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	SUMMARY

	This paper offers edits to the text of the draft Guidelines/Information Note attached in Appendix H of the Report from FSMP-WG/12.  Consideration should be given by FSMP on how the draft Guidelines/Note, if finalised and agreed, may be circulated by ICAO (e.g., through an ICAO State Letter or via another means).

To progress the work in finalising the draft ICAO Guidelines/Note, it is proposed to initiate a correspondence group to support discussions between FSMP meetings.




INTRODUCTION
FSMP has been developing a possible draft Guidance/Information Note on the protection of aircraft earth stations supporting aeronautical safety services in the frequency band 1 525-1 544 / 1 545-1 559 MHz, from the planned deployment of IMT base stations and user equipment around airports operating in the frequency bands below 1 518 MHz.
The latest draft of this note is contained in Appendix H of the FSMP-WG/12 Meeting Report and is attached to this input document for convenience.  FSMP-WG/12 had agreed for the note to be carried forward for future reference and members were encouraged to provide contributions to future FSMP meetings.
This paper proposes to progress the work on the draft guidelines with a view to finalizing them, if possible, at FSMP WG/15.
DISCUSSION
To progress the development of a possible Guidance/Information Note by ICAO, it is proposed that FSMP WG/14 assigns time during the meeting to discuss what further information and edits would be necessary to finalise the note, if possible, at FSMP WG/15.
To assist the discussions, Inmarsat offers the following comments on the existing draft text:
· we are in general agreement with the current text of the draft Guidance/Information Note, and observe the inclusion of the Editor’s Note and other square-bracketed text that would need to be resolved.
· we note the lack of consensus and slow progress within the ITU-R in finalising the Draft New Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  We view this delay, in part, is a result of the submission of inflexible and non-constructive proposals by some parties seeking to benefit in not having an ITU-R Recommendation agreed on this matter in a timely manner.  Given such a delay, Inmarsat encourages ICAO to finalise any protection measures and timelines that it considers as necessary to ensure the continued protection and operation of existing aeronautical L-band satcom receivers in the frequency band 1 525-1 544 / 1 545-1 559 MHz, from the planned deployment of IMT systems around airports in the frequency bands below 1 518 MHz.
· we propose the introduction of text in the draft note (see attached proposal) that avoids the possibility of IMT/mobile user terminal transmissions operating up to and inside the aircraft.  It is recognised any such geographical restrictions adopted by an Administration need only apply in areas around airports and not generally throughout the whole country, to minimise the impact of the requested protection measures on IMT.
· to propose the introduction of text in the draft note (see attached proposals) that protects the sensitivity of aeronautical satellite receivers by ensuring there are maximum limits on the unwanted emission levels that fall into the 1 525-1 559 MHz band from IMT transmissions.

· we observe that several countries have completed, or are in the process of completing, spectrum auctions for IMT in the frequency band 1 492-1 518 MHz.  For example, auctions have been completed in Switzerland, Slovenia, Austria, Denmark, and Latvia.  An auction in Belgium is currently underway.  Brazil is finalising the national regulations to make this band available for private mobile networks.  Many other countries around the world have general plans to make available the 1 500 MHz band for mobile systems in the coming years.  In some cases, the national spectrum regulator is consulting with the aviation community (including the likes of Inmarsat) to establish the technical conditions for compatibility, but in other cases they are not.  We have found in some cases where the spectrum regulator has engaged with the airport operators or the national aviation regulator, but those bodies do not have sufficient information available on the interference issue to effectively discuss the protection requirements with the spectrum regulator.

· the auctions completed so far have adopted differing protection conditions of aeronautical L-band MSS earth stations operating above 1 525 MHz.  Where PFD limits are being applied to protect the operation of such satcom terminals, the timelines in the transition between ‘Phase 1’ PFD limits to ‘Phase 2’ PFD limits are far shorter (i.e., 5-7 years) than those identified within the draft Guidance/Information Note.  We have also found that some airports where aeronautical L-band MSS service usage have been omitted from inclusion in the national protection measures.


Given the general lack of clear and agreed guidelines for spectrum regulators, the operation of existing aeronautical L-band MSS earth-station receivers operating around airports in the frequency band 1 525-1 559 MHz is put at the risk of harmful interference from IMT.  This will likely lead to disruption in the use of L-band satcom aviation services in future, as IMT and terrestrial mobile systems become more widely deployed around airports in the 1 492-1 518 MHz frequency band.
ACTION BY THE MEETING
The meeting is invited to:
note and review the contents of this working paper, together with the proposed edits to the draft Guidance / Information Note on the protection of aeronautical MES receivers from the introduction of IMT/LTE in the frequency band below 1518 MHz;
Agree to the formation of a formal correspondence group following FSMP WG/14 to progress on the work on the draft note, and with a view to finalising it at FSMP WG/15m if possible;
To discuss the manner in which the draft guidelines may be circulated by ICAO (e.g., whether this could be through an ICAO State Letter).
Attached (2 documents):



    
— END —
(3 pages)
FSMP-WG14-WP15_IMT-MSS.docx
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FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)

Twelfth Working Group meeting


Web Meeting, 4 – 15 October 2021

Flimsy 04 – Draft Information Note on the protection of aeronautical MES receivers from the introduction of IMT/LTE in the frequency band below 1518 MHz


[Editorial Note.  Following discussions at FSMP WG/12, it was agreed to defer work on this Information Note to the next and/or future FSMP meeting(s), so as to consider the outcome from ITU-R Working Parties 4C and 5D in finalising the development of the Working Document towards a Preliminary Draft New Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  


There are no agreement on the draft text below as several concerns were expressed during the meeting and edits are likely.]


1.  Introduction

This Information Note is intended to provide information that can be used by radio regulators to facilitate the authorisation of terrestrial IMT systems in the frequency band 1 492-1 518 MHz in a manner that is compatible with the operation of existing aeronautical L-band mobile earth-station receivers (‘aeronautical L-band MES’).  These aeronautical L-band MES are used to support AMS(R)S communications within the frequency range 1 545-1 555 MHz worldwide (and additionally 1 555-1 559 MHz in the US) where AMS(R)S systems have priority access and immediate availability over other mobile-satellite communications operating within a network.  Operation of aeronautical L-band MES is also permitted in the remaining part of the frequency band 1 525-1 559 MHz without priority access and immediate availability provided that in the event of interference such operations can be accommodated in the frequency band 1 545-1 555 / 1 545-1 559 MHz.  Such aeronautical L-band MES are deployed on aircraft that are used in most countries.  It should be noted the use and protection of any aeronautical MSS systems operation in the frequency band 1 518-1 525 MHz is not included or identified as part of this information note, since this band is used exclusively for commercial satcom applications.


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 within the frequency range 1 525-1 559 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 within parts of the frequency band 1 525-1 544 / 1545-1 559 MHz.


The studies conducted by the CEPT on this issue are contained in ECC Report 299
.  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-2022, those studies are not finalised.  This ICAO information note is intended to complement the results of CEPT and ITU-R studies.

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


The recommended approach 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, runway and/or maintenance hangers.  An illustrative example of an airport protection area is shown in Figure 1.


Figure 1.  Example of defined airport protected area.
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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 not exceeded, when the building wall loss is taken into account.


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.  The airports and areas to be protected should be identified in consultation with the relevant national aviation safety representatives and/or with the airport operator.


The maximum PFD limits identified below are based on the receiver blocking measurements of some aeronautical L-band MES receivers undertaken by satellite MES equipment manufacturers and presented in ECC Report 299.  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 in the frequency band 1 512-1 517 MHz of -50.3 dBm, while the blocking criterion with respect to IMT base stations operating multiple IMT channel transmissions was measured to be -55.5 dBm.  For the next generation of aeronautical L-band MES receivers, that would be designed to be much more resilient to receiver blocking effects, the blocking criterion with respect to IMT emissions in the band 1 512-1 517 MHz is -30 dBm.


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.  


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 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 MES). 


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


Table 1


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)

		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





[* Further revision would be necessary to Tables 1 & 2 to ensure the pfd limits reflect the appropriate values contained in ECC Report 299 for AES Satcom systems having an assumed antenna gain of 3 dBi to the horizon, together with any pfd limits resulting from ITU-R studies for specific cases where the AES Satcom antenna gain to the horizon may exceed 3dBi which might result when used in airports having a very low elevation angle towards the associated MSS satellite (e.g. high latitude).]

The maximum PFD should be considered within and at the perimeter of the airport protected area and calculated at a height of 10 m above local ground level, which is a typical height for an L-band MES on an aeroplane.

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

		Up to 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.  Timelines in the application of Phase 1 limits and the transition to Phase 2 protection limits.


It 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.  


By way of general information, 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 cost of change.  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.


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.


It is recommended that an maximum unwanted e.i.r.p density limit for out-of-band emissions from IMT base stations operating in the frequency band 1 492-1 518 MHz is adopted, which is no higher than -41 dBm/MHz for unwanted emissions into the frequency band 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.  TDD UE operation permissible under a TDD operation identified in draft revision to ITU-R Recommendation 1036-5.

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 avoid the possibility of IMT mobile transmissions in this band up to the aircraft door (and potentially inside the fuselage).  With reference to the Recommendation ITU-R M.1036, 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.


]

� https://docdb.cept.org/document/9066







�Proposed deletion to simply and avoid a repeat on of the frequency bands for use by AMS(R)S at L-band since this is replicated in the text above.
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FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)

Twelfth Working Group meeting


Web Meeting, 4 – 15 October 2021

Flimsy 04 – Draft Information Note on the protection of aeronautical MES receivers from the introduction of IMT/LTE in the frequency band below 1518 MHz


[Editorial Note.  Following discussions at FSMP WG/12, it was agreed to defer work on this Information Note to the next and/or future FSMP meeting(s), so as to consider the outcome from ITU-R Working Parties 4C and 5D in finalising the development of the Working Document towards a Preliminary Draft New Recommendation ITU-R M.[REC.MSS & IMT L-band COMPATIBILITY].  


There are no agreement on the draft text below as several concerns were expressed during the meeting and edits are likely.]


1.  Introduction

This Information Note is intended to provide information that can be used by radio regulators to facilitate the authorisation of terrestrial IMT systems in the frequency band 1 492-1 518 MHz in a manner that is compatible with the operation of existing aeronautical L-band mobile earth-station receivers (‘aeronautical L-band MES’).  These aeronautical L-band MES are used to support AMS(R)S communications within the frequency range 1 545-1 555 MHz worldwide (and additionally 1 555-1 559 MHz in the US) where AMS(R)S systems have priority access and immediate availability over other mobile-satellite communications operating within a network.  Operation of aeronautical L-band MES is also permitted in the remaining part of the frequency band 1 525-1 559 MHz without priority access and immediate availability provided that in the event of interference such operations can be accommodated in the frequency band 1 545-1 555 / 1 545-1 559 MHz.  Such aeronautical L-band MES are deployed on aircraft that are used in most countries.  It should be noted the use and protection of any aeronautical MSS systems operation in the frequency band 1 518-1 525 MHz is not included or identified as part of this information note, since this band is used exclusively for commercial satcom applications.


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 within the frequency range 1 525-1 559 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 within parts of the frequency band 1 525-1 544 / 1545-1 559 MHz noting the fall-back requirement into the frequency band 1 545-1 555 MHz (and 1 545-1 559 MHz in the US) in the case of interference.


The studies conducted by the CEPT on this issue are contained in ECC Report 299
.  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.  This ICAO information note is intended to complement the results of CEPT and ITU-R studies.

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


The recommended approach 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[, runway] or maintenance hangers.  An illustrative example of an airport protection area is shown in Figure 1.


Figure 1.  Example of defined airport protected area.
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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 not exceeded, when the building wall loss is taken into account.


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.  The airports and areas to be protected should be identified in consultation with the relevant national aviation safety representatives and/or with the airport operator.


The maximum PFD limits identified below are based on the receiver blocking measurements of some aeronautical L-band MES receivers undertaken by satellite MES equipment manufacturers and presented in ECC Report 299.  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 in the frequency band 1 512-1 517 MHz of -50.3 dBm, while the blocking criterion with respect to IMT base stations operating multiple IMT channel transmissions was measured to be -55.5 dBm.  For the next generation of aeronautical L-band MES receivers, that would be designed to be much more resilient to receiver blocking effects, the blocking criterion with respect to IMT emissions in the band 1 512-1 517 MHz is -30 dBm.


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.  


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 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 MES). 


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


Table 1


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)

		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





[* Further revision would be necessary to Tables 1 & 2 to ensure the pfd limits reflect the appropriate values contained in ECC Report 299 for AES Satcom systems having an assumed antenna gain of 3 dBi to the horizon, together with any pfd limits resulting from ITU-R studies for specific cases where the AES Satcom antenna gain to the horizon may exceed 3dBi which might result when used in airports having a very low elevation angle towards the associated MSS satellite (e.g. high latitude).]

The maximum PFD should be considered within and at the perimeter of the airport protected area and calculated at a height of 10 m above local ground level, which is a typical height for an L-band MES on an aeroplane.

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

		Up to 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.  Timelines in the application of Phase 1 limits and the transition to Phase 2 protection limits.


It 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.  


By way of general information, 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 cost of change.  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.


� https://docdb.cept.org/document/9066
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