
Draft: Recommended guidelines on the protection of aeronautical L-band MES receivers operating in the frequency band 1 518-1 559 MHz, from the introduction of IMT/LTE in the frequency band below 1518 MHz. 

Introduction

ICAO would like to highlight its concerns to Member States on the significant potential for interference that is likely to result from the authorisation of IMT systems in the frequency band 1 492-1 518 MHz to aeronautical L-band MSS receivers operating in the frequency band 1 518-1 559 MHz, including those MES used for the provision of aeronautical safety services in the frequency band 1 525-1 559 MHz.
WRC-15 identified the frequency band 1 427-1 518 MHz for use by administrations wishing to implement terrestrial IMT systems.  As a part of the authorisation, WRC-15 adopted Resolution 223, which was subsequently amended by WRC-19, that invited 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.
ICAO considers that any protection measures identified in response to Resolution 223 (Rev.WRC-19) must protect the large number of already-fielded aeronautical satellite receiving earth stations operating in the frequency band above 1 518 MHz (including those supporting aeronautical safety services operating in accordance with ICAO standards within the band 1 525-1 559 MHz).  Additionally, ICAO considers that any timescales in transitioning to more relaxed protection measures which are derived on the anticipated performance of future satellite receiving earth stations should reflect the natural replacement cycle of aeronautical equipment, typically 25 years or more. This long lifecycle, which is the same as the lifecycle of commercial aircraft, is due to the very high cost associated with any upgrading of the equipment on-board aircraft, due to, inter-alia, revenue lost due to loss of aircraft flying time, airworthiness, and re-certification issues. 
Given there are increasing numbers of airports that require aeronautical L-band MES connectivity for international and domestic flights, ICAO recommends Member Stakes implement the measures identified in the Annex to this letter in the deployment of IMT base-station and user-equipment within the frequency band 1 492-1 518 MHz around airports and airfields.  Such measures are identified to avoid the potential for harmful interference to aeronautical L-band MES receivers.



Annex

Recommended Guidelines to protect the operation of aeronautical L-band MES receivers from interference from terrestrial IMT systems operating in the band 1 492-1 518 MHz
Recommended IMT Base Station PFD Limits around airports to protect the operation of aeronautical MES receivers.

[bookmark: _Hlk47638378][ICAO] recommends Member States adopt the power flux density (PFD) limits specified in Tables 1 & 2 below on the deployment of IMT Base Station transmissions in and around airports in the frequency band 1 492-1 518 MHz.  ICAO further recommends that Member States consult with their national civil aviation authorities, airport operators, and airline representatives to identify the airports to be protected within a country and their geographical coverage areas.  The protected areas should include locations where an aircraft may be located (e.g., the gate, service area, taxiing approaches and the runway).

The identified PFD limits on IMT base-station transmissions specified in Tables 1 & 2 are identified for two different time intervals:  Phase 1 limits are identified to avoid the potential for interference to the existing generation of aeronautical L-band MES receivers in use at airports and are based on testing of Satcom terminals operating in 1 518-1 559 MHz frequency band, including terminals widely used for AMS(R)S operations; and Phase 2 limits, which permit higher IMT transmissions, are derived to protect the operation of next generation aeronautical L-band MES receivers, including those expected to be used for AMS(R)S operations. 
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 PFD limits identified in Tables 1 and 2 are based on an aeronautical L-band MES with an assumed antenna gain towards the horizon of either 3 dBi or 17 dBi.  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;

· the maximum PFD is recommended to be met at a height of 10 m above local ground level at all places within an airport where aircraft are likely to be positioned;

· the PFD limits are based on blocking performance measurements of aeronautical L-band MES receivers presented in ECC Report 299[footnoteRef:1].  These were based on measurements of aeronautical L-band MES receivers in operating in the 1 525-1 559 MHz or 1 545-1 559 MHz frequency bands, including terminals used for aeronautical safety.  The report specifies, of the most susceptible aeronautical receiver tested, the signal blocking level from an IMT base station operating a single 5 MHz IMT channel transmission in the frequency band 1 512-1 517 MHz was measured to be -50.3 dBm; while the blocking level from IMT base stations operating multiple IMT 5 MHz channel transmissions was -55.5 dBm. These levels were used to derive the Phase-1 PFD limits.  The Phase-2 PFD limits are derived assuming the blocking criterion for next generation aeronautical L-band MES receivers from IMT emissions in the band 1 512-1 517 MHz is -30 dBm; and [1:  https://www.ecodocdb.dk/download/8f411ee1-4d48/ECC%20Report%20299.pdf] 


· the above PFD limits assume there is a guard band of 1 MHz in the frequency band 1 517-1 518 MHz where there would be no assignment of IMT base-station transmissions, as is assumed in ECC Report 299 and the Frequency Arrangement “G1” indicated in Figure 4 of Recommendation ITU-R M.1036-6 on frequency arrangements for IMT.  In case Member States assign the uppermost 1 MHz (i.e., 1 517-1 518 MHz) for IMT base-station transmissions, then there may be a need for lower PFD limits to be identified for the top-most IMT channel (1 512-1 518 MHz) due to the reduced frequency separation with satcom operation, and which requires further evaluation.
Recommended time lines in the application of Phase 1 PFD limits and the transition to Phase 2 PFD limits.

It is important that the duration of the Phase 1 PFD limits to protect the operation of existing aviation equipment and the subsequent transition to Phase 2 PFD limits, be conducted at a timescale that is supportable by aviation equipage schedules.  It is recommended Member States discuss the appropriate timescales that would be necessary for the protection measures to be in place on IMT transmissions around airports, with their national civil aviation authorities, airport operators, and airline representatives.  This will allow the likely impact and costs to the aviation industry from the introduction of IMT nearby airports in the frequency band 1 492-1 518 MHz to be taken into consideration.

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 timescale is normally between 20-30 years for each aircraft, given the significant capital cost of purchasing or changing an operational aircraft.
i) Conditions on unwanted emissions for mobile base station transmissions in the frequency band 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.  ICAO recommends, based on analysis of assumed minimum separation distances between IMT base-station and aeronautical L-band MES receiver, the maximum unwanted EIRP density of out-of-band emissions from IMT base stations operating in the frequency band 1 492-1 518 MHz is limited to -41 dBm/MHz into the frequency bands 1 525-1 559 MHz.  

Such limits are considered necessary to not degrade the receiver noise temperature performance of aeronautical L-band MES receivers operating in conformity to the ICAO SARPs.   The out-of-band emissions limit, when combined with the geographical separation that can be expected between the base-stations and aircraft to comply with the recommended PFD limits, should ensure the MES receiver degradation due to IMT unwanted emissions is to an acceptable level.
ii) [bookmark: _Hlk47699777]identification of a guard band for IMT operation.
It is noted the measurements on aeronautical MES receivers contained in ECC Report 299 show current aeronautical L-band 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 the use of IMT/LTE channels below 1 512 MHz.  
ICAO thereby recommends that Member States consider delaying the licensing of the uppermost channels of the band 1 427- 1518 MHz (and in particular the topmost channel in 1 512-1 518 MHz), in order to avoid blocking of aeronautical L-band MES receivers used in the provision of safety services operating above 1 525 MHz.  It is noted the uppermost channel may be licensed at a later date following the availability and deployment of improved aeronautical L-band MES.
iii) IMT TDD User Equipment (UE) operation permissible under Time Division Duplex (TDD) operation identified in Recommendation ITU-R M.1036-6.
Recommendation ITU-R M.1036-6 on “Frequency Arrangements For Implementation Of The Terrestrial Component Of International Mobile Telecommunications In The Bands Identified For IMT In The Radio Regulations” contains several different frequency arrangements for IMT operation in the 1 427-1 518 MHz band.  
[bookmark: _GoBack]ICAO recommends that administration only allocate the frequency band 1 492-1 517 MHz for IMT base-station transmissions and user equipment reception, and avoid assigning Time Division Duplex (TDD) operation.  This will avoid the prospect of uncoordinated IMT mobile transmissions in the band 1 492-1 518 MHz operating up to and inside the aircraft, thereby preventing potentially unmanaged sources of interference to aeronautical L-band MES receivers.
