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	SUMMARY

	This paper offers edits, in response to Action Item 10-05, to the text of the draft guidelines attached in Appendix H of the Report from FSMP-WG/10.  It is proposed to progress the work in finalising the draft ICAO guidelines at this or the next meeting of FSMP.

Consideration should be given by the meeting in how the guidelines, if finalised and agreed, may be circulated by ICAO (e.g., through an ICAO State Letter or via another means).

It is proposed to continue with the work of the informal correspondence group to progress the work between FSMP meetings, as was identified under Action Item 11-07, should this still be considered a useful approach.




INTRODUCTION
FSMP has been developing a possible draft guidance note on the protection of aircraft earth stations operating in the frequency band 1 518-1 559 MHz (including those providing aeronautical safety service in the frequency band 1 525-1 544 / 1 545-1 559 MHz) from the planned deployment of IMT base stations around airports in the frequency bands below 1 518 MHz.
This paper offers proposed edits to the text of the draft guidelines attached in Appendix H of the Report from FSMP-WG/10.  It should be noted the proposed edits are to the original draft text of Appendix H in order to try and address some of the comments at that meeting.
DISCUSSION
FSMP-WG/11 agreed to the establishment of an informal correspondence group to progress the revisions to the draft guidelines.   Following FSMP-WG/11, there were no requests to be included in the informal correspondence group and therefore the author of this paper took the opportunity to circulate proposed edits to the draft guidelines.  These edits were forwarded in an email on 16 August 2021 to some FSMP members for their information and comments.
Unfortunately, there was little opportunity to discuss these edits further in the informal group and therefore the proposed edits are resubmitted to this meeting for consideration by the wider FSMP membership.
The proposed edits attempt to address some of the comments identified at FSMP-WG/10 to the text of the existing guidelines (e.g., in making the guidelines a little less proscriptive in its recommendations and in including an analysis for the derivation of the maximum power flux density protection limits for AES satcom receivers).  Additional text is also proposed to the Introduction Section of the Draft Guidelines as it is currently empty.
In order to assist in the review of the proposed changes, the existing version of the draft guidelines available in Appendix H of the FSMP-WG/10 Meeting Report is included to this paper.
ACTION BY THE MEETING
The meeting is invited to:
note and review the contents of this working paper;
time permitting within the meeting, agree to the formation of a small drafting group during FSMP-WG/12 to work on the draft text, and with a view in finalising it at this or the next meeting of FSMP.
[bookmark: _GoBack]To discuss the manner in which the draft guidelines may be circulated by ICAO (e.g., whether this would be through an ICAO State Letter, or another means).  Further consideration may be necessary whether an associated covering letter would need to be developed and agreed within FSMP.
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Proposal for [draft] guidelines that may be considered by spectrum regulators to ensure Guidelines to enable the protection of aeronautical MES receivers operating in the frequency band range 1 518-1 525 559 MHz, from the introduction of IMT/LTE in the frequency band below 1518 MHz. 

[Editors note.  A summary of the key outstanding issues to be addressed within WP 4C and 5D (as identified in the draft PNDR Report and Recommendation on IMT/MSS sharing at L-band) is provided below.  It is copied for information for ICAO FSMP to assist in the development of any guidelines on protection limits for aeronautical MES receivers.



		Issue

		Aspects for consideration within WP 4C & 5D



		Guard band

		•	Need to specify whether from IMT or MSS, or both.

•	Need to suggest specific values in range 0-6 MHz.

•	Should be consistent with Recommendation ITU-R M.1036.



		Base station emission limits (standard and enhanced?) 

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		UE emission limits

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		Protection measures for ship earth stations and aircraft earth stations

		•	Need for additional protection measures for ports/airports

•	May include pfd values and other measures (to be based on Report).



		IMT/MES equipment improvements

		•	Should be a recommendation on MES blocking, possibly with options.

•	Need to talk about timing of implementation for MES.

•	Need to talk about timing of improvement in IMT UW emissions.





]





1.  Introduction

To be developed.

[Editor’s Note: general introductory text describing the use of the band 1 518-1 559 MHz (including the provision of aeronautical safety communications within the frequency band 1 525-1 559 MHz) by aeronautical MES, and the testing of terminal functions correctly when the aircraft is on the ground is to be included.]

These guidelines are intended to enable the authorisation of terrestrial IMT systems in the frequency band 1 492-1 518 MHz in a manner that is compatibility with the operation of existing aeronautical L-band mobile earth-station receivers (‘aeronautical L-band MES’) that operate in the frequency range 1 518-1 559 MHz with use to support AMS(R)S communications limited to the frequency range 1525-1559 MHz .  Such aeronautical L-band MES are deployed on aircraft that are used in most countries.

The frequency band 1 492-1 518 MHz is part of a wider frequency band (1 427-1 518 MHz) identified for IMT systems in the Radio Regulations.  Some administrations are considering making available all, or a part, of this wider frequency band for terrestrial IMT systems (including use for 4G and 5G terrestrial mobile systems).  The use of the upper part of the frequency band 1 492-1 518 MHz by IMT has a potential to cause interference to aeronautical L-band MES receivers operating in the adjacent frequency range 1 518-1 559 MHz.  Studies in the ITU-R and CEPT have shown that there is a significant potential for interference to existing aeronautical L-band MES used at airports, for example when testing the operation of satcom before take-off, and consequently compatibility measures would be necessary to ensure their interference-free operation at airports.  The studies also show the potential for interference is negligible when aircraft are in-flight.

The main potential for interference from IMT transmissions is due to the ‘saturation’ or ‘blocking’ of nearby aeronautical L-band MES receivers.  The aeronautical MES that are affected include the potential for interference to existing Inmarsat aeronautical L-band MES supporting AMS(R)S communications in the frequency band 1 525-1 544/ 1545-1 559 MHz.

i) The studies conducted by the CEPT on this issue are contained in ECC Report 299[footnoteRef:1].  The ECC report identifies the technical measures that could be implemented to address the potential for blocking of aeronautical L-band MES, and contain information on the timing of the compatibility measures.  The ITU-R is also conducting technical studies on the same issue but, as of mid-2021, those studies are not finalised.  These ICAO guidelines are intended to complement the results of CEPT and ITU-R studies.Measured blocking levels of most susceptible terminal identified within Draft ECC report 299.

[Editor’s note:  it is proposed to delete the results of measurements contained in Draft ECC Report 299 in order to simplify the guidelines.  Instead, reference on the blocking performance of the most susceptible aeronautical L-band MES receiver that was measured is included alongside the protection PFD limits identified below.] [1:  https://docdb.cept.org/document/9066] 




2.  IMT Base Station PFD Limits to protect aeronautical MES from receiver blocking



The recommended approach to for the protection of aeronautical L-band MES is through the application of power flux density (PFD) limits around airports.  The geographic area to be protected should be defined, which is normally the area within an airport when aircraft are at the gate, taxing, or on the runway.  An illustrative example of an airport protection area is shown in Figure 1.



Figure 1.  Example of defined airport protected area.



[image: ]





The PFD produced by IMT base stations must be kept below the maximum PFD limit value at the boundary of the protected area and at any point inside the area (for example, the area shaded red in Figure 1).  Operators of IMT base stations located outside the protected area will need to assess the PFD at the boundary of, and inside, the airport protected area to ensure that the maximum PFD limit is not exceeded.  The PFD approach allows for the mobile operator to take into account the actual IMT base station characteristics (such as base station power, antenna gain height and down-tilt) and the actual propagation loss (e.g., taking account of local clutter loss) in complying with the maximum PFD.  In some cases, it may be possible for operators to deploy IMT base stations inside buildings within the defined area (e.g., inside the airport terminal) while still ensuring the maximum PFD limits outside the building is metnot exceeded, when the building wall loss is taken into account.



[Editor’s Note: A figure to illustrate the application of the PFD limit is to the added.]



It is anticipated that national licensing authorities will ensure that the airport protected areas and associated maximum PFD limits are defined and included in the IMT operator’s licence conditions.  This The airports and areas to be protected should be done identified in consultation with the relevant national aviation safety representatives and/or with the airport operator.



The maximum PFD limits in this sectionidentified below are based on the receiver blocking measurements of the most susceptible some aeronautical L-band MESterminals, receivers as performed by some Satcom  undertaken by satellite MES equipment manufacturers and presented in ECC Report 299[footnoteRef:2].  The The measurements identified a blocking criterion for current aeronautical L-band MES receiver design with respect to IMT base stations operating a single IMT channel transmissions in the frequency band 1 512-1 517 MHz is of -50.3 dBm.  , wWhile the blocking criterion with respect to IMT base stations operating multiple IMT channel transmissions is was measured to be -55.5 dBm.  For the next generation of aeronautical L-band MES receivers, that are expected would be designed to be much more resilient to receiver blocking effects and hence would lead to more relaxed constraints on IMT base stations, the minimum blocking criterion with respect to IMT emissions in the band 1 512-1 517 MHz is -30 dBm. [2: ] 




The maximum PFD limits are identified in two parts:  Phase 1 limits are derived for the protection of existing aeronautical L-band MES equipment, while Phase 2 limits are derived based on the protection requirements for next generation aeronautical L-band MES receivers equipment.  



[bookmark: _Hlk17142902]Note: tThe PFD limits identified in Tables 1 and 2 are based on a MES with an assumed antenna gain values towards the horizon of either 3 dBi or 17 dBi.  The limits are replicated from Annex 1 of PDN Preliminary Draft New Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].



  The protection limits for aeronautical MES with an assumed maximum gain of 3 dBi towards the horizon are identical to the PFD levels specified in Annex 2, Option 2 within the ECC Report 299 (i.e., based on measured blocking performance of aeronautical L-band MESs). 



For cases where the aeronautical L-band MES antenna gain towards the horizon can exceed 3 dBi, in particular when such aeronautical L-band MES have make use of high gain  L-band antennas (with maximum gain up to 17 dBi) and are used in airports having a low elevation angle towards the associated MSS satellite, the lower identification of the lower maximum PFD limits derived for an assumed gain of 17 dBi towards the horizon would be appropriate as an aeronautical MES protection requirement.

TABLE 1

[bookmark: _Hlk78470244]Maximum PFD limits for IMT BS with single IMT channel transmissions

		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)



		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







TABLE 2

Maximum 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)

		[bookmark: _Hlk78470288]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)



		Airports

		3

		-53.5

		-63.4

		-30.9

		-40.9



		

		17

		-67.5

		-77.4

		-44.9

		-54.9







Notes: tThe maximum PFD should be considered within and at the perimeter of the airport protected area  in places where aircraft are likely to be positioned and calculated at a height of 10 m above local ground level, which is a typical height for a L-band MES on an aeroplane.





[Editors note. Further guidance may need to be provided on the propagation model and clutter to be used in calculating the PFD.  The time percentage associated with the propagation model may be considered to be for attenuation not exceeded for 20% of time, e.g., equating to long term propagation conditions, to avoid the need to consider short term propagation enhancements.]

The PFD generated by any IMT base station could be measured in the field or determined by calculation.  If determined by calculation, the propagation model in Recommendation P.452 could be used, which allows for the benefits of terrain diffraction and clutter loss to be taken into account.  It is recommended that the percentage of time, p, is set to 20%.

By way of an example, the derivation of the Phase 1 maximum PFD limits from measurements of the aeronautical L-band MES receivers blocking performance referenced in ECC Report 299 for the case of single IMT channel base-station transmissions in the frequency band 1 512-1 517 MHz is shown in Table 3.

TABLE 3

Derivation of Maximum PFD limits for IMT BS with 
single IMT channel transmissions in the frequency band 1 512-1 517 MHz.

 

		

		Phase 1

		



		

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

		



		MES gain to horizon (dBi)

		3

		17

		Notes



		Measured aeronautical L-band MES receiver blocking level (dBm)

		-50.3

		-50.3

		



		Blocking level converted to dBW

		-80.3

		-80.3

		



		Lowest frequency (MHz)

		1518

		1518

		



		Wavelength (lamda) (m)

		0.20

		0.20

		



		Effective antenna aperture 
(isotropic) (dB(m2))

		-25.1

		-25.1

		10*log(lamda^2/(4*pi))



		Max. pfd (dB(W/m2))

		-58.2

		-72.2

		blocking level – Ae – G





 



3.  Recommended time lines in the application of Phase 1 limits and the transition to Phase 2 protection limits.



IIt is important that the Phase 1 PFD limits protect existing aviation equipment and the transition to Phase 2 PFD limits should be conducted at a date that is supportable by aviation equipage schedules.  Member States should discuss the appropriate timelines for the protection measures with their national aeronautical industries (including the airlines and their trade bodies) to assess the potential impact, cost and the best way forward, so that they can take the appropriate steps with no unnecessary delay to reduce set the duration of the Phase 1 PFD limits to an acceptable and reasonable timeframe.  



By way of general guidance, it is recognised that 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, as of mid-2021, 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.  However, some L-band satcom manufacturers are in the process of designing new MES that comply with the revised blocking requirement.

4.  Conditions on unwanted emissions for mobile base station transmissions in the 1 492-1 517 MHz.

[bookmark: _Ref480830572]

In addition to receiver blocking effects, there is a potential for interference associated with the unwanted emissions of IMT base stations.  Hence, it is necessary to define the maximum level of unwanted emissions from IMT base station transmissions falling within an aeronautical MES receiver pass band.

[Editor’s note:  It is noted that ECC[footnoteRef:3] 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 per cell for base-station transmissions operating in band 1 512-1 517 MHz. [3: ] 




[ICAO FSMP] considers these limits are not sufficient to protect MES receivers as it results in an unacceptable potential for interference into the 1 518-1 559 MHz frequency band.



[ICAO FSMP] recommends It is recommended that an maximum unwanted e.i.r.p density limit for of out-of-band emissions from IMT base stations operating in the frequency band 1 492-1 518 MHz is adopted, which is are no higher than -41 dBm/MHz for unwanted emissions into the frequency bands 1 518-1 525 MHz and 1 525-1 559 MHz.  This maximum unwanted emissions limit is in line with Option B of recommends 2 of [Working Document towards a Preliminary Draft New] Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  The limit, combined with the geographical separation that can be expected between the aircraft and base stations, would ensure the MES receiver degradation due to IMT unwanted emissions is kept to acceptable levels.



5.  Identification of a guard band for IMT operation.

 The For IMT operators to achieve the recommended maximum limits for IMT out-of-band emissions limits from IMT base stations will likely require the implementation of a guard band to allow for practical filters to achieve the required reduction in base station emissions.  Moreover, a guard band is also necessary to allow for future MES receivers to be designed to be resilient to the high IMT receiver blocking level of -30dBms below 1 518 MHz.  A minimum guard band of 3 MHz is recommended as providing a reasonable balance between maximising the spectrum for IMT and the practical implementation of the necessary filtering in the IMT base station and in the aeronautical L-band MES.  It is recommended The the guard band should be applied below 1518 MHz.  

 The measurements on aeronautical L-band MES receivers contained in ECC Report 299  show that aviation MES receivers are more sensitive (by around 15 dB) to interference received from the topmost IMT/LTE channel in frequency band 1 512-1 517 MHz relative to use of IMT/LTE channels below 1 512 MHz.  

In order to minimise the impact to IMT from the implementation in the transition from Phase 1 to Phase 2 protection measures, aAn appropriately-sized guard band below 1518 MHz (e.g., 3-6 MHz) could be adopted by national spectrum regulators as an effective means of mitigating (but not entirely eliminating) some the potential for interference to aviation aeronautical L-band MES receivers from new IMT/LTE systems.  It is also noted there are other Other restrictions measures in on the operation in LTE transmissions in the frequency band 1 512-1 517 MHz within the vicinity of airports, including such as restricting the operation limited to low-power indoor mobile base-station use within airports, that would also would reduce the potential for interference to aircraft L-band satcom aeronautical L-band MES receivers as compared to unrestricted operation of LTE/IMT in channels below 1 517 MHz. National spectrum regulators may consider not a delay in the licensing of the uppermost channels of the frequency band 1 427 - 1518 MHz (and in particular a delay in the licensing of the topmost channel in the frequency band 1 512-1 517 MHz), recognising that in some countries there is limited demand from mobile operators for use of this band in the short-to-immediate term.  The uppermost channel(s) may be licensed at a later date, which may also take advantage of the more relaxed “Phase 2” PFD limits anticipated after deployment of improved aeronautical L-band MES.  Avoiding use of the uppermost IMT channels would also ease the IMT base station filter requirements.

6.  TDD UE operation permissible under a TDD operation identified in draft revision to ITU-R Recommendation 1036-5.

[Editor’s note: in case Study Group 5 approves revision to ITU-R M.1036-5 with a TDD frequency arrangement for IMT operation in the band 1 427-1 518 MHz, the following text is proposed for consideration]:

It is noted that Draft Recommendation [ITU-R M.1036-6] contains several different frequency arrangements for IMT operation in the 1 427-1 518 MHz frequency band.  It is recommended that administrations only allocate the frequency band 1 492-1 517 MHz for IMT base-station transmissions and /user equipment reception, in order to prevent the use of mobile equipment transmissions in the band immediately adjacent to 1 518 MHz.  This would restrict the operation avoid the possibility of IMT mobile transmissions in this band up to the aircraft door (and potentially inside the fuselage), avoiding potentially unmanaged sources of interference arising from uncoordinated IMT mobile transmissions in bands adjacent to 1 518 MHz.  With reference to the Recommendation ITU-R M.1036, Frequency the frequency arrangement G1 (“SDL”) and G2 (“FDD”) meet this requirement for operation of IMT base-station transmissions and IMT user equipment reception below 1 517 MHz, whereas the frequency arrangement G3, which is based on a TDD arrangement, would not meet this requirement and is therefore not recommended for implementation.
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Proposal for draft guidelines that may be considered by spectrum regulators to ensure the protection of aeronautical MES receivers operating in the frequency band 1 518-1 525 MHz, from the introduction of IMT/LTE in the frequency band below 1518 MHz. 

[Editors note.  A summary of the key outstanding issues to be addressed within WP 4C and 5D (as identified in the draft PNDR Report and Recommendation on IMT/MSS sharing at L-band) is provided below.  It is copied for information for ICAO FSMP to assist in the development of any guidelines on protection limits for aeronautical MES receivers.



		Issue

		Aspects for consideration within WP 4C & 5D



		Guard band

		•	Need to specify whether from IMT or MSS, or both.

•	Need to suggest specific values in range 0-6 MHz.

•	Should be consistent with Recommendation ITU-R M.1036.



		Base station emission limits (standard and enhanced?) 

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		UE emission limits

		•	Ideally only a single option, but if multiple options, need to specify the applicable scenario for each.

•	Maximum frequency for unwanted emission limits TBD.

•	Need feedback from WP 5D on feasibility of meeting limits.



		Protection measures for ship earth stations and aircraft earth stations

		•	Need for additional protection measures for ports/airports

•	May include pfd values and other measures (to be based on Report).



		IMT/MES equipment improvements

		[bookmark: _Hlk14087819]•	Should be a recommendation on MES blocking, possibly with options.

•	Need to talk about timing of implementation for MES.

•	Need to talk about timing of improvement in IMT UW emissions.





]



Introduction

To be developed.

[Editor’s Note: general introductory text describing the use of the band 1 518-1 559 MHz (including the provision of aeronautical safety communications within the frequency band 1 525-1 559 MHz) by aeronautical MES, and the testing of terminal functions correctly when the aircraft is on the ground is to be included.]

i) Measured blocking levels of most susceptible terminal identified within Draft ECC report 299.

[Editor’s note:  it is proposed to delete the results of measurements contained in Draft ECC Report 299 in order to simplify the guidelines.  Instead, reference on the blocking performance of the most susceptible aeronautical L-band MES receiver that was measured is included alongside the protection PFD limits identified below.]



ii) 2 IMT Base Station PFD Limits to protect aeronautical MES from receiver blocking



The recommended approach to protection of aeronautical L-band MES is through the application of power flux density (PFD) limits.  The geographic area to be protected should be defined, which is normally the area within an airport when aircraft are at the gate, taxing, or on the runway.  The PFD produced by IMT base stations must be kept below the PFD limit value at the boundary of the protected area and any point inside the area.  Operators of IMT base stations located outside the protected area will need to assess the PFD at the boundary of, and inside, the area to ensure that the PFD limit is not exceeded.  The PFD approach allows for the mobile operator to take into account the actual IMT base station characteristics (such as antenna height and downtilt) and the actual propagation loss (e.g. taking account of local clutter).  In some cases, it may be possible for operators to deploy IMT base stations inside buildings within the defined area (e.g. inside the airport terminal) while still ensuring the PFD limits outside the building is met, when the building wall loss is taken into account.



[Editor’s Note: A figure to illustrate the application of the PFD limit is to the added.]



It is anticipated that national licensing authorities will ensure that the protected areas and associated PFD limits are defined and included in the IMT operator’s licence conditions.  This should be done in consultation with the relevant national aviation safety representatives and/or with the airport operator.



The PFD limits in this section are based on the blocking measurements of the most susceptible terminals, as performed by some Satcom manufacturers and presented in ECC Report 299[footnoteRef:1].  The blocking criterion for current aeronautical L-band MES receiver design with respect to IMT base stations operating a single IMT channel transmission in the frequency band 1 512-1 517 MHz is -50.3 dBm, while the blocking criterion with respect to IMT base stations operating multiple IMT channel transmissions is -55.5 dBm.  For next generation aeronautical L-band MES receivers that are expected to be more resilient to blocking effects and hence would lead to more relaxed constraints on IMT base stations, the blocking criterion with respect to IMT emissions in the band 1 512-1 517 MHz is -30 dBm. [1:  https://www.ecodocdb.dk/download/8f411ee1-4d48/ECC%20Report%20299.pdf] 




The PFD limits are identified in two parts:  Phase 1 limits are derived for the protection of existing aeronautical L-band MES equipment, while Phase 2 limits are derived based on the protection requirements for next generation aeronautical L-band MES equipment.  



[bookmark: _Hlk17142902]Note: the PFD limits identified in Tables 1 and 2 are based on a MES with an assumed antenna gain values towards the horizon of either 3 dBi or 17 dBi.  The limits are replicated from Annex 1 of PDN Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].



The protection limits for aeronautical MES with an assumed maximum gain of 3 dBi towards the horizon are identical to the PFD levels specified in Annex 2, Option 2 within ECC Report 299 (i.e., based on measured blocking performance of aeronautical L-band MESs). 



For cases where the aeronautical L-band MES antenna gain towards the horizon can exceed 3 dBi, in particular when such aeronautical MES have high gain antennas (with maximum gain up to 17 dBi) and are used in airports having a low elevation angle towards the associated MSS satellite, the lower PFD limits derived for an assumed gain of 17 dBi towards the horizon would be appropriate as an aeronautical MES protection requirement.

TABLE 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)



		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







TABLE 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)



		Airports

		3

		-53.5

		-63.4

		-30.9

		-40.9



		

		17

		-67.5

		-77.4

		-44.9

		-54.9





Notes: the 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.



[Editors note. Further guidance may need to be provided on the propagation model and clutter to be used in calculating the PFD.  The time percentage associated with the propagation model may be considered to be for attenuation not exceeded for 20% of time, e.g., equating to long term propagation conditions, to avoid the need to consider short term propagation enhancements.]

Recommended time lines in the application of Phase 1 limits and the transition to Phase 2 protection limits.



IIt is important 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 the 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 that 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.

iii) Conditions on unwanted emissions for mobile base station transmissions in the 1 492-1 517 MHz.

[bookmark: _Ref480830572]

In addition to receiver blocking effects, there is a potential for interference associated with the unwanted emissions of IMT base stations.  Hence, it is necessary to define the maximum level of unwanted emissions from IMT base station transmissions falling within an aeronautical MES receiver pass band.

[Editor’s note:  It is noted that ECC[footnoteRef:2] 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 per cell for base-station transmissions operating in band 1 512-1 517 MHz. [2:  ECC Decision (17)06 (https://www.ecodocdb.dk/download/4f052b0b-2c6c/ECCDEC1706.pdf)] 




[ICAO FSMP] considers these limits are not sufficient to protect MES receivers as it results in an unacceptable potential for interference into the 1 518-1 559 MHz frequency band.



[ICAO FSMP] recommends unwanted e.i.r.p density of out-of-band emissions from IMT base stations operating in the frequency band 1 492-1 518 MHz are no higher than -41 dBm/MHz into the frequency bands 1 518-1 525 MHz and 1 525-1 559 MHz.  This unwanted emissions limit is in line with Option B of recommends 2 of [Working Document towards a Preliminary Draft New] Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  The limit, combined with the geographical separation that can be expected between the aircraft and base stations would ensure the MES receiver degradation due to IMT unwanted emissions is to acceptable levels.



iv) dentification of a guard band for IMT operation.

 The recommended limits for IMT out-of-band emissions will require a guard band to allow for practical filters to achieve the required reduction in base station emissions.  Moreover, a guard band is necessary to allow for future MES receivers to be designed to be resilient to high IMT blocking levels below 1 518 MHz.  A minimum guard band of 3 MHz is recommended as providing a reasonable balance between maximising spectrum for IMT and the practical implementation of the necessary filtering in the base station and in the MES.  The guard band should be applied below 1518 MHz.  

 The measurements on aeronautical MES receivers contained in ECC Report 299  show aviation MES receivers are more sensitive (by around 15 dB) 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.  An appropriately-sized guard band below 1518 MHz (e.g., 3-6 MHz) could be an effective means of mitigating (but not entirely eliminating) some interference to aviation MES receivers from new IMT/LTE systems.  Other restrictions in the operation in LTE transmissions in the band 1 512-1 517 MHz within the vicinity of airports, including operation limited to low-power indoor mobile base-station use within airports, also would reduce the potential for interference to aircraft L-band satcom receivers as compared to unrestricted operation of LTE/IMT in channels below 1 517 MHz. National spectrum regulators may consider not licensing the uppermost channels of the band 1 427- 1518 MHz (and in particular the topmost channel), recognising that in some countries there is limited demand from mobile operators for use of this band in the immediate term.  The uppermost channels may be licensed at a later date, which may also take advantage of the more relaxed “Phase 2” PFD limits anticipated after deployment of improved aeronautical L-band MES.  Avoiding use of the uppermost IMT channels would also ease the IMT base station filter requirements.

TDD UE operation permissible under a TDD operation identified in draft revision to ITU-R Recommendation 1036-5.

[Editor’s note: in case Study Group 5 approves revision to ITU-R M.1036-5 with a TDD frequency arrangement for IMT operation in the band 1 427-1 518 MHz, the following text is proposed for consideration]:

It is noted that Draft Recommendation [ITU-R M.1036-6] contains several different frequency arrangements for IMT operation in the 1 427-1 518 MHz band.  It is recommended that administration only allocate the band 1 492-1 517 MHz for IMT base-station transmissions/user equipment reception, in order to prevent the use of mobile equipment transmissions in the band immediately adjacent to 1 518 MHz.  This would restrict the operation of IMT mobile transmissions up to the aircraft door (and potentially inside the fuselage), avoiding potentially unmanaged sources of interference arising from uncoordinated IMT mobile transmissions in bands adjacent to 1 518 MHz.  Frequency arrangement G1 (“SDL”) and G2 (“FDD”) meet this requirement, whereas frequency arrangement G3, which is based on a TDD arrangement would not meet this requirement and is therefore not recommended.
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