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Update 5091MHz-5150 MHz Frequency Usage for AeroMACS in Annex 10, Volume V & ITU-R Regulations / Recommendations

(Presented by CP-DCIWG Secretary)

	SUMMARY

	This paper proposes to update ICAO Annex 10 Volume V to include AeroMACS usage of the 5091-5150 MHz spectrum.  The paper also requests FSMP to motion ITU-R to amend ITU-R Article No. 5.444B, Resolution 748 (Rev.WRC-2019)  and the ITU-R Recommendation M.1827-1 to remove the “surface applications at the airport” restriction imposed on AeroMACS  AM(R)S in the 5091-5150 MHz band.
Actions are described in Section 3.




1. INTRODUCTION

1.1 The 5091 to 5150 MHz frequency band was originally allocated for MLS use. At the World Radio Conference (WRC) in 2007, the ITU-R modified Article No. 5.444 to add NO. 5.444A to also allocate the same spectrum for feeder links of non-geostationary satellites (FSS), provided appropriate coordination are done per No. 9.11A.  This allocation to FSS became secondary to the Aeronautical Radion Navigation Service (ARNS) From January 2018.

1.2 The WRC-07 also allocated the 5091 to 5150 MHz spectrum to Aeronautical Mobile (R) Service (AM(R)S) but limited the use to “surface” applications at airports.  This is the spectrum designated by ICAO for AeroMACS.

1.3 ICAO Approved Amendments to Annex 10, Volume III to update Chapter 7 to add AeroMACS, which will use the AM(R)S 5091MHz to 5150 MHz spectrum to provide safety and regularity flight services at the airport per ITU-R Regulations.

2. DISCUSSION

2.1 Although ICAO Approved the AeroMACS SARPs, Technical Manual and the Guidance documents at the 2015 ANC and several AeroMACS systems have been deployed worldwide since the approval, the aeronautical spectrum utilization rules specified in Annex 10, Volume V, Section 4.4 for 5030 MHz to 5150 MHz spectrum currently covers only MLS and ARNS.  

2.2 In 2021, ICAO approved Ammendment 90 to Annex 10 Volume V to support RPAS C2 Link operations.  Among other changes to Volume V, this amendment added one Note under Section 4.4 and a new Chapter 5, which includes usage of 5000 to 5150 MHz bands for satellite-based C2 links subject to existing safety services’ requirements.  Amendment 90 also introduces a new paragraph 5.2.1, which specifically allocates 5030 MHz to 5091 MHz spectrum for terrestrial RPAS C2 Link Systems.

2.3 Given Ammendment 90 to Annex 10 Volume 5 and existing operational safety services over the AeroMACS spectrum of 5091 MHz to 5150 MHz bands, it is important to specifically address the AeroMACS spectrum usage in the Annex 10 Volume V.  As such, it is proposed that the following Paragraph and NOTE be added to Section 4.4:

2.3.1 New NOTE under Section 4.4 of Annex 10, Volume V:  “NOTE 4 – Subject to the conditions stated in paragraph 4.4.4, the frequency band 5091 MHz to 5150 MHz are used for AeroMACS to support safety and regularity services.”

2.3.2 New Paragraph for paragraph 4.4.4 in Annex 10, Volume 5:  Frequency bands in the 5091 MHz to 5150 MHz range shall be allocated to AeroMACS to offer AM(R)S.  The AeroMACS systems shall operate according to the ITU-R Article 5.444B as updated at WRC-19, subject to Resolution 748 (REV WRC-19).  The operations of AeroMACS shall be as described in Annex 10, Volume III, Chapter 7; ICAO Doc 9718 and be compatible with the systems currently using these allocations.

2.4 It should be noted that ICAO advised ITU-R at WRC-19 that there were only two MLS systems operational globally, at that time; and there are no plans to deploy any new ARNS in the 5091 MHz to 5150 MHz frequency band.

2.5 CP-DCIWG are working to update the AeroMACS SARPS, Annex 10, Volume III, Chapter 7; and the associated AeroMACS Technical Manual, ICAO Doc. 10044 to improve the spectral efficiency of AerMACS using latest waveforms; to enable adaptation of future RF technologies; and to mitigate hardware obsolescence challenges.  The WG-M plans to update the AeroMACS specifications from the current IEEE 802.16e standard to the 5G telecommunication standards published by the 3rd Generation Partnership Project (3GPP).

2.6 As the RPAS terrestrial C2 link systems are also planning to utilize 5G cellular technology in the adjacent 5030 MHz to 5091 MHz band, the adoption of 5G technology for AeroMACS will also enable operational integration of ATS around the airports and extension of the same services to RPAS.  This technology synergy will reduce Operator investments and overall operational costs. 

2.7 The ITU-R Resolution 748 limits the AM(R)S use of the spectrum to surface applications in the airport.  This limit arises from the FSS compatibility requirement based on ITU-R M1827-1 guidelines and the expectation that above-surface operation may require AeroMACS antennas to be pointed upward to close the link budget.  Per M.1827-1, each AeroMACS transmitter can contribute a pfdMax of – 141.77dBW / (m2 x 1.23 MHz), assuming there are 250 simultaneous transmitters under the footprint of the FSS.  AeroMACS SARPS currently ensures this limit for IEEE 802.16e stations.  AeroMACS-NextGen using 5G must satisfy this requirement as well.

2.8 From the perspective of the above noise temperature requirement, it is immaterial whether the AeroMACS station is on the air or on the airport surface as long as each AeroMACS station satisfies the pfdMax limit. The limitation of AeroMACS operations to the surface of an airport was the result of applications and services that were used to estimate the total throughput required to support the projected services at the airport and hence to determine the overall spectrum to be allocated to AM(R)S-AeroMACS.  As 5G and future wireless communication technologies are expected to support higher modulation techniques, the spectral efficiency of 5G AeroMACS-NextGen will be higher than the current SARPS based on IEEE 802.16e standard.  Therefore, AeroMACS-NextGen will provide more data capacity and throughput over the same allocated spectrum of 59 MHz (5091 – 5150 MHz).  Hence, future AeroMACS-NextGen will be able to provide additional services in the Terminal Control Area and serve the UAM ecosystem without requiring additional spectrum.
2.9 In collaboration with FAA, Verizon recently conducted UAS C2 link system tests and flight trials using Verizon’s existing cellular network infrastructure.  Those tests demonstrated that the current cellular infrastructure is adequate to provide C2 Link service at lower altitudes without any adjustments to the base station antenna, i.e., no vertical tilting or vertical polarization was required to achieve acceptable link quality.  Based on these flight trials, it is assumed that AeroMACS-NextGen with 5G will be able to serve the Terminal Control Area (TCA) up to a reasonable altitude without boosting transmit power of the base stations or antenna polarization.  Therefore, removing the surface application restriction for the AMRS operating in the 5091 MHz to5150 MHz will not impact the operation of other FSS if the interference requirement specified in ITU-R M.1827-1 is satisfied.
2.10 Based on the above, it is recommended that use of AeroMACS-NextGen using 5G be permitted on and around the airport, including the Terminal Control Area, and extending to lower altitude levels to support arrival and departure operations up to the outer markers.
2.11 The CP-DCIWG requests collaboration with FSMP to prepare a position paper to ITU-R at the upcoming WRC to request removal of the AeroMACS surface operation requirement.  The position paper will propose amendment to ITU-R Article No. 5.444B, Resolution 748 (Rev.WRC-2019)  and ITU-R Recommendation M.1827-1 to remove the “surface applications at the airport” restriction imposed on AeroMACS  AM(R)S in the 5091-5150 MHz band.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

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

b) review and action as necessary paragraphs 2.3.1, 2.3.2; and 2.11
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