correct functioning in bands adjacent to 1518 MHz (including 1525-1559 MHz), as part of operational procedures, prior to departure from sea ports or airports.



The main comments from France refer to the following issues: 



· Test the safety satellite communication equipment as part of operational procedures



This topic relates to the frequency management for radio communications in CEPT. Radio Regulations (RR) provides the definition of safety communications[footnoteRef:2] which helps to catch why the level of protection of those two types of communications (safety/non-safety) should be different.  [2:  Considering the definition of safety service as given in ITU-R RR 1.59 : « safety service: Any radiocommunication service used permanently or temporarily for the safeguarding of human life and property. « ] 




The work undertaken by ECC Report 263 (on the coexistence between IMT operating below 1518MHz & MSS operating above 1518MHz) and the technical conditions provided by CEPT Report 65 to protect MSS from blocking issue (58dBm BS in-band EIRP in 1512-1517MHz and -30dBm MES blocking) has been extended because it is required to be able to test the safety satellite communication equipment as part of operational procedures before leaving harbours. Similarly, for aircraft earth stations, it is necessary to be able to test the aircraft earth station (AES) operation and demonstrate correct functioning of safety satellite communication while the aircraft is on the ground at an airport[footnoteRef:3].   [3:  See the Minutes of ECC/PT1 (April 2017).] 




Indeed, for the

·  maritime case, the testing of the satellite equipment at the seaport that may[footnoteRef:4] be required during any Port State Control (PSC) inspection relates to the Global Maritime Distress and Safety Service (GMDSS) in 1530-1544MHz. [4:  A recent hard copy may be sufficient as indicated by IMO Resolution  A.1053(27).] 


· aeronautical case, the testing of the satellite equipment by the crew members at the airport before the take-off of the aircraft relates to the Aeronautical Mobile Satellite in Route Service AMS(R)S in 1525-1559MHz.



Those tests together refer to safety communications, consequently any protection of MSS receivers supporting these applications should apply to the bands dedicated to safety communications as defined in RR, i.e. 1530-1544MHz for the maritime & 1525-1559MHz for the aeronautical case.



Due to the different status of safety communications over all other mobile-satellite communication in RR (e.g. see RR 5.353A for GMDSS & RR 5.357A for AMSRS: shall have priority access and immediate availability, by pre-emption if necessary, over all other mobile-satellite), the proportionate measures that have to be defined at the seaport & airport should consider the bands dedicated to safety communications (1525-1559 MHz at airports and 1530-1544 MHz at seaports).



On the one hand, non-safety communications (e.g. SSAS[footnoteRef:5], VMS[footnoteRef:6]) operating within the same band where those proportionate measures are defined (i.e. 1525-1559 MHz for the aeronautical terminals and 1530-1544 MHz for the maritime terminals) would benefit the same protection level as safety communications. On the other hand, non-safety communications operating outside the range of safety-communications would be protected on the basis on what was defined in CEPT Report 65 (58dBm BS in-band power in 1512 – 1517 MHz & -30dBm blocking). [5:  Ship Security Alert System]  [6:  Vessel Monitoring System] 




· Timing from a transition phase 1 to phase 2

It is appropriate to refer on timing of transition from phase 1 to phase 2. It is proposed to refer to a transition period within a range from 5 to 7 years.     



International Mobile Satellite Organization (IMSO)

The International Mobile Satellite Organisation (IMSO) is the intergovernmental organization with the mandate to oversee the performance of all components and the availability of the mobile satellite communication systems recognized by the International Maritime Organization (IMO) for their use in the Global Maritime Distress and Safety System (GMDSS) and the performance of certain components of the Long-Range Identification and Tracking of ships (LRIT), which is also developed and managed by IMO. Both systems are heavily dependent on availability of robust, resilient and reliable mobile satellite communication systems.

The issue here is of interference from excessive emissions in the out-of-band and spurious domains from mobile/fixed communications networks (MFCN) employing SDL mode base stations in the frequency band 1492-1518 MHz. The potential for disruption or blocking of satellite communications receivers operating between 1518 and 1559 MHz has been extensively discussed during the 5th session of the IMO Sub-Committee on Navigation, Communication, Search and Rescue (February 2018), the recent sessions of the IMSO Advisory Committee (May & July 2018), the 99th session of the IMO Maritime Safety Committee (May 2018), the 14th session of the IMO/ITU Joint Experts’ Group (September 2018), and the 25th IMSO Assembly (October 2018),  In line with comments made therein, IMSO is making these representations in order to express its concerns about the risks of compromising the integrity of L-band satellite communications terminals. 

Ensuring the safety of life at sea is critical and is regulated prominently through the International Convention for Safety of Life at Sea (SOLAS). Satellite technology forms a key component of the ship-board radio-systems used in the GMDSS. Chapter IV of SOLAS sets the regulations for the international system established to ensure the rapid and automated alerting of shore-based search and rescue authorities and ships in the event of distress incidents at sea. The satellite Enhanced Group calling (EGC) receiver is another essential element of the GMDSS which is mandated for the reception of Maritime Safety Information (MSI) over the recognized mobile satellite system. LRIT is another mandated international system (under SOLAS chapter V – regulation 19-1) that relies on satellite technology. The LRIT system provides continuous automatic updates on the identity and position of ships which are used to enhance maritime security, safety and environmental protection.

As such, IMSO has concerns about the very narrow focus of this draft Report, with its scope limited to assessing the protection requirements for Inmarsat satellite terminal equipment only within sea ports and airports. In part, this limitation seems to be based on a very superficial reading of the current requirements of the SOLAS Convention.

For the maritime sector, the reality is that, if fitted, satellite communication equipment must be available in an operational condition throughout voyages in order to fulfil national and international obligations for safety of life, safety-related, security and routine communications. This means that protection is required throughout any area where a ship is navigating, which includes but is not limited to coastal waters, inshore waters, and port approaches including rivers and inland waterways. Some obligations also require satellite communication systems to be continuously available in an operational condition while berthed in port.

This is the situation under the current SOLAS regulations. Moreover, the IMO is now planning to revise the SOLAS Convention, and many associated regulatory instruments, as part of the Maritime Autonomous Surface Ships (MASS) project. It will be essential to maintain high bandwidth communications between fully autonomous ships and control centres continuously while navigating through coastal waters, inshore waters, and port approaches including rivers and inland waterways, as these will present the most critical phase of voyages for negotiating a plethora of rapidly changing hazards. The provision of more than two separate and independent high bandwidth communication systems, providing continuous connectivity with control centres, is recognized as being essential for introducing fully autonomous ships, which means that at least one satellite communications system must be available at all times throughout the voyages of autonomous ships. 

For the aviation sector, the zone of protection should include at least those areas where aircraft are likely to be flying close to ground over conurbations, which will certainly include the localizer volumes of airport Instrument Landing Systems. Maintaining protection in the vicinity of airports is no trivial matter because there are 577 aerodromes in Europe falling within scope of the basic regulations of the European Aviation Safety Agency providing for all types of air transport.

A further difficulty with the draft Report is that it is silent on the implications of replacing satellite terminal equipment that fully meets the accepted international requirements and standards currently in place. On vessels under the SOLAS convention the satellite terminals installed as part of the GMDSS are type approved by the vessel’s flag state and any modification to the installation is certainly non-trivial. As well as the practical implications of replacing perfectly serviceable equipment, there are significant cost implications for owners of ships and aircraft. CEPT also needs to put in place arrangements to defray the cost of replacing equipment fully compliant with international requirements in order to satisfy additional requirements imposed by CEPT countries over and above those set by the relevant international regulatory organizations and standards developing organizations.

Given the implications to safety in the maritime and aviation sectors, it is essential to secure the protection of satellite communication terminals against any interference from MFCN mobile base stations. Satellite communications need to be available continuously throughout a ship’s voyage including coastal waters, inshore waters, and port approaches including rivers, inland waterways as well as ports. The same is also true for the use of aircraft satellite communication terminals in and around airports. 

The narrow remit of the draft Report is also evident in the failure to investigate other options for avoiding interference, in particular means of reducing out-of-band and spurious emissions from MFCN mobile base stations to levels that would not disrupt or block satellite communication receivers. This would seem to be a much more effective solution to the problem.



Global mobile Suppliers Association (GSA)

GSA supports this draft ECC report and believes it has reached a good and stable state that provides proportionate measures and guidance to administrations to ensure protection of MES where and when they identify is necessary to do so. 

[bookmark: _Toc525544425][bookmark: _Toc528659184]In particular, we believe that paragraph 4.5 “Timing for protection of MES terminals” is an essential part of this report and we encourage administrations to recommend clearly inside this report a transitional time or interval from phase 1 to Phase2 that administrations may want to follow. Our proposal is to make that time in the range of 5 to 7 years. 

Currently the report states the following:

 “Recommending timing for the transition from phase 1 to phase 2 will facilitate satellite operators preparing retrofit operations for terminals/users requiring protection. Timing for closure of services is based on Inmarsat's public service obligations, which is typically 5-7 years[footnoteRef:7]. Timing for the replacement of Satcom equipment is expected to be in a similar range but it should be noted that the ending of the transition period relies on the availability of suitable terminals which allow their widespread deployment   noting that some equipment already meets the blocking requirements (See Table 6). [7:  See documents in : https://docs.imo.org/Shared/Download.aspx?did=57863
 & https://docs.imo.org/Shared/Download.aspx?did=85915
 describing phasing-out of Inmarsat A & B in 5 & 7 years respectively.] 


CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals. CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1.“ 



Aviation Spectrum Resources, Inc. (ASRI)

On behalf of commercial airlines and other airspace operators based in the United States (US) who regularly fly from North America to Europe, Aviation Spectrum Resources, Inc. (ASRI) has the following general comments on the implications of ECC Report 299[footnoteRef:8]. Over 2500 flights cross the Atlantic every day, giving US based airlines and aviation operators a significant interest in European initiatives affecting aeronautical equipment.[footnoteRef:9]  [8:  ASRI is the communications company of the US commercial aviation industry and is owned by the US airlines and other airspace users. As sponsor of the US Aeronautical Frequency Committee (AFC), ASRI brings together expertise and opinions from across the US aviation sector to promote the safe and effective operation of commercial aviation radio communications and navigation systems in use within the US and overseas.]  [9:  In these comments, ASRI makes no statement or implication of a preference of available aviation SATCOM service providers. Equipment and service provider selection are an individual choice for each aviation operator, and protecting all available aviation SATCOM options benefits the aviation industry and therefore the flying public.  ] 


The longstanding position of US based airlines and operators has been to accommodate updates to aircraft systems as part of the natural lifecycle of airframes and avionics.[footnoteRef:10] This is normally between 20-30 years for each aircraft, given the significant capital cost of purchasing or changing an operational aircraft. Fleetwide retrofit costs for a single airline can reach many tens of millions of US dollars for the replacement of a system once equipment costs, certification, maintenance updates and loss of aircraft flying time to make the changes have been accounted for.[footnoteRef:11] Hence externally driven mandates for aircraft retrofits (unrelated to safety issues) can have a very real and damaging effect on airline operations, and subsequently impacts the available service to the flying public.  [10:  Unless such a change is needed to protect the safety of the flying public and airline personnel, or provides a clear and significant performance benefit.  ]  [11:  This assumes that the equipment, and the underlying aircraft system architecture, can even support the new systems. Replacing a single piece of avionics can sometimes result in a domino effect, requiring the updating of other aircraft systems to ensure proper system integration. ] 


The draft report makes several assumptions that do not account for the above described process. Therefore, ASRI strongly recommends that the ECC and member states start a formal consultation with both European and international operator representatives to ensure aviation’s concerns are fully accounted for in the timelines for Phase 1. Working closely with the aviation industry would go a long way to ensure an agreeable outcome for all interests. 

ASRI raises these concerns, as the proposed interference environment once Phase 2 has been implemented would render all affected aviation SATCOM terminals in Europe unavailable to aircraft departing from the region. An aircraft will not be able to use such a system in flight unless it has been confirmed operational on the ground, thereby not allowing the aircraft to fly certain routes. Therefore, the implication that an avionics update would be optional once Phase 2 has begun is not correct. An accelerated implementation of Phase 2 would actually be a de facto mandate for airlines and aviation operators to retrofit their affected SATCOM. Additionally, the report does not clarify who should pay for a non-safety-initiated change that is being mandated by certain European member states on behalf of the wireless industry. ASRI would recommend the ECC, with European member states, consider how financial incentives could be made available to affected aviation operators (both European and international) to promote the adoption of compatible or alternative aviation SATCOM systems.

The report also suggests that the need to update avionics would be an incentive to aviation operators,as they would benefit from newer and more capable systems. This is not the view of many aviation organizations. The revised performance specifications being developed by international aviation standards bodies would provide many aviation operators with a drop-in replacement for the existing SATCOM DLNAs. The result would be a significant investment by operators to achieve the exact same operational performance that existed before the ECC decision came into effect. Such a mandated change is not seen as an incentive by either aviation operators, equipment manufacturers, or service providers. Hence ASRI’s opposition to such a change without suitable mitigations.

Aviation operators have a vested interest in the constant improvement of their systems and performance as aviation’s capabilities evolve over the long-term in a planned manner. However, decisions on these changes should be in close cooperation with the aviation industry to minimize and mitigate disruption to aviation operators and the flying public. Therefore, ASRI strongly recommends that the ECC and European member states consult with international aviation organizations such as IATA and ICAO on way forward that is achievable for all.[footnoteRef:12] This should combine both financial considerations with realistic timelines for the development of new avionics standards, national regulator certification, manufacturer production, and the natural lifecycles of affected aircraft. [12:  IATA and ICAO would be able to act as a focal point for almost all aviation operator interests, allowing the ECC and European member states to engage with the wider aviation community in a coordinated process.] 




Rob Andrews Chartered Marine Engineer

The report pays insufficient attention to the requirements of the Maritime industry and the need to co-ordinate actions on an International basis. It should be revised under the guidance of individuals who have significant knowledge of the Maritime (and Aeronautical) radio environment, its use and the dire consequences of interfering with L band satellite communications.





Table of comments for public consultation on draft CEPT Report 65



ECC REPORT <No> - Page 1

	Page 9





		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		IMSO/1

		0 Executive Summary

		All

		Editorial

		The scope of the Report, its terminology and objectives need more precision

		Tracked change proposals for consistency and editorial improvement are shown in the Annex



		IMSO/3

		0 Table of Contents

		Table

		Editorial

		Modification needed to reflect IMSO proposals affecting the structure of the draft Report in section 3

		Tracked change proposals for modifying the Table of Contents are shown in the Annex



		IMSO/4

		0 List of Abbreviations

		List

		Editorial

		Several abbreviations were found not to be listed and other terms were added in IMSO proposals for modifying the draft Report

		Tracked change proposals for additional abbreviations and explanations are shown in the Annex



		INM/1 & UK/1

		0 Title of report

		

		Editorial

		MES is the abbreviation for mobile earth station (singular), and it is usual to use “MESs” for plural

		Replace “MES” with “MESs”.  Same change made throughout document



		INM/8 & UK/5

		0 List of abbreviations

		

		Editorial

		Some abbreviations that are used in the Report are missing

		Add abbreviations for FANS, GOLD, ICAO, IMO, IMT, MMEL



		INM/2: & UK/2

		0

		Para 1

		Editorial

		First use of MES should be spelt out

		Replace “MES” with “Mobile Earth Stations (MESs)”



		INM/3 & UK/2

		0

		Para 1

		Editorial

		no need for capitals in “Work Item”

		Report “Work Item” with “work item”



		EE/1

		0	EXECUTIVE SUMMARY



		2

		G

		

		To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263 that the minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1517 MHz shall be −30 dBm above 1520 MHz.  The same blocking requirement is assumed for next generation maritime and aeronautical MESs.  This Report also addresses protection measures for currently operating maritime and aeronautical MESs, that do not meet this blocking requirement.



		INM/4 & UK/3

		0

		Para 2

		Technical and editorial

		To correct some technical errors

		Replace “To avoid any potential blocking of resilient MES receiver, CEPT concluded in ECC Report 263 that the minimum in-band blocking characteristic for mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm above 1520 MHz” 

with “To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263 that the minimum in-band blocking characteristic for land MES receivers from a 5 MHz broadband signal interferer (LTE) operating below 1517 MHz shall be −30 dBm above 1520 MHz”



		INM/5 & UK/3

		0

		Para 2

		Technical

		Mentioning of the blocking of new terminals leads to the need to also mention blocking of old terminals.

		Add additional sentence: “The same blocking requirement is assumed for next generation maritime and aeronautical MESs.  This Report also addresses protection measures for currently operating maritime and aeronautical MESs, that do not meet this blocking requirement. ”



		F/1

		0 Executive summary

		Paragraph 3 starting from “This ECC Report has considered…”

		General

		Adding the core reason motivating the need for proportionate solutions to address blocking issues by referring to safety applications required to be tested before leaving seaports or airports.

		This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS receivers in specific areas or locations. In particular, CEPT identifies that MSS receivers need to show correct functioning in bands 1525-1559 MHz for aeronautical terminals, and in 1530-1544 MHz for maritime terminals as part of operational procedures of relevant safety services, prior to departure from sea ports or airports.



		IMSO/2

		0 Executive Summary

		3

		General

		The summary states that: “Each national administration will decide which areas or locations require protection and how to do so, e.g. by using options outlined in Section 5 of this report if suitable to their national circumstances.”

This objective of the draft Report appears to run counter to the rules and regulations established by international treaty for the carriage and use of satellite communication equipment on board ships and aircraft.

		Delete this sentence as shown in the tracked change proposals for consistency and editorial improvement in the Annex



		INM/6

		0

		Para 3

		Technical

		Important to be clear that the report addresses only maritime and aeronautical MSS.

		Replace “MSS”

with “maritime and aeronautical”



		INM/7

		0

		Para 3

		Editorial

		Incorrect reference

		Replace “Section 0” with “Section 5”



		UK/4

		0

		3

		Editorial and General

		Replace “MSS”

with “maritime and aeronautical”







Also UK belies that Section 6 should be deleted (see later comment).  Hence the reference to Section 6 also needs to be deleted. 

		This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS maritime and aeronautical MES receivers in specific areas or locations. Each national administration will decide which areas or locations require protection and how to do so, e.g. by using options outlined in Section 0 5 of this report if suitable to their national circumstances. This Report also provides examples to show how some countries apply rules within their national borders. These examples are included for information and are not proposed as a common CEPT approach. Furthermore, this report indicated some follow-up actions in Section 6.





		LVA/1

		0 Abbreviations

		Page 4

		General

		Replace duplicated “MFCN” abbreviation with “IMT”

		“MFCN IMT - International Mobile TelecommunicationsTelephony”



		GSMA/1

		0 Executive Summary

		Last paragraph, 3rd and 4th sentences

		General

		The examples were deleted at the ECC meeting in Bordeaux, so the two sentences relating to these should be deleted.

		Delete ‘This Report also provides examples to show how some countries apply rules within their national borders. These examples are included for information and are not proposed as a common CEPT approach.’



		D/16

		Annex 1

		last Bullet point

		General

		To prevent misinterpretations it should be clearly noted that the used system are satellite based. 

		Vessel Monitoring Systems (VMS) equipment is type approved by the flag state and operates via Satcoms. The exact reporting requirements are determined by the flag-state rules, from before getting underway when leaving port until tied up again in port on return, and in some cases, continuously while in port. Some national maritime authorities mandate the use of satellite-systems operating in the band 1530-1544 MHz.





		GSMA/2

		1 Introduction

		Last paragraph, last two sentences

		General

		The examples were deleted at the ECC meeting in Bordeaux, so the two sentences relating to these should be deleted.

		Delete ‘This Report also provides examples to show how some countries apply rules within their national borders. These examples are included for information and are not proposed as a common CEPT approach.’



		IMSO/14

		[bookmark: _Ref523923212][bookmark: _Ref523923228][bookmark: _Ref523923235][bookmark: _Ref523923239][bookmark: _Ref523923247][bookmark: _Ref523923251][bookmark: _Toc525544437][bookmark: _Toc528659193]Annex 1: Other maritime issues identified

		All

		Editorial

		A few instances were noted where editorial changes could be made for consistency and clarity

		Tracked change proposals for consistency and editorial improvement are shown in the Annex



		IMSO/7

		1 Introduction 

		All

		Editorial

		Several instances were found where the text had not provided a full or consistent explanation. 

		Tracked change proposals for consistency and editorial improvement are shown in the Annex



		INM/75 & UK/64

		Annex 1

		Title

		Editorial

		The issues in this annex are related to maritime only.

		Replace “ANNEX 1: OTHER ISSUES IDENTIFIED”

with “ANNEX 1: OTHER MARITIME  ISSUES IDENTIFIED”



		UK/66

		Annex 1

		New bullet

		Technical

		To provide further information/clarity

		Interference which prevents; proper safety and operational communications at sea and in port; and the maintenance, repair, certification and inspection and test of installations on vessels prior to going to sea increases risks and creates delays. The GMDSS Sea Areas defined in SOLAS are for the application of carriage requirements to SOLAS vessels, not for defining usefulness of equipment. LRIT which relies on satellite communications is primarily a security system, but used by Rescue Coordination Centres for situational awareness during incidents.





		UK/67

		Annex 1

		New bullet

		Technical

		To provide further information/clarity

		The focus of this report are vessels to which Chapter IV of the SOLAS Convention apply. Other vessels, the great majority, have to comply with their flag-state regulations which may include use of MES for longer range communications (beyond line of sight) because of its simplicity and wider application than terrestrial communication equipment described in SOLAS regulations.





		INM/76

		Annex 1

		para 1

		

		To give clarity to the scope of this annex, which includes issues that are not necessarily outside the scope or the Report.

		Replace: “During the drafting of this report, some issues which fell outside the scope of the work item given by ECC were identified.”

with “During the drafting of this report, some issues which some considered to fall outside the scope of the work item given by ECC were identified but may be relevant for the identification of maritime operational requirements”



		GSMA/9

		Annex 1

		3rd bullet, last sentence

		Editorial

		The last sentence is an editor's note requesting more information 

		Delete ‘). Reference to EGC transmission interval required.’



		IMSO/5

		1 Introduction



		3

		Technical

		Regarding the sentence “It was noted that the IMT ends at 1517 MHz”, it is not clear whether the extent of the IMT emissions (to 1517 MHz) refers to the active resource blocks or to the nominal channel width

		Clarification of the highlighted text shown in the Annex is requested.



		INM/77 & UK/68

		Annex 1

		4th bullet

		technical

		Protection cannot be only within 1530-1544 MHz, as protection is against blocking below 1517 MHz 

		Delete “(within 1530-1544 MHz band)”



		INM/9

		1

		Para 4

		Editorial

		“and” is missing

		Replace “see ECC DEC Decision (17)06 [2], EC Decision (EU) 2015/750 [3]”

with “see ECC DEC Decision (17)06 [2] and EC Decision (EU) 2015/750 [3]”



		UK/65

		Annex 1

		4th bullet

		Technical/Editorial

		To provide clarity. Also reference to EGC already provided (Reference 15,  to SafetyNet users handbook).

		Schedule and coverage of Maritime Safety Information: International warnings and weather forecasts are transmitted according to a published routine at intervals, e.g. 4 hours in the UK, and apply to a specific geographical area. NAVTEX messages apply to a defined geographical n information area within the propagation area of the associated terrestrial transmitter and adjacent to the coast; scheduled EGC SafetyNet NAV/MET transmissions cover larger areas than NAVTEX areas and are sent twice a day[footnoteRef:13]. Where EGC is blocked, vessels may quickly transit beyond the limits of the NAVTEX area (a cargo vessel will typically cover 100nm in 6 hours, cruise ships typically more 140nm).). Reference to EGC transmission interval required.  [13:  International SafetyNet users handbook Table 1 provides SafetyNet transmission timings] 






		F/9

		Annex 1

		Bullet #5

		General

		Further indicates for these other issues that they could take benefit of  the proportionate measures within the same frequency bands as safety communications

		Other non-safety communications outside GMDSS not covered by proportionate measures, could benefit from those measures in 1530-1544 MHz and consequently in above frequencies (protection in 1544-1559MHz) ;





		INM/10

		1

		Para 5

		Editorial

		To indicate the expectation that MED standards will be updated.

		Replace “are under development”

with “are currently under development”



		INM/78 & UK/69

		Annex 1

		5th bullet

		Technical

		Some of the sub-bullets are safety related.

		replace: “non-safety”

with “maritime”



		UK/6

		1

		5

		Technical

		To add further details of the MED

		No equivalent standards for the MED, which applies to new, type-approved marine equipment, mutually-recognised within the EU, either by ETSI or IEC, are currently under development. 



		IMSO/6

		1 Introduction 

		6

		General/Technical

		The phrase “and hence there may be a need to apply other mitigation techniques to MFCN BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1492-1518 MHz frequency band to avoid harmful interference to MESs.” needs clarification as to what the “other mitigation techniques” might be.

		Clarification of the highlighted text shown in the Annex is requested by means of a reference to where explanations of the” other mitigation techniques are to be found”. Otherwise the highlighted phrase should be deleted.



		INM/11 & UK/7

		1

		Para 6

		Editorial

		Editorial improvement

		Replace “below 1518 MHz”

with “expected to operate below 1518 MHz”



		LVA/2

		1 Introduction

		Page 6

		General

		Improvement of text.

		“In consequence, CEPT has developed this study on potential blocking of MES receivers caused by MFCN (SDL base stations) operating below 1518 MHz.”



		D/15

		Annex 1

		7th Bullet point

		General

		The main task for IMO is safety of life at sea this should be stated here clearly.



Please add the propsed words. 

		IMO conventions covering maritime issues including safety of life at sea, security, pollution and environmental protection, prevention of unnecessary delays in maritime traffic, and co-operation between Governments require communication of information for implementation.





		INM/12  & UK/8

		1

		Para 7, bullet 2

		Editorial

		Editorial improvement

		Replace “operational procedures” 

with “aeronautical and maritime operational procedures”



		INM/13 & UK/8

		1

		Para 7, bullet 2

		Technical

		Operational procedures are not limited to those used prior to departure from port/airport.

		Replace “prior to departure from sea ports or airports”

with “including those required prior to departure from sea ports or airports”



		INM/14 & UK/8

		1

		Para 7, bullet 3

		Technical

		The focus of the report is mostly on measures to protect MESs operations.  The need for improved MES receivers, although is one important element is not the focus.

		Delete: “a focus on”



		INM/15 & UK/8

		1

		Para 7, bullet 3

		Editorial

		Editorial improvement

		Replace “Rules within IMO”

with “rules within the IMO”



		INM/16 & UK/8

		1

		Para 7, bullet 4

		Editorial and Technical

		Existing text is muddling the location that may be protected with the MSS operational requirement, which is addressed by the second bullet.

		Replace: “	to help administrations to define the proportionate measures in protecting maritime and aeronautical safety communications and MES terminals operational testing at seaports and airports, prior to departure from sea ports or airports.”

with “	to help administrations define the proportionate measures for protecting maritime and aeronautical safety communications and MES terminals at seaports and airports.”



		F/2

		1 Introduction

		Paragraph starting from “In addition, ECC Report 263”

		General

		Correct functioning of the MES before leaving the seaports and the airports needs to be shown on frequency bands dedicated to safety communications.

		below 1518 MHz. These MES may need to show correct functioning in bands  adjacent to 1518 MHz (including 1525-1559 MHz and 1530-1544 MHz respectively for aeronautical and maritime terminals), as part of operational procedures of safety services, prior to departure from sea ports or airports and propose proportionate solutions to address this issue. 





		EE/2

		2	CURRENT MES TERMINALS

		Last paragraph

		G

		

		Blocking has been considered to occur when a 1 dB receiver sensitivity loss is measured.  All signal levels are given for the reference point at the MES receiver/antenna connector and take into account diplexer filtering.





		HI/5

		Annex 2

		Tables

		Editorial

		Table 10 & 11 use dBm/m2

Table 12 & 13 use dBW/m2

		Choose one unit to standardise on throughout.



		HI/7

		Annex 2

		Tables

		General

		After adjusting for units, the aeronautical lines for tables 10, 11 & 12 are remarkably aligned.  How was 10 derived & why are 10 & 11 the same; this seems unlikely.

		



		IMSO/15

		[bookmark: _Ref525217909][bookmark: _Toc525544438][bookmark: _Toc528659194]Annex 2: Examples of PFD limits

		All

		Technical/Editorial

		Several instances were noted where editorial changes could be made for improving the presentation and clarity of the PFD example calculations.

		Tracked change proposals for clarity and consistency are shown in the Annex



		IMSO/8

		2 Current Terminals

		All

		Technical/Editorial

		Many instances were found where the explanations regarding current terminal use were not complete or lacked consistency. 

		Extensive tracked change proposals for technical consistency and editorial improvement are shown in the Annex



		IMSO/9

		2 Current Terminals

		All

		Technical/Editorial

		A particular problem identified in this section was the use of the term “blocking performance”. This is not felt to give an accurate representation of the purpose of the Report or further actions. 

		The draft Report investigates the onset of disturbances caused by the blocking mechanism. A more accurate term for what is being measured is the “blocking threshold”. Where the blocking threshold measurements are used to establish a standard for satellite terminal equipment, this characteristic should be termed “blocking immunity”. Extensive tracked change proposals for technical consistency and editorial improvement using these proposed terms are shown in the Annex



		INM/18 & UK/10

		2

		

		Technical

		Need to explain the relevance of the listed terminals to this report.

		Insert new sentence; “These maritime and aeronautical MESs receive in all or a part of the band 1518-1559 MHz.”



		INM/79 & UK/70

		Annex 2

		After title of the annex

		Technical

		To provide the assumed parameter value of MES antenna gain, that would allow the reader to reproduce the pfd values in the tables below.  Also, to note that in some cases, the MES antenna gain could be higher (for example if the satellite is at a low elevation)

		Insert new para: “The pfd limits calculated in this annex are based on an assumed MES antenna gain (G_MES) of 3 dBi.  It should be noted that in some cases the antenna gain of the MES in the direction to the MFCN base station could be higher.”



		D/17

		Annex 2

		Table 10-13, 3th row

		General

		As noted in the report, inland waterways are not covered by SOLAS, only those waterways are covered by the SOLAS convention which are identified as shipping lanes used by sea going vessels



Please delete « inland »

		Ports and inland waterways



		GSMA/10

		Annex 2

		A2.2

		Clarification/balancing

		[bookmark: _Hlk529359306]A short expansion of the introductory paragraph for Tables 12 and 13 is proposed to balance it with the additional text added to the introductory paragraph for Tables 10 and 11 during the ECC meeting in Bordeaux. Alternatively, if not agreeable, Table 12 and 13 should be deleted for not meeting the scope of the WI which clearly asks for proportionate solutions to be proposed. (similar to change in Section 5.1, 2nd bullet).


		Insert after the introductory sentence above Table 12 ‘It should be noted that the PFD limit for MFCN could probably not be considered a proportionate measure because it places all the burden on MFCN to protect 100% of MES types, 100% of the time at 100% of the selected locations for what is largely a procedural issue of testing MES equipment before departure from ports and airports.’

or, delete Tables 12 and 13 for not proposing a proportionate solution



		EE/11

		ANNEX 2: EXAMPLES OF PFD LIMITS

		Add 1st paragraph

		T

		

		The pfd limits calculated in this annex are based on an assumed MES antenna gain of 3 dBi.  It should be noted that in some cases the antenna gain of the MES in the direction to the MFCN base station could be higher. 





		HI/1

		2



		Figure 1 & associated commentary

		Technical

		The filter response provided is atypical of aeronautical terminals that use standardized DLNA’s.

		<insert after figure 1>

Aeronautical terminals use front end filters conforming to performance requirements defined in ARINC characteristics 741 and 781.  These characteristics specify no selectivity requirement above 1450 MHz. 



		INM/17 & UK/9

		2

		Para 1

		Technical

		Existing text talks about Inmarsat without explaining why

		Insert new first sentence: “The band 1518-1559 MHz is used by several MSS systems, including the Inmarsat system”



		INM/19 & UK/11

		2

		Text below table 1

		Technical

		Existing description of Figure 1 is not correct.

		Replace “An example of a filter currently in use is shown below in Figure 1.”

with “The performance of an example of a potential MES receiver filter is shown below in Figure 1”



		INM/80& UK/71

		Annex 2

		1st sentence

		Editorial/technical

		Current text is not correct.  The use of -50 dBm provides less protection than the -52 dBm value assumed by the FCC for the same frequency separation (1 MHz)

		replace: “FCC document FCC 05-30, paragraph 63 based on CDMA-2000 instead of OFDM considered −52 dBm for 1-2 MHz frequency separation; −50 dBm would provide better protection for a larger frequency separation for the case of CEPT.  It should be noted that Inmarsat-C and Inmarsat aeronautical terminals are not included in this test.”

with “FCC document FCC 05-30, paragraph 63 which is based on CDMA-2000 instead of OFDM and considered −52 dBm for 1-2 MHz frequency separation; −50 dBm is used in the tables in this section which would provide less protection. It should be noted that Inmarsat-C and Inmarsat aeronautical terminals were not included in these measurements.”



		INM/20 & UK/12

		2

		1st para below Figure 1

		Editorial

		To make a clearer distinction between the results for single channel LTE and those for multiple channel LTE.

		Replace “the terminal blocking”

with “Furthermore, the terminal blocking”



		I/1 & TS/1

		Annex 2



		A 2.1

Table 10

Table 11

		Technical

		The information provided in Annex 2.1 are out of scope and misleading because not relevant to the equipment used in airports and sea ports

		Remove the whole Annex 2.1 (including Table 10 and Table 11)



		INM/21 & UK/13

		2

		2nd para below Figure 1

		Editorial

		Elsewhere, we refer to interference from “multiple” so better to use consistent wording.

		Replace “Blocking measurements for aggregate channels”

with “The blocking measurements for multiple LTE channels”



		INM/22 & UK/13

		2

		2nd para below Figure 1

		Technical

		To clarify that in some instances, the simulation of multi-channel interference is realistic

		Replace: “directly as representing”

with “directly as always representing”



		HI/6

		Annex 2

		Table 12

		Technical

		The error in HI/2 has been carried forward into Table 12

		Change -28.9 to -32.9



		INM/23 & UK/14

		2

		23nd para below Figure 1

		Technical

		To clarify the meaning of the blocking levels provided below.

		Add sentence: “All signal levels are given for the reference point at the MES receiver/antenna connector and take into account diplexer filtering”



		INM/25 & UK/16

		2.1

		Last para

		Editorial

		Editorial

		Replace: “A summary of the measured blocking performance results against single and multiple LTE channels for is given below.”

with “Summaries of the measured blocking performance results against single and multiple LTE channels are given in the sections below”



		INM/24 & UK/15

		2.1

		1st para

		Technical

		The statement is not consistent with information in Table 1.

		Delete: “The majority of AESs are Classic Aero followed by SB terminals.”



		LVA/3

		2.1

		After Table 2, page 8

		General

		Improvement of text.

		“A summary of the measured blocking performance results against single and multiple LTE channels for is given below.”



		INM/81& UK/72

		Annex 2 section A2.2

		1st sentence

		Editorial

		To provide some explanation of the basis for the phase 2 pfd values, which will allow the reader to reproduce the pfd values in the tables below.

		Replace: “The PFD limits in this section are based on the blocking measurements of the most susceptible terminal performed by some Satcom manufacturers which were presented in Sections 2.1 and 2.2.”

With “For phase 1, the PFD limits in this section are based on the blocking measurements of the most susceptible terminal performed by some Satcom manufacturers which were presented in Sections 2.1 and 2.2. For phase 2, the PFD limits in table 12 are based on -20 dBm and -30 dBm blocking levels resulting from the band 1502-1512 MHz and the band 1512-1517 MHz respectively; and the PFD limits in table 13 are based on -23 dBm and -33 dBm blocking levels resulting from the band 1492-1512 MHz and the band 1512-1517 MHz respectively.”



		HI/2



		2.1.1

		Table 4

		Technical

		The AES E figure for 1499.5 MHz should be -25 dBm not -21 dBm (per original submitted data)



		Correct table 4 entry for AES E 1499.5 MHz (-25 dBm)





		LVA/4

		2.1.1

		First paragraph, page 8

		General

		Improvement of text.

		“The blocking performance of all the AESs terminals listed above in Table 2 above have been measured against a single 5 MHz LTE channel at 1512-1517 MHz, and a summary of the results for the most susceptible terminals Classic Aero (AES E) and SB (AES B) are presented in Table 3 below.”



		INM/26 & UK/17

		2.1.2

		1st para

		Technical

		To clarify the two rows in the tables following 

		Add to the end of the para: “for two cases: (1) the three uppermost LTE channels in use; and (2) the two uppermost LTE channels in use”



		INM/29

		2.2.1

		1st para

		Editorial

		Editorial

		Replace: “blocking was measured”

with “blocking test was measured”



		UK/20

		2.2.1

		1st para

		Technical and editorial

		To add clarity and add references to tables 7 and 8.



		Three different models of Inmarsat-C and Fleet Broadband (FB) have been measured against a single 5 MHz LTE channel at various LTE centre frequencies between 1512 and-1517 MHz, and the results are presented in Table 6Table 6, 7 and 8 below. Also presented in Table 6 are, the approximate number and the year of production of each model, and the frequency at which the blocking test was measured.





		HI/3

		2.1.2

		Table 5

		Technical

		Incorrect interpretation of data - This row is for a modified pattern E.



		Change “not measured” to “no blocker” 



		INM/27 & UK/18

		2.1.2

		Table 5

		Editorial

		Editorial improvements to table

		a) Replace: “Measured blocking performance from LTE channel”

with “Measured blocking signal level from LTE channel”

b) Insert new first column to indicate Case (1) and Case (2)

c) Replace “not measured” with “not generated”



		INM/28 & UK/19

		2.1.2

		Table 5

		Editorial

		Table heading appears twice

		Remove table heading below table



		INM/30 & UK/21

		2.2.1

		below Table 6

		Technical

		References to tables 7 and 8 are missing from the text

		Insert new sentence: “Tables 7 and 8 show the impact of interference from additional (lower frequency) LTE channels below 1517 MHz to Inmarsat C Model-1 and Model-2 respectively.”



		LVA/5

		2.2.1

		First paragraph, page 9

		General

		Improvement of text. To check if the reference to Table 7 is correct in the sentence?

		“Three different models of Inmarsat-C and Fleet Broadband (FB) have been measured against a single 5 MHz LTE channel at 1512-1517 MHz, and the results are presented in Table 7 below.”	Comment by Guntis Ancāns: Is the reference to Table 7 here correct?



		INM/31& UK/22

		2.2.2

		1st para

		Technical

		To clarify the two rows in the tables following 

		Add to the end of the para: “for two cases: (1) the three uppermost LTE channels in use; and (2) the two uppermost LTE channels in use”



		INM/32 & UK/23

		2.2.2

		Table 9

		Editorial

		Editorial improvements to table

		a) Replace: “Measured blocking performance from LTE channel”

with “Measured blocking signal level from LTE channel”

b) Insert new first column to indicate Case (1) and Case (2)

c) Replace “not measured” with “not generated”



		LVA/6

		2.2.2

		First paragraph, page 10

		General

		Improve text. To check if the reference to Table 10 is correct in the sentence?

		“The blocking performance of the most susceptible models, Inmarsat-C model 1, model 2 and FB model-1, have also been measured against multiple LTE channels transmitting simultaneously from one MFCN BS and the results are presented in Table 10 below.”	Comment by Guntis Ancāns: Is the reference to Table 10 here correct?



		RA/1

		3

		3

		General

		This section concentrates on the GMDSS with little regard for the numerous other MES services used by, and essential for, shipping. Long Range Identification and Tracking (LRIT), Ship Security Alarm System (SSAS), Vessel Monitoring Systems and general business communications are all used at sea AND IN PORT and should be addressed here.

		Information currently in Annex 1 should be moved to the body of the report in this section.



Additional information should be added to ensure the entirety of L band Maritime Communications within the specified band are addressed.



		HI/4

		3.1

		Last sentence of para

		Technical

		Add 2 qualifications to sentence to reflect minor safety hazard in transoceanic segment & likely evolution under Iris.

		Thus, while the potential blocking of MSS is classified as a minor failure condition[footnoteRef:14] and does not today pose a direct threat to safety of flight in the vicinity of airports, it may result in the disruption of departures, delays and cost overruns for airlines. [14:  TSO-C132, Geosynchronous Orbit Aeronautical Mobile-Satellite Services Aircraft Earth Station Equipment.] 






		IMSO/10

		3.1 Aeronautical

		All

		General/Technical/Editorial

		This section was felt to need some editorial re-ordering to improve the flow, and was also felt to be in need of some additional information on the numbers of aerodromes needing protection and the extent of protected zones.

		Extensive tracked change proposals for technical consistency and editorial improvement are shown in the Annex



		LH/1

		3.1, Aeronautical



		

		General

		In case of technical issues of the Satcom equipment the maintenance has to perform tests on ground to get the aircraft in service again. If the maintenance is not able to perform an operational test successfully due to the LTE interference this will increase maintenance cost, unnecessary removal of Satcom equipment and delays. Due to ATC flight plan restrictions for flights without FANS fuel consumption and emission will increase.

I suggest to review the Report of Committee of the 13th Air Navigation Conference AI 2,  AN-Conf/13-WP/311 (Montreal, 09-19 Oct. 2018) Agenda Item 2, Section 2.9 regarding interference with aircraft navigation and communication (CNS) systems. 

Also I suggest reviewing the section Recommendation 2.2/1 of that document.  Maybe this could provide some synergy effect?  



		Please amend section regarding unnecessary maintenance actions I described in the comment section.



		INM/33

		3.1

		para 7

		Editorial

		To use abbreviation previously defined.

		Replace “swift broadband” with “”SB”



		INM/34

		3.1

		para 7

		Editorial

		Use capitals for definition of SESAR

		Replace; “single European sky ATM research”

with “Single European Sky ATM Research”



		INM/35 & UK/24

		3.1

		para 7

		Editorial/Technical

		Concluding text appears in the middle of the section

		Move the text from “Thus, there is an urgent need... to the end of the para to the end of the section” (with some minor changes).  



		IMSO/11

		3.2 Maritime

		All

		General/Technical/Editorial

		The purpose this section, as presented, was not clear. Extracts from the SOLAS Convention were presented but the analysis seems to have been based on a superficial reading of particular points, neglecting to take account of the whole range and purpose of IMO instruments dealing with the carriage and use of radiocommunication equipment during voyages 

		Extensive tracked change proposals for technical consistency and editorial improvement regarding the use of installed radiocommunication equipment throughout a ship’s entire voyage are shown in the Annex. 

In particular, it is proposed to delete section 3.2.2 and rename section 3.2.1 as “Situation for ships under way”



		D/1

		3.2

		1st para

		General

		For ships below carriage requirement according SOLAS IV national administrations may define requirements based on IMO in MSC/Circ. 803 which is than mandatory for these vessels – this should be reflected in this report.

Add the word “mandatory”

		Safety of life at sea is regulated prominently by the International Maritime Organisation (IMO) through the International Convention for the Safety of Life at Sea (SOLAS), 1974. SOLAS Chapter IV sets the regulations for the Global Maritime Distress and Safety System (GMDSS). All passenger ships engaged in international voyages and cargo ships above 300 GT engaged on international voyages have to comply with GMDSS[footnoteRef:15]. Non-convention vessels participate in the GMDSS on a voluntary basis or mandatory under a national regulation. [15:  The guidelines for the participation of non-SOLAS ships in the GMDSS are specified by IMO in MSC/Circ. 803. ] 






		INM/36

		3.2

		para 1

		Technical

		SOLAS does not include only GMDSS, but also LRIT, which is important to explain.

		Insert new sentence: “Such ships are also obligated, without geographical limit, to comply with the LRIT system, under SOLAS Chapter V regulations, which is based on the transmission of periodic and on-demand packaged data to shore based entities in order to enhance the safety, security and of the marine environment.”





		INM/37

		3.2

		para 1

		Editorial

		Editorial improvements to text

		Replace: “Non-convention vessels participate in the GMDSS on a voluntary basis or under a national regulation”

With: “Non-convention vessels also participate in the GMDSS, either on a voluntary basis or under a national regulation”



		UK/25

		3.2

		para 1

		Editorial/Technical

		To add precision 

		Safety of life at sea is regulated prominently by the International Maritime Organisation (IMO) through the International Convention for the Safety of Life at Sea (SOLAS), 1974. SOLAS Chapter IV definesets the regulations for the Global Maritime Distress and Safety System (GMDSS) installations on. Aall passenger ships engaged in international voyages and cargo ships above 300 GT engaged on international voyages have to comply with the GMDSS[footnoteRef:16][ footnote reference should be in superscript].   Non-convention vessels also participate in the GMDSS, either on a voluntary basis or under a national regulation.   [16:  The guidelines for the participation of non-SOLAS ships in the GMDSS are specified by IMO in MSC/Circ. 803. ] 






		UK/26

		3.2

		Para 2

		Editorial/Technical

		To add precision 

		In addition to the GMDSS use, in accordance with some other international conventions covering maritime issues, and for reasons of geographic coverage, availability and privacy, vessels make use of satellite services covering maritime issues including, security, pollution, environmental protection, and monitoring, control and surveillance of fishing vessels.



		INM/44  & UK/31

		3.2.1

		End of section

		Technical

		This section is very complex, and therefore needs a summary/conclusion to help admins understand the key message

		Add a new para: “Inmarsat terminals are used to support maritime operations at sea, in some cases to meet mandatory requirements in coastal areas.”



		INM/38 & UK/27

		3.2.1

		Para 1

		Editorial

		The text in the first para is not limited to maritime satcom

		Remove: “For maritime Satcom”



		INM/39 & UK/28

		3.2.1

		Para 2

		Technical

		To clarify that the para relates to SOLAS convention ships

		Replace; “every ship”

with “every SOLAS convention ship”



		INM/41 & UK/29



		3.2.1

		Para 3

		Technical/Editorial

		Editorial improvements to text

		Replace: “If no NAVTEX is available, Inmarsat Enhanced Group Calling System (EGC) should be used; only in cases where EGC is not available may the ship be granted an exemption...”

with “If outside a NAVTEX service area, Inmarsat Enhanced Group Calling System (EGC) should be used.  Only in cases where EGC is not available may the ship be granted an exemption”



		INM/40 & UK/28

		3.2.1

		Para 2, bullet 2

		Technical/Editorial

		Editorial improvements to text

		Replace; “if NAVTEX stations cover a part or the whole path of the vessel”

with “if a defined NAVTEX station service area covers a part or the whole path of the vessel”



		INM/42  & UK/30

		3.2.1

		Para 4, 1st bullet

		Technical/Editorial

		Important to identify that one of the options is Inmarsat, otherwise there is no relevance to this information.

		Replace: “	these subsections are coupled by an “or” which means that there are five solutions of radio-equipment to initiate a distress alert and the selection of means is up to the ship, not to the flag-, coast of port-state,”

with “	these subsections are coupled by an “or” which means that there are five solutions of radio-equipment to initiate a distress alert, including by use of Inmarsat terminals, and the selection of means is up to the ship or flag-state, not to the coast or port-state”



		D/2

		3.2.1



		Para 6

1. Bulletpoint

		Editorial

		Correct typo, change “of” to “or”

		these subsections are coupled by an “or” which means that there are five solutions of radio-equipment to initiate a distress alert and the selection of means is up to the ship, not to the flag-, coast- orf port-state,





		D/3

		3.2.1

		Para 6

2. Bulletpoint

2nd para

		Editorial

		Incorrect terminology, change Data to Plan 

		the existence of Sea Areas A1 and A2 depends on the coast state taking on the corresponding obligations under SOLAS. The service areas are available in the GMDSS Master DataPlan;





		D/4

		3.2.1

		6th Para 

3. Bulletpoint



		General

		With the SDL the Service area of L-Band Satellite communication will be reduced in coastal areas such conditions are not common within the maritime community.

Within the RR it is knows that Member states can request exceptions and exclusion that can be defined, such method is unknown to SOLAS. Member states can declare which service they would offer in addition in accordance with the definition of Sea Area A1 and A2 which is published in the GMDSS Masterplan. At the time no publication is known within IMO that provide means to inform interested parties that no service will be provided in a certain part of the defined coverage area.

Please add the following text.

		Within the framework of SOLAS it is assumed that the L-Band Resources as well as HF are fully available within their defined service area. Appropriate means are to be identified how to inform member states and mariners that a predefined area within the GMDSS Service area of L-Band Inmarsat Systems is not available due to interference.







		INM/43  & UK/30

		3.2.1

		Para 4, 3rd bullet

		Technical/Editorial

		According to maritime experts, there are coastal areas where Navtex is not available, which is important for admins to know about.

		Replace: “	there may be some places in the CEPT coastline where the availability of MSI through Navtex stations is not guaranteed.”

with “	there are places in the CEPT coastline where MSI through Navtex stations is not available”



		F/3

		3.2.3

		Last sentence

		General

		The last sentence does not refer to any testing at seaport.Moreover, SSAS does not refer to safety communications and is not subject to any Port State Control inspection.

		There are maintenance and repair requirements related to communications other than GMDSS, for example SSAS, which are also carried out while in port.	Comment by France: SSAS does not refer to safety communications and is not subject to any PSC inspection





		INM/45  & UK/34

		3.2.3

		para 1

		Editorial

		To clarify that the first para relates only to SOLAS vessels

		Add: “For SOLAS vessels,” to the beginning of the first sentence.



		INM/46  & UK/34

		3.2.3

		para 1

		Technical

		The use test call is not only for reasons of simplicity.

		Add to end of the para: “and may be essential where a vessel has been several days in port or required maintenance”



		UK/32

		3.2.3

		para 1, 1st bullet

		Editorial

		To clarify first bullet

		a harmonised required usage of VHF communications for safer navigation for countries having signed the Regional Arrangement on the Radiocommunication Service for Inland Waterways (RAINWAT) (http://www.rainwat.bipt.be/arrangement); 





		UK/33

		3.2.3

		para 2

		Editorial

		Editorial

		This means that for some countries in EU and for countries having signed the RAINWAT arrangement, VHF must be is used for inland locations where the SOLAS convention is not defined.



		D/5

		3.2.3

		1st and 2nd 

		General

		The text is not clear for what purpose the noted guideline has been developed. The text should clarify that this guideline is developed to ensure that the surveys such as port state control is carried out in a world-wide harmonised way by different entities. This procedure is not applicable for the test by the crew to check the equipment before commence the voyage.

Please add the proposed words.

		Demonstration of the functioning of the Satcom equipment happens during Port State Control (PSC) inspections of GMDSS or and before leaving the harbour (by the crew). IMO Resolution A.1053(27), adopted on 30 November 2011 and not part of SOLAS, provides guidance on how to check the correct functioning of maritime radio equipment during a survey. It is stated that it can be done by “checking for correct operation by inspection of recent hard copy or by test call”. However, it is recognised that testing of terminal operation in port is often carried out for the sake of simplicity. 

In case of interference, for a survey demonstrating that the equipment has been able to work properly “by inspection of recent hard copy” is sufficient to consider the proper working. If a recent hard copy is not available, “a test call” is the only method of showing compliance. 





		D/6

		3.2.3

		3rd Para

		General

		The paragraph is not clear what should be achieved to ensure clear understanding the last sentence was added, because when GMDSS equipment is not operating the ship in unseaworthy and has to request a repair/exchange of the equipment. 

Please add the proposed words.

		According to SOLAS/IV, 15.8, “While all reasonable steps shall be taken to maintain the equipment in efficient working order to ensure compliance with all the functional requirements specified in regulation 4, malfunction of the equipment for providing the general radiocommunications required by regulation 4.8 shall not be considered as making a ship unseaworthy or as a reason for delaying the ship in ports where repair facilities are not readily available, provided the ship is capable of performing all distress and safety functions.” Hence failure of a test of general communications should be followed by a test of distress and safety functions. The failure of GMDSS equipment on the other hand would make a ship unseaworthy.





		INM/47 & UK/35



		3.2.3

		para 3

		Technical

		Some state requirements also require a test before departure.

		Add new para: “For non-convention vessels, there may be requirements to test equipment before departure in accordance with flag-state regulation.”



		D/7

		3.2.3

		4th Para

		Editorial

		For clearer reading the word « also » was shifted.

		There are maintenance and repair requirements related also to communications other than GMDSS, for example SSAS, which are also carried out while in port.





		INM/48

		3.2.3

		para 4

		Technical

		Sentence should be broader to cover GMDSS and non GMDSS, and to cover survey.

LRIT is another important example, as is mandatory for SOLAS ships.  

		Replace: “There are maintenance and repair requirements related to communications other than GMDSS, for example SSAS, which are also carried out while in port.”

with: “The survey, maintenance and repair requirements related to GMDSS and other communications, for example LRIT and SSAS, are also carried out while in port”



		UK/36

		3.2.3

		para 4

		Technical

		Paragraph should be broader to cover other examples.



		There are maintenance and repair requirements related to communications other than GMDSS, for example SSAS, which are also carried out while in port.

Vessel certification, which involves testing, is a requirement for SOLAS convention vessels. Certification and PSC therefore have associated maintenance and repair requirements related to communications, which are not limited to GMDSS installations, for example LRIT and SSAS. To conduct such activity at sea may be impractical; increases hazards for personnel; and may deny a vessel operational use of communications.





		IMSO/12

		[bookmark: _Toc525544419][bookmark: _Toc528659179]4 Timing and steps for the introduction of MFCN in L-Band and protection of MES in adjacent bands

		All

		General/Editorial

		Several instances were identified where greater clarity and consistency are needed, particularly as regards the expectations and timelines for introducing satellite terminal equipment with more resilient blocking immunity characteristics. 

		Tracked change proposals for technical consistency and editorial improvement are shown in the Annex regarding the replacement of satellite terminal equipment on board ships and aircraft.



		I/3 & TS/3

		4



		4.4

Second Paragraph

		General

		Even if incentives would become available to aid affected users in the retrofit of upgraded terminals, the cost for retrofit/replacement of aviation terminals exceed the incentives by orders of magnitude.

		After the second paragraph (“At the same time the service providers also have business incentives in ensuring that the service may continue with the same service level as currently, when MFCN is brought into use below 1518 MHz - thus they may consider either to aid affected customers amongst airlines and shipping companies in the retrofit of upgraded MES equipment or to trigger migration to usage of compatible MES equipment.”) add the following:

“However costs and burdens suffered for retrofitting are expected to be significantly higher than any foreseeable incentive. This might force the commercial airlines to fly existing aircrafts with existing terminals until end of life (20-30 years).”



		I/4 & TS/4

		4



		4.4

Third Paragraph

		General

		The IRIS project is already operational in its Precursor phase and the Initial Service is scheduled to become operational in 2020 with Pilot Airlines becoming operational in 2019. At those times new more resilient terminals will not yet be type approved and available. Existing aircrafts and those aircrafts delivered before the availability of new more resilient terminals, due to the huge costs and burdens for retrofitting, will continue to use existing terminals until their end of life.

		Replace third paragraph (“An example of an implementation pipeline for the retrofit of equipment on aircraft is Iris (as a part of the SESAR project) which is designed to improve air traffic management over continental and transoceanic airspace. In the context of Iris, new terminals for aircraft should meet the new standards and new blocking requirements. There is currently no requirement for Iris equipage. A requirement for installation of Iris compatible and resilient satellite communication terminals on aircraft would potentially solve several problems, one being the need to address capacity constraints with VHF data link (VDLm2), and the other being to minimise the constraints on deployment of SDL or reduce the risk of interference to Satcom.”) with the following:

“Despite of potential incentives, due to the high costs and burdens for retrofitting, the existing aircrafts and those aircrafts delivered before the availability of new more resilient terminals will be impaired until their end of life in the capacity to access the Initial Service and Full Service phases of IRIS project.”



		I/5 & TS/5

		4



		4.5

Third paragraph

		General

		The IRIS Project schedule indicates that IRIS will become operational during the Phase 1.

		Remove the strikethrough sentence: “CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals. CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1.”



		INM/49 & UK/37



		4.1

		para 2

		Editorial

		Missing frequency from the bands

		Replace “1427-1452 -1517”

with “1427-1452 and 1492-1517”



		LVA/7

		4.1

		Second paragraph, page 16

		General

		Improvement of text. 

		“According to the EU Commission Implementing Decision (EU) 2015/750 [3], all or some of the frequencies in the ranges 1427-1452-1517 MHz shall be designated and made available for wireless broadband by 1 October 2018.”



		INM/52 & UK/40

		4.2

		last para

		Editorial

		Editorial improvements to text

		replace: “and may consider...”

with: “and CEPT may consider...”



		D/8

		4.2

		2nd Para

2nd Bullet point

		General

		In principle the ETSI Standard is starting from the same point as the IEC standards. Due to the fact that ETSI is close related to the EC a request was sufficient that ETSI start the work accordingly.

It is unclear why a Satellite provider should change his equipment standard based on European requirements. It has to be taken into account that in all three regions these Frequencies are identified for IMT usage therefore a limitation on Europe seems to be not appropriate. Therefore such Masks should be based on ITU Requirements which then would provide solid ground for further work on world wide base.

Please change to the proposed wording. 

		Revision of standards related to maritime equipment, noting that this might require the availability of an ITU-R Recommendation as a basis. The work to revise the ETSI standards applicable to some maritime equipment is in progress. Regarding tThe IEC standards, for receiver performance as well as the ETSI Standards these standards refer to the satellite operator's equipment standards and hence the updating of satellite operator's standards  To ensure harmonised implementation for the three ITU regions a new mask defined by ITU would ensure that technical standards could be developed to ensure that would automatically put the new receiver blocking requirements in effect for new terminals. For aeronautical terminals, availability of equipment could be expected soon after publication of the new standards that may require a couple of years to be updated.





		EE/3

		4.2	TIMING FOR AVAILABILITY OF NEW MES EQUIPMENT

		2nd  paragraph, end of 1st bullet add

		g

		

		with publication foreseen in mid 2020



		INM/50 & UK/38

		4.2

		para 2, 1st bullet

		Technical

		Extra information to help the reader understand the anticipated timing of the standards.

		Add to the end of the sentence: “with publication foreseen in mid 2020”



		INM/51 & UK/39

		4.2

		para 2, 2nd bullet

		Technical

		This text should not be part of the bullets and is revised to refer to the timing of equipment rather than the timing of the standards.

		Replace: “For aeronautical terminals, availability of equipment could be expected soon after publication of the new standards that may require a couple of years to be updated.”

with: “For aeronautical terminals, availability of equipment could be expected soon (within one to two years) after publication of the new standards.” as a separate (non-bulleted para)



		INM/54 & UK/42

		4.3

		last para

		Technical

		We cannot assume an IMO requirement to replacement of current equipment.

		Replace: “The requirement”

with “any requirement”



		INM/53 & UK/41

		4.3

		para 3

		Technical

		To clarify that this sentence is talking about aero terminals, and not maritime.

		replace: “certified Satcom terminals”

with: “certified aeronautical Satcom terminals”



		RA/2



		4.3

		5th paragraph

		General

		Paragraph is incomplete.

		The requirement for replacement is the responsibility of the IMO (via the member states), and in addition the EU for those services required by them. There is currently no mechanism to enforce the upgrade/replacement of Marine equipment which met the technical standards in force when originally fitted and it would take a number of years to put this mechanism in place.



		D/9

		4.4

		1th Para

		General

		In most cases L-Band equipment on board vessel is equipment used in the GMDSS. Blocking of such equipment will be a disruption of this service – therefore safety of live service should be noted explicitly. Because there is carriage requirement and this equipment is for safety of life operation from a certain point due to his responsibility the ship owner will be urged to change the equipment – therefore the words “if they wish” should be deleted.



Please add/delete the proposed words. 

		It has been concluded that blocking of MES due to MFCN below 1518 MHz may cause disruption of services including safety of life services, as well as departures, delays and cost overruns for shipping companies and airlines (see Section 3.1 and 3.2). To this end it is important that resilient equipment, based on updated standards, is available on the market in order to enable shipping companies or airlines to avoid any potential interruption of their business due to MFCN below 1518 MHz, by retrofitting their vessels or aircrafts with new equipment, if they so wish. 





		INM/55

		4.4

		para 2

		Technical

		To clarify “service providers” in this context

		replace: “At the same time the service providers”

with: “At the same time the mobile service providers”



		RA/3

		4.4

		2nd paragraph

		General

		Implication that Maritime service providers should aid affected customers places the onus and cost in the wrong place. These are established services which should not be interfered with. Should there be a need for change then it is the providers of the new MFCN services who should bear the burden.

		Re-write the paragraph to place the burden oc change on the MFCN service providers.



		INM/56& UK/44

		4.4

		para 3

		Technical

		Iris is introduced in section 3.1, so no need for a new introduction here.

This sentence regarding new terminals is moved to the new para below and revised.

To provide an explanation of the main information regarding timing to come from Figure 2

One of the major impacts of Iris in the context of this Report is that it may require protection at additional airports.

		Replace: “An example of an implementation pipeline for the retrofit of equipment on aircraft is Iris (as a part of the SESAR project) which is designed to improve air traffic management over continental and transoceanic airspace. In the context of Iris, new terminals for aircraft should meet the new standards and new blocking requirements. There is currently no requirement for Iris equipage. A requirement for installation of Iris compatible and resilient satellite communication terminals on aircraft would potentially solve several problems, one being the need to address capacity constraints with VHF data link (VDLm2), and the other being to minimise the constraints on deployment of SDL or reduce the risk of interference to Satcom.”

with: “In the context of Iris, there is currently no requirement for Iris equipage, but the expected implementation timeline for Iris is illustrated in Figure 2 below, showing initial service starting in 2020.  This suggests a need to consider protection of IRIS operations at additional airports from this date.”



		INM/57

		4.4

		para 3

		Technical

		It is important to be clear about whether Iris Satcom terminals will meet the new blocking requirement,

		Add new para as follows: “New terminals for aircraft operating in Iris should meet the new standards and new blocking requirements.   The replacement of aircraft satcom equipment is significantly expensive and hence airlines may use current satcom equipment for Iris operations.”



		INM/58

		4.4

		para 3

		Technical

		Feedback from the aviation community is that there is no prospect of a mandate for retrofit, so this should be deleted.



		Delete the sentence: “A requirement for installation of Iris compatible and resilient satellite communication terminals on aircraft would potentially solve several problems, one being the need to address capacity constraints with VHF data link (VDLm2), and the other being to minimise the constraints on deployment of SDL or reduce the risk of interference to Satcom.”



		INM/59 & UK/45

		4.4

		para 4

		Technical

		The timing for implementation of Iris is not dependent on a requirement for equipage.

		Delete the sentence: “If a requirement for Iris equipage is put forward, the implementation timeline would look like illustrated in Figure 2 below.”



		EE/4

		4.4	POTENTIAL TO ACCELERATE RETROFIT

		3rd paragraph before the Figure 2

		G

		

		Regarding Iris, there is currently no requirement for Iris equipage, but the expected implementation timeline for Iris is illustrated in Figure 2 below, showing initial service starting in 2020.  This suggests a need to consider protection of IRIS operations at additional airports from this date.

New terminals for aircraft should meet the new standards and new blocking requirements.  The replacement of aircraft satcom equipment is significantly expensive and hence airlines may use current satcom equipment for Iris operations...



		EUROCAE/1



		4.5



		Last

		General

		A proper discussion on timescales should be held with the airlines to determine the time for Phase 2

		Change ‘inform ICAO/IATA and IMO’ to ‘discuss and agree with ICAO/IATA/EUROCAE and IMO’



		GSA/1

		4.5

		

		General

		Recommend clearly a transition time from phase 1 to phase 2

		CEPT will recommends timing for the transition from phase 1 to phase 2 in the range of 5 to 7 years but that which may differ for maritime, aeronautical MES terminals. CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1



		GSMA/6

		4.5

		Last paragraph, second line

		Editorial

		Align with text above

		Delete ‘the’ before ‘phase’ and replace ‘one’ by ‘1’



		LH/2

		4.5, Timing for Protection of MES Terminals



		

		General

		Timing for Transition period: 

Normally Inmarsat is able to move the services from old satellites to new satellites to be downwards-compatible. In case Inmarsat will phase out satellites the avionics on board of the aircraft will not be removed. So the LTE frequencies still could interfere with the aircrafts themselves.  Today there is no technical modification (Service Bulletin) available which can be installed to protect the aircraft satellite system against the interference of the new LTE frequency. Developing, testing, certifying and installation a technical modification for all the different avionic combinations in all the different affected aircraft installations would take approx. 10 years. 



Due to the high financial burden it could be uneconomical to equip aircraft which are phased out shortly after transition phase (depending on costs for embedding the required avionic modification). Therefore those aircraft also should be covered in the transition period. 

		12 year-transition period in an sufficient area around airports should be requested.   



		GSMA/3

		4.5

		1st paragraph, second line

		Typo

		Add space between ‘or’ and ‘the’ after 'CEPT' in second line

		Add space between ‘or’ and ‘the’



		INM/60 &UK/46

		4.5

		para 1

		Editorial/technical

		Existing description of CEPT action taken in 2017 is not accurate.

		Replace: “Phase 2 may provide a permanent pfd limit for IMT coverage in the same locations as phase 1, based on −30 dBm blocking requirement (requested by CEPT since 2017) for block 1512-1517 MHz”

with: “Phase 2 may provide a permanent pfd limit for IMT coverage in the same locations as phase 1, based on −30 dBm blocking requirement (requested by CEPT for land MESs in 2017) for the block 1512-1517 MHz”



		F/4

		4.5

		Paragraph 2 

		General 

		Aeronautical equipment are under development and a certification process is needed for installing equipment on board aircraft.

		Recommending timing for the transition from phase 1 to phase 2 will facilitate satellite operators preparing retrofit operations for terminals/users requiring protection. Timing for closure of services is based on Inmarsat's public service obligations, which is typically 5-7 years[footnoteRef:17]. Timing for the replacement of Satcom equipment is expected to be in a similar range but it should be noted that the ending of the transition period relies on the availability of suitable terminals which allow their widespread deployment   noting that some equipment already meets the blocking requirements (See Table 6). Aeronautical equipment are under development and a certification process is needed for installing equipment on board aircraft. [17:  See documents in : https://docs.imo.org/Shared/Download.aspx?did=57863
 & https://docs.imo.org/Shared/Download.aspx?did=85915
 describing phasing-out of Inmarsat A & B in 5 & 7 years respectively.] 






		GSMA/5



		4.5

		2nd paragraph, penultimate line

		Typo

		Add comma and remove excess spaces

		Add comma after ‘deployment’ and remove the excess spaces



		INM/61 & UK/47

		4.5

		para 2

		Editorial/technical

		It is important to identify that the closure of services that was related to public service obligations was only certain maritime services (not aeronautical).

		Replace: “Timing for closure of services is based on Inmarsat's public service obligations, which is typically 5-7 years11”

with: “Timing for closure of certain maritime services has been based on Inmarsat's public service obligations, which was typically 5-7 years11”



		INM/62 & UK/47

		4.5

		para 2

		Editorial/technical

		clarify the text to indicate that availability of terminals and their widespread deployment are two different things.

		Replace the sentence: “Timing for the replacement of Satcom equipment is expected to be in a similar range but it should be noted that the ending of the transition period relies on the availability of suitable terminals which allow their widespread deployment   noting that some equipment already meets the blocking requirements (See Table 6)”

with: “Timing for the replacement of Satcom equipment is expected to be in a similar range but it should be noted that the ending of the transition period relies on the availability of suitable terminals and their widespread deployment.  It may be noted that for some maritime services, some terminal equipment already meets the blocking requirements (See Table 6)”



		EE/5

		4.5	TIMING FOR PROTECTION OF MES TERMINALS

		3th Paragraph

		G

		

		Subsequent to discussion with ICAO/IATA and IMO, CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime and aeronautical MES terminals. 





		F/5

		4.5

		Paragraph 3 starting from “CEPT will recommend”

First sentence

		General

		

		CEPT will recommends administrations to define timing for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals.



		F/6

		4.5

		Paragraph 3 starting from “CEPT will recommend”

Second sentence

		General

		It appears important to provide a rough estimate of the transition period which should not be based on the commercial economical lifecycle of the satcom.

Such transition may be in the range from 5 to 7 years or shorter so that Phase 2 would start no later than 2025.The relevant timing for transition from phase 1 to phase 2 should be assessed on case by case basis depending, in particular, on the date of the authorisation of mobile SDL below 1518 MHz

		……….for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals. Such transition may be in the range from 5 to 7 years or shorter so that Phase 2 would start no later than 2025.The relevant timing for transition from phase 1 to phase 2 should be assessed on case by case basis depending, in particular, on the date of the authorisation of mobile SDL below 1518 MHz  CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1.





		INM/63

		4.5

		para 3

		Technical

		To clarify that the recommendation on the timing should occur after discussion with ICAO/IATA and IMO.

		replace: “CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals”

with: “Subsequent to discussion with ICAO/IATA and IMO, CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime and aeronautical MES terminals.”



		UK/48

		4.5

		Para 3

		General

		The first sentence is an action which could be recorded in the PT1 minutes if necessary.  

		Delete “CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime and, aeronautical MES terminals “.

.  



		EE/6

		4.5	TIMING FOR PROTECTION OF MES TERMINALS

		4th Paragraph

		G

		

		CEPT will discuss with ICAO/IATA and IMO so that they can take the appropriate steps with no delay in order to establish with CEPT administrations the duration of the phase one to an acceptable/reasonable timeframe; and with the airlines and their trade bodies (e.g. Airlines for Europe ("A4E")) to establish a realistic time schedule for the adoption of new aeronautical terminals.





		INM/64

		4.5

		para 4

		Technical

		To clarify that the recommendation on the timing should occur after discussion with ICAO/IATA and IMO.

		replace: “CEPT will inform ICAO/IATA and IMO so that they can take the appropriate steps with no delay in order to reduce the duration of the phase one to an acceptable/reasonable timeframe”

with “CEPT will discuss with ICAO/IATA and IMO so that they can take the appropriate steps with no delay in order to establish with CEPT administrations the duration of the phase one to an acceptable/reasonable timeframe”



		RA/5

		4.5

		4th paragraph

		General

		This paragraph appears very arrogant and blinkered in its approach to IMO (and ICAO/IATA). 

There is no mention of shipping companies and Maritime trade bodies.

		CEPT will liaise with inform ICAO/IATA and IMO to establish a realistic timescale for so that they can take the appropriate steps with no delay in order to reduce the duration of the phase one to an acceptable/reasonable timeframe

and with the airlines and shipping companies and their trade bodies (e.g. Airlines for Europe ("A4E"), International Chamber of Shipping (ICS), Comite International Radio Maritime (CIRM)) to establish a realistic time schedule for the adoption of new aeronautical and maritime terminals.





		UK/49

		4.5

		para 4

		Editorial 

		Editorial improvement

		CEPT will inform ICAO/IATA and IMO so that they can take the appropriate steps with no delay in order to reduce minimise the duration of the phase one to an acceptable/reasonable timeframe; and with the airlines and their trade bodies (e.g. Airlines for Europe ("A4E")) to establish a realistic time schedule for the adoption of new aeronautical terminals.





		GSMA/4

		4.5

		2nd paragraph and 3rd paragraph

		Comment and proposal for adding clarity

		Comments regarding the important timing for phase 2 and a proposal for adding a sentence in the third paragraph after the first sentence to provide clarity to MSS and IMT.

		Add new sentence after first sentence of 3rd paragraph “It is recommended that the constraints for phase 1 and 2 including the date for phase 2 are made clear before the awards of IMT in the frequency band 1492 to 1517 MHz.”



		D/10

		4.5

		Footnote 11

		General

		The noted documents are not available for public use.

		



		LVA/8

		4.5

		Third paragraph, page 18

		General

		Needed explanation, possibly adding some explanatory text.

In what document the timing will be addressed? Not clear when the Phase 1 and Phase 2 will be started.

		“CEPT will recommend timing for the transition from phase 1 to phase 2 which may differ for maritime, aeronautical MES terminals. CEPT is making the assumption that MES Terminals operating under IRIS project are not subject to phase 1.”	Comment by Māris Klaučs: In what document the timing will be addressed? Not clear when the Phase 1 and Phase 2 will be started.



		IMSO/13

		[bookmark: _Toc528659185]5 Proportionate measures to address the potential blocking of MES terminals

		All

		Technical/Editorial

		Several instances were identified where greater clarity and consistency are needed on the technical measures proposed in the draft Report for addressing the interference potential of MFCN base stations to satellite communication terminals on board ships and aircraft.

		Tracked change proposals for technical consistency and editorial improvement are shown in the Annex regarding the protection of satellite terminal equipment on board ships and aircraft from interference caused by MFCN base stations.



		EE/7

		5	PROPORTIONATE MEASURES TO ADDRESS THE POTENTIAL BLOCKING OF MES TERMINALS

		End of 1st paragraph

		G

		

		circumstances, and the timing related to the application of the different protection measures.



		INM/65 & UK/50

		5

		para 1

		Technical

		The timing of protection measures is an additional important aspect that admins will need to decide upon.

		Add to the end of the first para: “, and the timing related to the application of the different protection measures”



		UK/50

		5

		para 1

		Technical

		The timing of protection measures is an additional important aspect that admins will need to decide upon.

		Add to the end of the first para: “, and the timing related to the application of the different protection measures”



		F/7

		5.1

		Last paragraph

		Editorial

		Move the last paragraph between the first and the second one of the same section because this information has to be used when defining the pfd limit for Phase 2. This ensures a proper understanding of the proportionate measures  

		In order to ensure protection of maritime and aeronautical terminals at selected seaports and airports respectively, one option is to apply a protection measure based on PFD limits for MFCN BS and this methodology is described in this section. 

To avoid any potential blocking of new MES receiver, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime) mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm for the band above 1520 MHz.

Two phases are proposed with a transition period as described above. 





		I/2 & TS/2

		5.1



		Third paragraph

first bullet

		Technical

		The information provided in FCC document FCC 05-30, paragraph 63 are out of the scope of the Report 299 and misleading because not relevant to the equipment used in airports and sea ports

		Remove the first bullet (“existing regulation outside CEPT: FCC document FCC 05-30, paragraph 63 based on CDMA-2000 instead of OFDM considered −52 dBm for 1-2MHz frequency separation;−50 dBm would provide better protection for a larger frequency separation for the case of CEPT. It should be noted that Inmarsat-C and Inmarsat aeronautical terminals are not included in this test; or”).

Remove the word “either” from the last line of the third paragraph (“The value of the PFD limit for Phase 1 (i.e. the transition period) could be derived by considering a more stringent (lower) value of blocking than −30 dBm. This value could be based on either:”)



		INM/66 & UK/51

		5.1

		para 1, last sentence

		Editorial

		Reference to section 4.5 is missing

		Replace : “Two phases are proposed with a transition period as described above” 

with: “Two phases are proposed with a transition period as described in section 4.5 above”



		UK/51

		5.1

		para 1, last sentence

		Editorial

		Reference to section 4.5 is missing

		Replace : “Two phases are proposed with a transition period as described above” 

with: “Two phases are proposed with a transition period as described in section 4.5 above”



		

GSMA/7

		5.1

		2nd bullet 

		Clarification/balancing

		A short expansion of the 2nd bullet to balance it with the additional text added to the 1st bullet during the ECC meeting in Bordeaux. Alternatively, if not agreeable, the 2nd bullet should be deleted for not meeting the scope of the WI which clearly asks for proportionate solutions to be proposed (this is connected to GSMA/9 where a similar change is proposed for Annex 2.2 Tables 12 and 13).


		Add at the end of the 2nd bullet “It should be noted that this could probably not be considered a proportionate measure because it places all the burden on MFCN to protect 100% of MES types, 100% of the time at 100% of the selected locations for what is largely a procedural issue of testing MES equipment before departure from ports and airports.”

or, delete 2nd bullet point for not proposing a proportionate solution.



		EE/8

		5.1	PFD LIMITS FOR MFCN BASE STATIONS

		2nd paragraph

		G

		

		To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1517 MHz shall be −30 dBm for the band above 1520 MHz.    The same blocking requirement is assumed for next generation maritime and aeronautical MESs. The value of the PFD limit for Phase 2 could be derived based on the −30 dBm blocking level value targeted for the next generation of Satcom earth stations receivers.  





		INM/67 & UK/52

		5.1

		para 2

		Editorial

		Explanation of the -30 dBm blocking figure should come before the reference to Phase 2 pfd values.

		Insert at the beginning of the para: “To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1517 MHz shall be −30 dBm for the band above 1520 MHz.    The same blocking requirement is assumed for next generation maritime and aeronautical MESs.”

(note this is text moved up from later in section 5.1)



		INM/68

		5.1

		para 2

		Editorial

		more appropriate to refer to “next generation” terminals, rather than upgraded terminals.

		Replace: “for the upgrade of Satcom earth stations receivers”

with “for the next generation of Satcom earth stations receivers”



		UK/52

		5.1

		para 2

		Editorial

		Explanation of the -30 dBm blocking figure should come before the reference to Phase 2 pfd values.

		To avoid any potential blocking of new MES receivers, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime) mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm for the band above 1520 MHz. The value of the PFD limit for Phase 2 could be derived based on the −30 dBm blocking level value targeted for the upgrade of Satcom earth stations receivers.  





		UK/53

		5.1

		para 2

		Editorial

		Editorial

		The value of the PFD limit for Phase 1 (i.e. during the transition period) could be derived by considering a more stringent (lower) value of blocking than −30 dBm. This value could be based on either:





		INM/69 & UK/54

		5.1

		para 6

		Editorial

		Provide some extra clarity on the functioning of the pfd limits.

		Replace “The areas in which maritime earth stations and aeronautical earth stations are protected through the application of these PFD limits, as well as the methods applied to reach them, will be defined by administrations”

With “The areas in which maritime earth stations and aeronautical earth stations are protected through the application of these PFD limits (for example, the areas where ships require protection in ports and where aircraft require protection in airports), as well as the methods applied to protect them, will be defined by administrations.  The emissions from base stations deployed outside the protected area should not exceed the pfd value.”





		INM/70 & UK/55

		5.1

		para 7

		Editorial

		Para moved above

		Delete the text: “To avoid any potential blocking of new MES receiver, CEPT concluded in ECC Report 263 that the minimum out of-band blocking characteristic for (land but also aeronautical and maritime) mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30 dBm for the band above 1520 MHz.”



		EE/9

		5.2	COORDINATION THRESHOLDS

Add a new paragraph

		Add a new paragraph and associated Figure

5.3	COMPLIANCE WITH THE PFD LIMITS/THRESHOLDS

		G

		

		COMPLIANCE WITH the pfd limits/thresholds

An example of an approach to comply with the PFD limits is described below. As illustrated in Figure 3, administrations may choose to only consider the deployment of indoor MFCN BSs in the frequency band 1492-1517 MHz inside seaport and airport protection areas, provided that the PFD protection limits will not be exceeded outside buildings. Outdoor base stations will only be authorized outside seaport and airport areas provided they comply with the PFD limits at the boundary of seaport and airport protection areas.



[image: ]

 

Figure 3 Example of deployment of MFCN base stations to meet pfd protection levels







		UK/58

		5.2

		

		General

		To include a paragraph in section 5.2 similar to the one in 5.1 applying to pfd limits.

		Add the following paragraph:



 The areas in which maritime earth stations and aeronautical earth stations are protected through the application of these PFD thresholds (for example, the areas where ships require protection in ports and where aircraft require protection in airports), as well as the methods applied to protect them, will be defined by administrations.  



		UK/56

		5.2

		1st para

		General

		Section 5.2 needs to include a link to section 5.1 



		In order to ensure an efficient usage of the spectrum, and similarly to a cross-border coordination procedure, the PFD limits described in 5.1 could be treated as PFD coordination thresholds for base stations at the boundary where MSS terminals may operate and may need protection. Hence indoor installations at the harbour/airport could then be allowed as long as the PFD value outside the building is lower than the coordination threshold.





		D/11

		5.2

		2nd

		General

		The abbreviation “agl” is not listed in the list of abbreviations.



Add “agl” at page 4 in section “Abbreviation” 

		agl…about ground level



		UK/57

		5.2

		2nd para

		Technical

		The use of average is incorrect without knowledge of installation height distribution.

Also, the inclusion of a height instance wrongly suggests a nominal value to be used, but no evidence was provided for this for vessels.

		The reference height for PFD threshold at the "fence" should be calculated having in mind the average height of a vessel/plane, for instance 10 m agl



		LVA/9

		5.2

		Second paragraph, page 20

		General

		Improvement of text. 

		“The reference height for PFD threshold at the "fence" should be calculated having in mind the average height of a vessel/plane, for instance 10 m above ground levelagl.”



		D/12

		5.3

		1th

		General

		Due to the fast development of usage of IMT it should be made clear that there might be other areas (waterways, coastal waterways) of interest which may need the same protection therefore this should be expanded.



Please change to the proposed wording.



Last sentence: This is a standard procedure for Port state Control and therefore it can be deleted.





		From the maritime Satcom perspective, proportionate protection measures are to be provided in some ports and further areas of interest, which national administrations may need to identify in consultation with their maritime authorities. National maritime authorities in which jurisdiction MFCN SDL is or will be implemented are encouraged to inform the concerned parties (i.e. IMO, the crew of ships, the Port State Control officers) on the risk of interference of MES terminals due potential blocking at the sea ports and other areas in order to provide appropriate advice which course of actions is appropriate (e.g. for maritime favouring during inspection recent hard copy in case there is a suspicion of interference).





		INM/71 & UK/59

		5.3

		para 1

		Technical

		Ideally, there would be no risk of interference and we should not assume that interference will exist.

		replace “of the risk of interference”

with “of any risk of interference



		RA/6

		5.3

		1st paragraph

		General

		Interference with Maritime MES in seaports and coastal areas is operationally unacceptable.

		Paragraph should include reference to informing National Telecommunications administrations of the presence of interference so that regulatory action can be taken to supress it.



		EE/10

		5.3	GUIDANCE TO ADMINISTRATIONS REGARDING THE LOCATIONS (AIRPORTS/SEAPORTS) NECESSARY TO BE PROTECTED, POSSIBLY IN CONJUNCTION WITH NATIONAL AUTHORITIES FOR AVIATION AND MARITIME

		2nd paragraph

		G

		

		From the aeronautical perspective, proportionate protection measures are to be provided in airports with transoceanic flights departures since pilots have to test SatCom before departure. The result of the test is not, strictly speaking, a safety issue, but, in case of interference, flights would not be allowed which would cause significant disruption in flights traffic.  Business aviation and government airports may also require protection. Further consideration regarding the airports requiring protection may be needed in relation with the IRIS programme from Eurocontrol which would use Satcom for European flights in order to alleviate VHF congestion and hence may be used at additional airports to those currently used for transoceanic flights.



		INM/72 & UK/60

		5.3

		para 2

		Technical

		Additional airports that may need protect are those used by business aviation and governments.

		Insert a new third sentence: “Business aviation and government airports may also require protection”





		INM/73 & UK/60

		5.3

		para 2

		Editorial/technical

		To provide extra clarification of the impact of Iris

		Replace: “Further consideration may be needed in relation with the IRIS programme from Eurocontrol which would use Satcom for European flights in order to alleviate VHF congestion.”

with “Further consideration regarding the airports requiring protection may be needed in relation with the IRIS programme from Eurocontrol which would use Satcom for European flights in order to alleviate VHF congestion and hence may be used at additional airports to those currently used for transoceanic flights.”



		LH/3

		6, Follow up actions



		

		General

		The local telecommunication authorities are selling the new LTE frequencies to the phone companies. In order to balance the impact a part of this money should be used to support the airlines for equipping the affected aircraft with the required technical modifications.



EASA / FAA / ATC should be asked/informed to accept an aircraft returning into service without flight plan restrictions, after performing a Satcom-maintenance-event and it was not possible to perform a 100% operational test due to interference of the new LTE frequencies. 



ATC workload and non-FANS airway usage could increase due to flight plan restrictions caused by the LTE-Satcom interference. ATC centers like NATS could be added to section Administrations. 

		Please review the additional follow up action-suggestions in the comment section.



		EUROCAE/2



		6.1

		Last bullet

		General

		A proper discussion on timescales should be held with the airlines to determine the time for Phase 2

		Add EUROCAE to the relevant organisations.

Change ‘planned timing’ to ‘discussions held with them on the timing’



		EUROCAE/3

		6.2

		First bullet

		General

		A proper discussion on timescales should be held with the airlines to determine the time for Phase 2

		Add ‘and discuss with airlines the timing for Phase 2’.



		D/13

		6.2

		1th Para

1th Bullet

		Editorial

		Change order in which the organizations are listed.



Hint: Number of footnotes were changed.



		The following actions are suggested to be taken by CEPT:

CEPT should formally inform Eurocontrol, ICAO, IMO, IATA, ICS[footnoteRef:18], and the ICS[footnoteRef:19],IMO of the content of this Report; [18: ]  [19:  International Chamber of Shipping] 




		F/8

		7

		Middle of the paragraph

		General

		Same as comment #1: Adding the core reason motivating the need for proportionate solutions to address blocking issues by referring to safety applications required to be tested before leaving seaports or airports.

		This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS receivers in specific areas or locations. Each national administration exercising its sovereign rights in the field of frequency management will decide which areas or locations require protection and how to do so, based on the safety and security risks or other specific needs identified, e.g. by using options outlined in Section 5 of this Report if suitable to their national circumstances. In particular, CEPT identifies that MSS receivers need to show correct functioning in bands 1525-1559 MHz for aeronautical receivers and in 1530-1544 MHz for maritime receivers as part of operational procedures of relevant safety services, prior to departure from sea ports or airports.  This report has also provided examples to show how some countries apply rules within their national borders. These are included for information and are not proposed as a common CEPT approach. Furthermore, this report indicated some follow-up actions in Section 6.





		GSMA/8

		7 Conclusions

		The two next last sentences

		General

		The examples were deleted at the ECC meeting in Bordeaux, so the two sentences relating to these should be deleted.

		Delete ‘This report has also provided examples to show how some countries apply rules within their national borders. These are included for information and are not proposed as a common CEPT approach’



		D/14

		7

		1th Para

		General

		The equipment under discussion is operating in the GMDSS therefore it should be noted in this report that safety of life issues is involved.



Please insert the proposed words. 

		[bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758]This ECC Report has considered proportionate solutions that CEPT members could implement to address potential blocking of L-band MSS receivers in specific areas or locations. Each national administration exercising its sovereign rights in the field of frequency management will decide which areas or locations require protection and how to do so, based on the safety of life and security risks or other specific needs identified, e.g. by using options outlined in Section 5 of this Report if suitable to their national circumstances. This report has also provided examples to show how some countries apply rules within their national borders. These are included for information and are not proposed as a common CEPT approach. Furthermore, this report indicated some follow-up actions in Section 6.





		INM/74 & UK/62

		7

		para 1

		Editorial

		Missing reference

		Replace reference to “Section 0” with reference to “Section 5”



		UK/63

		7

		Para 1 

		General

		UK belies that Section 6 should be deleted (see ealier comment).  Hence the reference to Section 6 also needs to be deleted.

		Furthermore, this report indicated some follow-up actions in Section 6.





		UK/61

		6, 6.1 and 6.2

		

		General

		Many of the actions proposed in section 6 are time limited and will be out of date before publication of this Report.  Hence PT1 should consider whether this text would be more suitable for the PT1 minutes.

		Delete section 6.1 and possibly also 6.2.  These sections could be included instead in the PT1 minutes.







		EE/12

		ANNEX 2: In between table 11 and table 12

		Add

		T

		

		For phase 1, the PFD limits in this section are based on the blocking measurements of the most susceptible terminal performed by some Satcom manufacturers which were presented in Sections 2.1 and 2.2. For phase 2, the PFD limits in table 12 are based on -20 dBm and -30 dBm blocking levels resulting from the band 1502-1512 MHz and the band 1512-1517 MHz respectively; and the PFD limits in table 13 are based on -23 dBm and -33 dBm blocking levels resulting from the band 1492-1512 MHz and the band 1512-1517 MHz respectively. 
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