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in respect to L-band MSS frequency use in C2 Link SARPs
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	SUMMARY

	This paper proposes an amendment to Annex 10, Volume V, on the frequency bands that may be used for the operation of satellite-based C2 Link systems.  

[bookmark: _Hlk63244783][bookmark: _Hlk63246193]Currently, the use of aeronautical L-band (1.6/1.5 GHz) MSS systems for the operation of satellite-based C2 Links are limited to the frequency bands: 1 610-1626.5 MHz, 1 545-1 646.5 MHz and 1 646.5-1 656.5 MHz.  It is proposed the two latter frequency bands be extended to cover the wider available frequency ranges over 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz (Earth-to-space) that are accessible for the provision of aeronautical MSS safety communications.  These wider frequency ranges will permit the potential use of the new aeronautical L-band MSS safety systems that are available (e.g., Inmarsat SwiftBroadband Safety service), and their future enhancements, as well as the future development of other types of L-band aeronautical satellite safety communication systems, to be considered as candidate systems for the operation of satellite-based C2 Links.

FSPM is invited to review and endorse the proposed amendments on the frequencies available for L-band aeronautical MSS systems in the operation of satellite-based C2 Links.  FSMP is also invited to communicate its recommendation to the C2 Working Group of the RPAS Panel.




INTRODUCTION
At FSMP-WG/9 in August 2019, Montreal, Presentation 1 provided information from the C2 Working Group of the RPAS Panel on its development efforts and future work plan for C2 link SARPS.  The presentation indicated the current focus of the work of the group was on the development of C-Band (5030-5091 MHz) terrestrial, C-Band (5030-5091 MHz) satellite, and Ku/Ka-Band FSS related SARPs, and that additional frequency ranges at L-band were being considered for RPAS C2 Links.
[bookmark: _Hlk63854187]The proposed amendments to Volume 5 of Annex 10 to the Convention on International Civil Aviation that were being considered for operation of satellite-based RPAS C2 Links are:
· Inclusion of the 1 610-1 626.5 MHz frequency band; and
· Inclusion of the 1 545-1 555 MHz and 1 646.5-1 656.5 frequency bands.
1.1 [bookmark: _Hlk64913934][bookmark: _Hlk63854430]In respect to L-band MSS systems frequencies, Inmarsat welcomes consideration by FSMP to extend the frequency bands 1 545-1 555 MHz and 1 646.5-1 656.5 that are currently identified for RPAS satellite-based C2 Links to cover the frequency ranges: 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz (Earth-to-space).  This wider available frequency range encompass the frequency bands 1 545-1 555 MHz and 1 646.5-1 656.5 MHz that are identified under No 5.357A where priority is afforded in accommodating the spectrum requirements of the AMS(R)S, as well as the frequency bands 1 555-1 559 MHz and 1 656.5-1 660.5 MHz identified under No. 5.362A, where the AMS(R)S is afforded priority in the United States over all other mobile-satellite communications operating within a network.

1.2 The wider availability of aeronautical safety spectrum within the 1.6/1.5 GHz frequency bands will significantly increase the flexibility of a satellite operator to support the use of satellite-based C2 Link systems, leading to greater available channel capacity and service availability to support data-intensive C2-link applications; better frequency management of the available frequency spectrum assigned to a satellite operator; and better management of available satellite hardware resources.

1.3 The L-band frequencies currently identified for the provision of satellite-based RPAS C2 Links are restrictive for Inmarsat as they would limit the provision of aeronautical C2 Links to a 2x10 MHz frequency range at L-band.  It  may be noted that the Inmarsat SwiftBroadband Safety services are not restricted in this manner.

1.4 The proposed extension of the L-band frequency ranges is made with the proviso that any use of the wider frequency bands for the provision of satellite-based C2 Link systems would be subject to compliance with the performance requirements to be developed by the RPAS Panel on the use of L-band aeronautical MSS communications.

DISCUSSION
WG-F, at its 28th meeting over 12-22 March 2013, discussed the issue of providing AMS(R)S services by the Inmarsat SwiftBroadband Safety system within the frequency bands 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz (Earth-to-space) and concluded that such aeronautical-safety use was in alignment with the Radio Regulations.  WG-F also noted that No. 5.357A remains in force for use of the frequency bands 1 545-1 555 MHz and 1 646.5-1 656.5 MHz, whereby priority is given in accommodating the spectrum requirements of the AMS(R)S.
ICAO has approved the inclusion of the SwiftBroadband Safety service definition in part IV of the Manual on AMS(R)S for use in the 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz frequency bands.  In addition, the RTCA MOPS requirements for the SwiftBroadband safety services are contained in RTCA DO-262/ED-243, and the RTCA MASPS requirements in DO-343/ED-242 and address the operation over the wider frequency ranges.
The proposed use of C2 Links over the frequency bands 1 525-1544/1545-1559 (space-to-Earth) and 1 626.5-1 645.5/1646.5-1 660.5 MHz is in alignment with the draft revision to Section 4.3.1, Volume 3, Annex 10 to the ICAO Convention on the use of frequency bands for AMS(R)S.
As RPAS C2 link communications will require high availability and be resilient to link losses, its system design will likely require a mixture in use of both terrestrial and satellite communications operating in multiple frequency bands.  Therefore the availability of L-band MSS systems for RPAS C2 Links is likely to be important to supplement the use of C, Ku and Ka-band satellite systems and noting that, currently, there is no or limited availability of any C-band AMS(R)S satellite capacity.
It would be useful for FSMP to provide guidance to the C2 Working Group of the RPAS Panel on the suitable frequency ranges available in the 1.6/1.5 GHz frequency band for potential use with C2 Links.  Such identification will also assist with the development of satellite-based RPAS C2 Links at L-band.
It is noted the proposed amendments to Annex 10, Volume V, have already been delivered to the ICAO ANC and, therefore, there may be limited opportunity to include any revised text within the current revision.  In which case, any recommendation by FSMP on a wider available L-band frequency range could be considered in the next revision of Annex 10, Volume 5 – with any early identification assisting with on-going work within the RPAS Panel and RTCA.
It is proposed the following revision to paragraph 5.1.1b, Volume 5, Annex 10 be considered by FSMP:
Existing amendment
b) Frequency bands with an allocation to aeronautical safety services under the mobile-satellite service (MSS) where AMS(R)S operations have priority access. Frequency bands that meet these criteria and can be used for RPAS C2 Links are: 1 545 – 1 555 MHz and 1 646.5 – 1 656.5 MHz;
proposed revised amendment (in underline font)

b) Frequency bands with an allocation to aeronautical safety services under the mobile-satellite service (MSS) including where AMS(R)S operations have priority access. Frequency bands that meet these criteria and can be used for RPAS C2 Links are: 1 525-1 544 and 1 545-1 559 (space-to Earth), and 1 626.5-1 645.5 MHz and 1646.5-1 660.5 MHz (Earth-to-space direction).  These frequency bands include the frequency ranges 1 545-1 555 MHz and 1 646.5-1 656.5 MHz, and 1 555-1 559 MHz and 1 656.5-1 660.5 MHz in the US, where AMS(R)S operation have priority of spectrum access.

ACTION BY THE MEETING
The meeting is invited to:
note and review the contents of this working paper;
endorse the proposed line of action in paragraphs 2.8; and
liaise the Recommendation to the C2 Working Group of RPAS Panel.
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