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FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)
Ninth Working Group meeting

Montréal, Canada, 22 – 30 August 2019

Agenda Item 2:
WRC-19 Preparations
Agenda Item 7c:
New Provisions to Support Aeronautical Radiocommunications – Possible satellite relay of VHF AM(R)S communications

Updates on Inter American Proposal (IAP) and Preliminary Asia Pacific Telecommunity (APT) Common Proposals (PACP) related to ICAO Positions for WRC-19 and Updates to Space-based VHF Communications
(Presented by Canada, Singapore, and Rohde and Schwarz)

	SUMMARY

	The paper aims to update the meeting on the following:

a. Updates on CITEL’s Inter American Proposal (IAP) for agenda items related to ICAO Positions on WRC-19;

b. Updates on Preliminary Asia Pacific Telecommunity (APT) Common Proposals (PACP) for agenda items related to ICAO Positions on WRC-19; and

c. Updates on Singapore’s technical studies on space-based VHF (WRC-19 Agenda Item 10).



1. INTRODUCTION

1.1 It is timely to update FSMP WG/9 on the developments at ITU Regions 2 and 3 prior to WRC-19, given that:

1.1.1 The 5th meeting of APT Preparatory Group (APG) was held from 31 July to 6 August 2019, and APT agreed on the PACPs for member States to vote by 25 September 2019. 

1.1.2 The 34th meeting of PCC.II was held from 12 to 16 August 2019, and CITEL approved the IAPs for WRC-19.
1.2 ICAO’s Position to support a new agenda item for WRC-23 to allocate aeronautical VHF frequency band for space-based VHF applications, was drafted at FSMP WG/8 in January 2019 and approved by ICAO Council in July 2019. CAA Singapore intends to update this meeting on the progress of the space-based VHF technical studies.
2. DISCUSSION

2.1 The table shown in Annex A to this WP summarises the IAPs and PACPs related to ICAO Positions for WRC-19. 
2.2 The meeting to note that the following agenda items may require more attention at WRC-19, as the ICAO Postions may not be fully aligned with the corresponding IAPs or PACPs:
2.2.1 Agenda Items 1.7, 1.8, 1.10, 1.13 and 1.14
2.3 As updated in FSMP WG/8 meeting in January 2019, CAA Singapore completed the design study with Gomspace and ST Engineering Electronics (GS-STEE), and confirmed that a technically feasible solution for VHF relays mounted on 256 nanosatellites (e.g. 25kg class) orbiting at about 600km altitude to support up to 4 frequencies simultaneously, potentially cover up to +/- 10 degree latitude. 
2.4 Given the technology development risks, and the need to explore wider coverages of space-based VHF communications to benefit more States, CAA Singapore commenced a 2nd space-based VHF technical study with Rohde and Schwarz GmbH & Co.KG (R&S) in March 2019, to study deeper on the VHF radio and antenna aspects of possible space-based VHF constellation systems. A new constellation design was found to be technically feasible. VHF relays can be mounted on approximately 20 satellites (e.g. 150kg class) orbiting at about 1,200km altitude to support up to 6 frequencies simultaneously, potentially cover up to +/- 21 degree latitude, as shown in the figure below.

2.4.1 The meeting is invited to note the revised coverage of the proposed constellation that will benefit a large number of States and the aviation community. 

2.4.2 CAA Singapore and R&S note the concerns some FSMP members have on potential interference on adjacent terrestrial VHF stations. At this stage of the technical study, the key challenge is still for the satellite-mounted VHF radios to transmit enough power to communicate with the aircraft. Subsequently, the radio and antenna parameters need to be optimised to ensure that the space-based VHF solution will not impose additional contraints on terrestrial VHF operations. Nevertheless, the interference study will develop into a major topic if and when a study group is formed following approval of the space-based VHF future agenda item at WRC.
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3. ACTION BY THE MEETING

3.1 The meeting is invited to:

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

b) endorse the proposed line of action in paragraphs 2.2.1 and 2.4.1; and

c) agree that CAA Singapore and R&S continue their work on the proposal in paragraph 2.4.2, with a view to provide an update at the next meeting of the FSMP WG.
— END —
Annex A

	WRC-19 Agenda Item
	ICAO Position
	IAP
	PACP

	Issues where aviation is seeking action by WRC

	1.10
	To support action by WRC-19 to integrate those changes into the Radio Regulations that:

• introduce GADSS as performance requirements for the radiocommunication systems used for aircraft tracking, autonomous distress tracking and post flight localization and recovery;

• identify that relevant GADSS elements are defined in ICAO SARPs;

• preclude use of GADSS systems operating under RR No. 4.4.

To oppose changes to the Radio Regulations that:

• identify specific GADSS elements or operating frequency 
bands.
	The CITEL IAP supports Method A contained in the CPM text. 
MOD 30.1 (Distress and safety communications).
ADD 30.1A.
ADD 34A (Global aeronautical distress and safety system).
ADD 34A.1.
ADD 34A.2.
SUP Resolution 426 (WRC-15)

	APT Members support the ITU-R studies being undertaken for the introduction and use of GADSS in accordance with Resolution 426 (WRC-15). 
APT Members are of the view that:
· no additional spectrum allocations and no changes to Article 5 of the Radio Regulations are required

· modification of Chapter VII in the Radio Regulations to facilitate introduction of GADSS is required including modification of Article 30 General provision and addition of Article 34A
· the details of the GADSS elements are defined in Annexes to the ICAO Convention
· any studies on regulatory provisions required for the implementation of GADSS should take into account the GADSS concept provided by ICAO
APT Members support Method A contained in the CPM report regarding this agenda item.


	9.1.4
	Based on the issues raised by the studies called for by Resolution 763 (WRC 15), support proposals for an agenda item for a future conference to resolve the regulatory and technical questions and concerns, including as necessary any new allocations.
	CITEL IAP concludes that  further technical studies and regulatory provisions are therefore necessary to improve the integration of sub-orbital vehicles into the ATM systems after WRC-19 while supporting a new WRC Resolution for WRC-23. Meanwhile Resolution 763 could be suppressed. 


	APT Members are of the view that no changes to the Radio Regulations (RR) are required at WRC-19 and accordingly support the suppression of Res 763 (WRC-15). APT Members support the ITU-R studies under new WRC Resolution.

	Issues where aviation should participate in studies to ensure there is no undue impact

	1.7


	To oppose consideration of possible allocation to the space operation service in the frequency range 405.9 ‒ 406.2 MHz unless agreed ITU-R studies have proven aviation use of the EPIRBs operating in the frequency band 406 ‒ 406.1 MHz is protected in accordance with Resolution 205 (Rev. WRC-15) and RR No. 5.267.

To oppose any new allocations to the space operations service in other frequency bands/ranges that could impact aeronautical safety systems unless agreed ITU-R studies have proven sharing and compatibility with those systems.

To ensure that the outcome from this agenda item protects aeronautical safety systems below 137 MHz from harmful interference.

To ensure that any change to the regulatory provisions and spectrum allocations resulting from this agenda item do not preclude the use of any particular allocations for space planes if  the radiocommunication service is deemed appropriate for such use.
	CITEL IAP supports Method A (NOC) and suppression of Resolution 659.
	APT Members did not reach an agreement to develop specific proposed regulatory text for Agenda item 1.7. 
The main support from APT members is for Method A and Method C, with a preference for Method C if the protection can be ensured for AM(R)S below the 137-138 MHz frequency band and the FS and MS in the 148-149.9 MHz frequency band.

Some APT members do not support Method C.

	1.8
	To ensure that any change to the regulatory provisions and spectrum allocations resulting from this agenda item do not adversely impact on the capability of search and rescue aircraft to effectively communicate with vessels during disaster relief operations.

To ensure that any regulatory provisions in response to this agenda item do not adversely impact SARPs compliance of aeronautical mobile-satellite (route) service satellite systems.
	CITEL administrations support a proposal based on Method B1 of the CPM Report. 
Footnote in Article 5 to reference new frequencies added to Appendix 33 (ADD 5.GMDSS).

Consequential modifications to existing footnotes attached to 1610-1626.5 MHz band (MOD 5.364, MOD 5.368).
Consequential modifications to Article 33 and Appendix 15, Table 15-2.
	Resolution 359 (Rev. WRC-15) invites the WRC-19 to take necessary actions to support GMDSS modernization (resolves 1) and to consider regulatory provisions related to the introduction of additional satellite system into the GMDSS while ensuring the protection of all incumbent services from harmful interferences (resolves 2). 
Regarding resolves 1,
APT Members support the Method A2 in the CPM Report. 
APT Members support the incorporation of NAVDAT systems and NAVDAT frequencies, both in MF and HF as described in Recommendation ITU-R M.2010 and ITU-R M.2058.

Regarding resolves 2,
APT Members support the introduction of additional satellite systems to support GMDSS for enhancement of safety-of-life in accordance with the Resolution 359 (Rev.WRC-15), while protecting the services within the frequency band and the adjacent bands.



	1.9.1
	To ensure that any change to the regulatory provisions and spectrum allocations resulting from this agenda item do not adversely impact aviation systems, including the capability of search and rescue aircraft to effectively communicate with vessels during disaster relief operations.
	CITEL administrations support MOD of Appendix 18 to the Radio Regulations to reference AMRD Group A and Group B, and suppression of Resolution 362.
	APT Members support Methods A and B1 in the CPM Report to satisfy WRC-19 agenda item 1.9.1.



	1.11
	To ensure, on the basis of agreed ITU-R studies, that any regulatory actions within existing mobile-service bands do not impact existing aeronautical systems operating in accordance with the Radio Regulations.

Ensure that no frequency bands specifically allocated to aeronautical mobile services, including aeronautical mobile (R) and (OR) services, are referenced as suitable for the provision of train to trackside communication.
	CITEL administrations believe it is unnecessary to identify specific spectrum for RSTT, therefore the IAP supports NOC and suppression of Resolution 236
	APT Members agree to propose a draft new WRC-19 Resolution on the spectrum harmonization for railway radiocommunication systems between train and trackside (RSTT).

	1.12
	To ensure, on the basis of agreed ITU-R studies, that any regulatory actions within existing mobile-service bands do not impact existing aeronautical systems operating in accordance with the Radio Regulations.

Ensure that no frequency bands specifically allocated to aeronautical mobile services, including aeronautical mobile (R) and (OR) services, are referenced as suitable for the provision of ITS communications.
	CITEL administrations believe it is unnecessary to identify spectrum specifically for Intelligent Transport Systems. Regional and global harmonization can be satisfied by developing applicable ITU-R Reports and Recommendations.  Therefore, the IAP supports NOC to the Radio Regulations and supression of Resolution 237.
	APT Members are of the view that there are needs for harmonization of spectrum use in existing mobile service allocations for evolving ITS. APT Members support possible harmonization of frequency bands in existing mobile service allocations for the implementation of evolving ITS. APT Members support the consideration of the frequency band 5 850-5 925 MHz, or parts thereof, as global harmonized frequency band for evolving ITS. 


	1.13
	To oppose any identification of a frequency band for IMT that could impact aviation systems, including enhanced flight vision systems (EFVS) operating in the 31.8-33.4 GHz frequency band, within a new or existing allocation to the mobile service in the frequency range 24.25 to 86 GHz, unless agreed ITU-R studies demonstrate no adverse impact to those systems.
	CITEL administrations support identification of the band 37-43.5 GHz if for use by administrations wishing to implement International Mobile Telecommunications (IMT) in accordance with Resolution [BCD113-40GHz] (WRC-19)


	24.25-27.5 GHz

APT Members support identifying the 24.25-27.5 GHz frequency band for IMT globally through Method A2 together with a new WRC Resolution.
In principle, APT Members support Alternative 2 under Method A2. However, it may be subject to the regulatory provisions to be specified in the new WRC Resolution associated with Condition A2e.

In addition, APT Members have the following views on Options under the respective Conditions for Method A2 contained in the CPM Report. It should be noted that APT Members are still investigating the Options to be selected for some of the Conditions.
31.8-33.4 GHz

No change to the RR in this frequency band.
37-40.5, 40.5-42.5 and 42.5-43.5 GHz
APT Members support identifying the 37-43.5 GHz frequency band, or portions thereof, for IMT globally through Methods C2, D2 and E2 with Alternative 2 together with a new WRC Resolution.
Regarding the frequency band 37-40.5 GHz, APT Members do not support Method C3 in the CPM Report.
45.5-47, 47-47.2 GHz

No change to the RR in this frequency band.
66-71 GHz

In principle, APT Members support identification of the frequency band 66-71 GHz for IMT. However, APT Members are still investigating Method and condition(s) to be adopted when identifying this band for IMT.

 

In principle, APT Members support identification of the frequency band 66-71 GHz for IMT.

Reasons:
The identification of the frequency band 66-71 GHz for IMT would help to satisfy the need for additional spectrum in the frequency bands above 24 GHz.
TRP

In order to avoid any unintended consequences on the regulatory provisions for other services and applications, APT Members are of the view that in the context of WRC-19 agenda item 1.13 outcomes, description of TRP should be solely limited to the regulatory implementation for this agenda item. Therefore, any changes made as a result of agenda item 1.13 should limit the use of the term TRP to IMT.


	1.14
	If agreed ITU-R studies demonstrate there is no adverse impact on aeronautical systems including those used for the safe operation of the platform on which the HAPS resides, then support the use of fixed service allocations for HAPS provided that any regulatory actions taken within the existing allocations to the fixed service noted in Resolution 160 (WRC-15) do not constrain any potential future aeronautical use of those high-altitude platforms or fixed links.
	CITEL administrations support identification of the  38-39.5 GHz band allowing HAPS to operate in the fixed service allocation through a new Footnote and Resolution. 

	APT Members support no changes to the Radio Regulations (Method A as contained in the CPM Report) to ensure protection of all existing services to which frequency bands are allocated and their future development in the frequency bands 6 440-6 520 MHz and 6 560-6 640 MHz.

In addition, APT Members are of the view that any consideration of the frequency band 24.25-27.5 GHz in Region 2 under this agenda item should not limit the possibility to identify the band for IMT on a global basis under WRC-19 Agenda item 1.13.

APT Members consider that protection of all existing services to which frequency bands are allocated and their future development should be ensured.

No consensus was reached among APT Members on any Method to address this agenda item in the frequency bands 27.9-28.2 GHz, 31-31.3 GHz, 38-39.5 GHz, 47.2-47.5 GHz and 47.9-48.2 GHz.

	1.16
	To ensure, on the basis of agreed ITU-R studies, that any new provisions, or changes to existing regulatory provisions, in the frequency bands/ranges 5 150 ‒ 5 250 MHz, 5 350 ‒5 470 MHz and 5 850 ‒ 5 925 MHz do not adversely impact aviation systems. In particular, if transmitted e.i.r.p. levels are increased, ensure that unwanted emissions into frequency bands used by aviation are maintained at current levels or reduced.
	CITEL administrations support NOC to the Table of Frequency Allocations in the 5 850-5 925 MHz frequency band, because the mobile service is co-primary and applications are already implemented in this segment.
	In the frequency bands 5 250-5 350 MHz, 5 350-5 470 MHz and 5 850-5 925 MHz, APT Members support NOC to the Radio Regulations for the use of WAS/RLAN to protect incumbent services.

In the frequency band 5 725-5 850 MHz, APT Members support to allocate this frequency band to the mobile service on a primary basis in Regions 3.

	4
	Notable points in ICAO Positions for Resn not covered by the other agenda items:

· Resn 422 - Suppress as a result of the approval of Recommendation ITU-R M.2091.
· Resn 425 – modify to “instructs the Secretary-General to bring this Resolution to the attention of ICAO”
	CITEL administrations propose minor text chenges to Resolution 95, to the Resolves and invites. 
	Resn 422


SUP-  Implemented following the approval of Recommendation ITU-R M.2091. Therefore, suppression of this Resolution is proposed. (see ASP/A18/xx)

Resn 425

NOC/MOD - (WRC-15) Still relevant. This Resolution is referred to in No.5.328AA. Invites ITU-R could be modified taking into account the results of the studies contained in Report ITU-R M.2396-0 in October 2016.

	8
	To support deletion of Nos. 5.181, 5.197 and 5.259, as access to the frequency bands 74.8 ‒ 75.2, 108 ‒ 112 and 328.6 ‒335.4 MHz by the mobile service is not feasible and could create the potential for harmful interference to important radionavigation systems used by aircraft at final approach and landing as well as systems operating in the aeronautical mobile service operating in the frequency band 108 ‒ 112 MHz.

To support deletion of Nos. 5.201 and 5.202, as use by the AM(OR)S of the frequency bands 132 ‒ 136 MHz and 136 ‒ 137 MHz in some States may cause harmful interference to aeronautical safety communications.

To support deletion of No. 5.330 as access to the frequency band 1 215 ‒ 1 300 MHz by the fixed and mobile services could potentially cause harmful interference to services used to support aircraft operations.

To support deletion of No. 5.355 as access to the frequency bands 1 540 ‒ 1 559, 1 610.6 ‒ 1 613.8 and 1 613.8 ‒ 1 626.5 MHz by the fixed services could potentially jeopardize aeronautical use of these frequency bands.

To support deletion of No. 5.359 as access to the frequency bands 1 550 ‒ 1 559 MHz, 1 610 ‒ 1 645.5 MHz and 1 646.5 ‒ 1 660 MHz by the fixed services could potentially jeopardize aeronautical use of those frequency bands.

To support the deletion of No. 5.439 to ensure the protection of the safety critical operation of radio altimeters and WAIC systems in the frequency band 4 200 ‒ 4 400 MHz.
	No input contributions to Citel PCC II on this agenda item.
	The following issues are identified:

Issue A – Deletion of country footnotes or country names from footnotes

Resolution 26 (Rev.WRC-07) further resolves 2 clearly states ‘that recommended agendas for future world radiocommunication conferences should include a standing agenda item which would allow for the consideration of proposals by administrations for deletion of country footnotes, or country names in footnotes, if no longer required.’

Issue B – Addition of country names into existing footnotes

The addition of country names to existing footnotes can carry with it considerable impact to existing allocations and the management of spectrum in other (often neighbouring) countries. 

It is proposed to modify Resolution 26 (Rev.WRC-07) to improve clarity and align with WRC current practice on the addition and deletion of country names to existing footnotes
Issue C – Addition of new country footnotes

APT Members are of the view that the standing agenda item for deletion of country names from footnotes is not intended for the addition of new country footnotes. APT Members propose to expressly include the current WRCs practice in Resolution 26 (Rev.WRC-07).

Issue D – Availability of proposals under WRC standing Agenda Item 8

APT Members are of the view that the proposals under this WRC standing agenda item should be available in a timely and efficient manner before a conference for due consideration of administrations. To address the issue of timely consideration of administrations, requests to vary footnotes in accordance with Resolution 26 (Rev.WRC-07), it is proposed to modify Resolution 26 (Rev.WRC-07) to encourage administrations to submit contributions of their preliminary proposals  under this agenda item to the second session of the CPM for information and to submit final proposals to the WRC no later than 21 calendar days before the conference. The CPM is invited to include the information received on this agenda item in its Report to the Conference.


	9.1.3
	To oppose any new or changes to existing regulatory provisions in Article 21 of the ITU Radio Regulations for the frequency bands 3 700 ‒ 4 200 MHz and 5 925 ‒ 6 425 MHz unless it has been demonstrated through agreed ITU-R studies that there will be no impact from the potential introduction of new non-geostationary-satellites on aviation use in those bands.

To oppose introduction of new non-geostationary-satellites in frequency bands near to the frequency band 4 200 ‒4 400 MHz unless aviation use of that band is ensured through agreed ITU-R studies.
	CITEL administrations support NOC to the Radio Regulations and suppression of Resolution 157
	APT Members support no change (NOC) to the Radio Regulations to satisfy agenda item 9.1, issue 9.1.3 based on study results of ITU-R for new non-GSO systems in the 3 700-4 200 MHz, 4 500-4 800 MHz, 5 925-6 425 MHz and 6 725-7 025 MHz frequency bands under the terms of Resolution 157 (WRC-15).



	9.1.6
	To ensure that the protection of aeronautical systems is appropriately taken into account during the studies called for in response to Resolution 958 (WRC-15).
	CITEL administrations support NOC to the Radio Regulations and Suppression of Resolution 958.
	APT Members are of the view that all radiocommunication services must be protected from harmful interference that may be generated by WPT-EV, both at the fundamental frequency and from unwanted emissions. 

APT Members are of the view that the Item 1) of Annex to Resolution 958 (WRC 15) should be suppressed and that the ITU-R studies on WPT-EV, including studies on unwanted emissions, should be continued under the most recent version of Question ITU-R 210/1.

APT Members are of the view that there is no need to change the Radio Regulations at WRC-19.

APT Members are of the view that ITU-R will need to continue to closely collaborate with standards developing organizations to ensure that appropriate frequency ranges and technical limits are incorporated into standards to protect radiocommunication services.

	Future Agenda Items – WRC Agenda Item 10

	Updates to ITU RR for current/future aeronautical HF
	To support the inclusion of an item on the WRC-23 agenda to review and update Appendix 27 of the ITU Radio Regulations to ensure it meets current and future use of aeronautical HF communications and evolving technologies in the existing exclusive aeronautical mobile (R) service (AM(R)S) frequency bands between 2 850 – 22 000 kHz.
	CITEL administrations support a WRC-23 agenda item to review and update Appendix 27 to ensure it meets the current and future use of HF communications and evolving technologies.
	No Input Document at APG/5

	New WRC-23 Agenda Item on Space-based VHF
	To support a WRC-23 Agenda Item to seek an aeronautical mobile satellite (Route) service allocation for both the uplink and downlink of aeronautical VHF applications, while preventing any undue constraints based on the results of studies with existing VHF systems operating in the  aeronautical mobile (R) and aeronautical radionavigation services.
	Currently Citel has a DIAP on this future WRC-23 item. Additional administrations signing on are anticipated to achieve an IAP.
	APT Members support the inclusion of the following item in the agenda of WRC-23:

to consider an AMS(R)S allocation for both the uplink and downlink of aeronautical VHF applications in the frequency band 117.975 – 137 MHz, while ensuring that any harmful interference is not caused or any additional constraints are not placed on incumbent services in the same and adjacent bands, especially the AM(R)S  (117.975 – 137 MHz) and the ARNS (108 – 117.975 MHz).
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