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APT VIEW[footnoteRef:1] AND PRELIMINARY APT COMMON PROPOSAL [1:  The term ‘APT View’ refers to Section 4 of this document and is not a document type ‘APT View’. ] 

ON WRC-23 AGENDA ITEM 1.9

Agenda Item 1.9: 
to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and updates based on ITU‑R studies, in order to accommodate digital technologies for commercial aviation safety-of-life applications in existing HF bands allocated to the aeronautical mobile (route) service and ensure coexistence of current HF systems alongside modernized HF systems, in accordance with Resolution 429 (WRC‑19)

1. 	Background
Agenda Item 1.9 was proposed by an aviation community Region 2 administration and had broad support at the WRC-19.  ICAO supports the work that may lead to changes and improvements to the Appendix 27.
The HF spectrum has largely been broken up into repeating allocations throughout the range 3-30 MHz. These allocations have their conventional implementation arrangements and the traditional adoption of multiple 3 kHz channels (with a 2.7 kHz emission in the initial planning days) allowed for adjacent channel use, adjacent band use and service allocation replication across the HF domain. This is all to enable beyond line of site communications across all periods of the day, month, season and sunspot cycle.  
There is a new layer of technologies that enable higher data rates in the HF frequency range via aggregation of contiguous 3 kHz channels as well as aggregation of non-contiguous channels.
The HF manufacturers want to be able to implement this aggregation for wider applications within the aviation domain. This application, conventionally termed Wideband HF or WBHF is being implemented in a non-aviation domain. The regulations do not preclude the use of WBHF but the current studies and implementation arrangements do not enable easy adoption of the new technologies in these allocations.  
The aviation community, including ICAO, are supporting the studies limited to Appendix 27 bands only, to enable early adoption of the newer WBHF technologies.
More recent investigations have shown that the ability to change the Appendix 27 to enable wider bandwidths will require significant re-engineering as the channel plan has been designed to enable frequency re-use on an area-based pattern to minimize/remove the likelihood of interference, and this re-use pattern is not on a contiguous basis.  It has been confirmed that the current Appendix 27 does not explicitly preclude the use of wideband HF, however because of the current frequency re-use plan there is very little opportunity to use contiguous wideband technologies.  The use of non-contiguous wideband technologies would be achievable. 
Current documents of relevance within WP5B are: 
· CPM Report - Section 2/1.9
· Annex 29 to Document 5B/481-E Chairman’s Report - Working Document towards preliminary draft new report ITU-R M.[Aero-Wideband-HF]

Executive Summary from the CPM Report Section 2/1.9 
To address this agenda item, ITU-R has undertaken a regulatory analysis, pursuant to Resolution 429 (WRC-19), on consideration of regulatory provisions for updating Appendix 27 of the Radio Regulations (RR) in support of aeronautical HF modernization. 
Two methods are considered to address this agenda item: 
–	Method A: no change (NOC)
–	Method B: Inclusion into RR Appendix 27, the relevant part of the Rules of Procedure, and explicit recognition of the aggregation of single channels for wideband digital communications.

2. 	Documents
· Input Documents
APG23-6/INP-18 (IND)
APG23-6/INP-24 (BNG)
APG23-6/INP-31 (J)
APG23-6/INP-48 (INS)
APG23-6/INP-54 (AUS, MLA, NZL, SNG, THA)
APG23-6/INP-66 (IRN)
APG23-6/INP-88 (KOR)
APG23-6/INP-93 (PHL)
APG23-6/INP-104 (CHN)
APG23-6/INP-119 (VTN)

· Information Documents

APG23-6/INF-25 (ICAO) 
APG23-6/INF-45 (RCC) 
APG23-6/INF-46 (CEPT)
APG23-6/INF-52 (CITEL)

3. 	Summary of discussions
3.1	Summary of APT Members’ views
3.1.1 	Multi-country - Document APG23-6/INP-54
· Australia, Malaysia, New Zealand, Singapore and Thailand support Method B in order to include the relevant part of the Rules of Procedure into RR Appendix 27 and explicit recognition of the aggregation of single channels for wideband digital communications to accommodate the use of wideband HF technologies for the AM(R)S.

3.1.2	Bangladesh - Document APG23-6/INP-24
· To satisfy this agenda item, Bangladesh administration supports method B of the CPM report to WRC-2023. However, appropriate technical and regulatory measures is required in order to prevent constraints to the operation of the current HF systems. 
 
3.1.3	China Document APG23-6/INP-104
· China is of the view that:
When introducing aeronautical wideband digital systems under AM(R)S in the HF band of Agenda Item 1.9, protection of current HF applications from harmful interference shall be ensured. China supports Method B of the CPM report.

· Proposal：
China supports Method B of the CPM report to satisfy agenda item 1.9.

3.1.4 	India Document APG23-6/INP-18
· India supports the proposed changes to Appendix 27 of Radio Regulations to allow new modern/digital wideband HF communication systems using contiguous and/or non-contiguous 3 kHz channels coexisting with current HF voice and data systems. India supports Method B to satisfy this Agenda Item.

3.1.5	Indonesia - Document APG23-6/INP-48
· Indonesia is of the view to support digitalization of HF aeronautical communication, under Method B allowing digital HF communication using contiguous and or non-contiguous 3 kHz channels, coexisting with current analogue system. 
· Further, the implementation of Digital HF communication shall avoid harmful interference to existing analogue systems.

3.1.6	Iran - Document APG23-6/INP-66
· The Administration of Iran (Islamic Republic of) does not oppose Method B for modifications to RR Appendix 27 and inclusion of relevant parts of the current text of the Rules of Procedures in RR Appendix 27 and make adjustments to explicit the use of wideband emissions with the need to avoid harmful interference to primary services in the same and adjacent bands, in particular, existing AM(R)S HF systems.

3.1.7	Japan - Document APG23-6/INP-31
· Japan supports necessary modifications to RR Appendix 27 as well as inclusion of the relevant part of the Rules of Procedure into RR Appendix 27, to accommodate wideband HF technologies for the aeronautical mobile (route) service (AM(R)S) between 2 850 and 22 000 kHz, as indicated in Method B.
· However, Japan is of the view that such modification must avoid harmful interference to existing systems, including current AM(R)S HF system, operating in the existing primary allocations in both the same and adjacent bands. Japan also recognizes that there are differing Wideband HF technologies, and is of the view that changes to RR Appendix 27 should ensure technology neutrality.

3.1.8	Philippines - Document APG23-6/INP-93
· Philippines supports Method B towards the modification of RR Appendix 27 for the inclusion of the relevant part of the current text of the Rules of Procedure, and for the explicit recognition of the aggregation of single channels for wideband digital communications.   

3.1.9	Republic of Korea - Document APG23-6/INP-88
· The Republic of Korea supports Method B described in the CPM Report which proposes modifications to RR Appendix 27 to accommodate digital technologies for aeronautical wideband HF systems, while it is required to ensure compliance with safety requirements and protection of other primary allocated services in the same and the adjacent bands.
3.1.10	Vietnam - Document APG23-6/INP-119
· Viet Nam support Method B in the CPM Report: Inclusion into RR Appendix 27, the relevant part of the Rules of Procedure, and explicit recognition of the aggregation of single channels for wideband digital communications.

3.2 	Summary of issues raised during the meeting
· Clarification of what “100% modulation” means with respect to the measurement of the maximum power that is contained in Table 27/60 of the CPM text. Administrations are invited to consider the explanatory note under the table. 


4. 	APT View(s)

The APT has considered Agenda Item 1.9 and drafted a Preliminary APT Common Proposal on the matter.  In addition, the APT has formed the following view(s) on the Agenda Item:

· APT Members support modifications to RR Appendix 27 to accommodate digital technologies for aeronautical wideband HF systems, while ensuring compliance with safety requirements and protection of other primary services in the same and adjacent bands, in particular, existing AM(R)S HF systems. 
· APT Members noted that there are differing Wideband HF technologies and are of the view that changes to the RR Appendix 27 should allow new digital wideband HF systems taking into account technology neutrality.


5. 	Preliminary APT Common Proposal



6. 	Issues for Consideration at APG Coordination Meeting at WRC-23 (if any)
· Clarification of what “100% modulation” means with respect to the measurement of the maximum power that is contained in Table 27/60 of the CPM text. APT Members are invited to consider the explanatory note under the table. 


7. 	Views from Other Organisations (as provided in the information documents to 
APG23-6)
7.1 	Regional Groups
7.1.1 	ASMG - Document APG23-4/INF-21 (August 2022)
Promote optimal use of the frequency spectrum through initial support for the inclusion of the relevant part of the Rules of Procedure relating to Appendix 27 in the Radio Regulations provided coexistence with existing analogue systems is ensured.
7.1.2 	ATU - Document APG23-6/INF-55
Support Method B, with the following conditions:
1. The new proposed digital wideband HF systems comply with the existing analog voice and data communication systems without causing interference or assignment modification unless agreed to by affected member states and operate in accordance with the ICAO international Standards and Recommended Practices and procedures.
2. Protection of in band and adjacent band services shall be ensured.

7.1.3 	CEPT - Document APG23-6/INF-46
CEPT is of the view that the current version of RR Appendix 27 does not preclude the use of wideband digital HF communication by using multiple channels simultaneously.
· CEPT proposes:
· the introduction in the Appendix 27 of the relevant parts of the current text of the Rules of Procedure for clarification and,
· adjustments of the Appendix 27 of the RR to make explicit the possibility to use wideband emissions by aggregation of multiple individual channels each of which complies with the provisions of Appendix 27.
· 
7.1.4 	CITEL - Document APG23-6/INF-52
Draft Inter-American Proposal:
A number of Administrations propose modifications to Appendix 27 to accommodate new digital HF technologies in frequency bands allocated to AM(R)S:
· The proposed modifications are in accordance with Method B of the final CPM
Report, reflecting existing Rules of Procedure (RoP) in the Appendix 27 of RR
· SUP RESOLUTION 429 (WRC-19) – Consequential to the results of studies at ITU-R in relation to this Resolution.
7.1.5 	RCC - Document APG23-6/INF-45
· The RCC Administrations do not oppose modifications to RR Appendix 27, aimed at the use of digital technologies for commercial aviation AM(R)S safety-of-life applications in existing HF bands allocated to the aeronautical mobile (route) service when ensuring coexistence of current HF systems alongside modernized HF systems Regional Commonwealth in the field of Communications.
· Method В from the CPM Report is preferable.

7.2 	International Organisations
7.2.1 	IARU - Document APG23-6/INF-ZZ
· [bookmark: _Hlk141791836]No View Provided

7.2.2 	ICAO - Document APG23-6/INF-25
To support modification of Appendix 27 to the Radio Regulations for explicitly recognizing digital HF wideband aeronautical communication systems in a manner fully compatible with existing aeronautical HF assignments, and without modifying the Appendix 27 allotment plan. Those systems shall be operated in accordance with international Standards and Recommended Practices and procedures established in accordance with the Convention on International Civil Aviation.

7.2.3	IMO - Document APG23-6/INF-ZZ
· 	No View Provided

7.2.4	WMO - Document APG23-6/INF-ZZ
· No View Provided
____________
	Contact:
	Mr Glenn Odlum
DG Chair AI 1.9
	Email:  glenn.odlum@novasystems.com
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1.9	to review Appendix 27 of the Radio Regulations and consider appropriate regulatory actions and updates based on ITU‑R studies, in order to accommodate digital technologies for commercial aviation safety-of-life applications in existing HF bands allocated to the aeronautical mobile (R) service and ensure coexistence of current HF systems alongside modernized HF systems, in accordance with Resolution 429 (WRC‑19);

APT Members support Method B of the CPM Report to satisfy agenda item 1.9.




[bookmark: _Toc42084192]APPENDIX 27 (REV.WRC‑19)[footnoteRef:1]* [1: *	Note by the Secretariat: This edition of Appendix 27 incorporates editorial amendments to the Appendix 27 Aer2 as adopted by the WARC‑Aer2.
The references in Appendix 27 now conform to the new numbering scheme of the Radio Regulations. In addition, the text of Appendix 27 contains updated definitions of the relevant aeronautical areas conforming with the new geographical situation reflecting the political changes since 1979. It also contains updated references to the classes of emissions in accordance with Article 2.      (WRC‑03)] 


[bookmark: _Toc42084193]Frequency allotment Plan for the aeronautical mobile (R)
service and related information

PART  I  –  General provisions

Section II  –  Technical and operational principles used
for the establishment of the Plan of allotment of frequencies
in the aeronautical mobile (R) service

ADD	ACP/5260A9/1#1633

27/18A		Individual contiguous or non-contiguous channels complying with the provisions of the Plan3 contained in this Appendix may be aggregated to provide wideband communication without changing the Plan of individual channels.



ADD	ACP/5260A9/2#1634

_______________

3 	27/18A.1	In particular the provisions related to the protection (Part I, Section II B), to power limits (Nos. 27/60 and 27/61), to class of emissions (No. 27/58), to out-of-band spectrum mask (No. 27/74), to assigned frequency (No. 27/75), and to channel spacing (No. 27/11).



C  –  Classes of emission and power

	1	Classes of emission

MOD	ACP/5260A9/3#1635

27/57	1.1	Telephony – amplitude modulation:

		double sideband	A3E[footnoteRef:2]* [2: *	A3E and H3E to be used only on 3 023 kHz and 5 680 kHz.] 


		single sideband, full carrier	H3E*

		single sideband, suppressed carrier	J3E, J2E, J7E, J9E



MOD	ACP/5260A9/4#1636

	1.2	Telegraphy (including automaticand data transmission)



MOD	ACP/5260A9/5#1637

27/58	1.2.1	Amplitude modulation:

		telegraphy without the use of a modulating audio frequency (by on‑off keying)	A1A, A1B[footnoteRef:3]** [3: **	A1A, A1B and F1B are permitted provided they do not cause harmful interference to the classes of emission H2B, J3E, J2E, J7E, J9E, J7A, J2B, J2D, J7B, J7D, J9B, and J9D. In addition, AlA, A1B and FlB emissions shall be in accordance with the provisions in Nos. 27/70 to 27/74 and care should be taken to place these emissions at or near the centre of the channel. However, a modulating audio frequency is permitted with single sideband transmitters, where the carrier is suppressed in accordance with No. 27/69.] 


	–	telegraphy by the on-off keying of an amplitude modulating audio frequency or audio frequencies or by the on-off keying of the modulated emission and including selective calling, single sideband, full carrier	H2B

	–	multichannel voice frequency telegraphy, single sideband, suppressed carrier	J7BA

	–	other transmissions such as automatic data transmission, single sideband, suppressed carrier	JXX

	–	telegraphy or data transmissions using any other single sideband, suppressed carrier modulation, under the condition that the reference frequency of the concerned transmission corresponds to the list of carrier (reference) frequencies (No. 27/18) and its occupied bandwidth does not exceed the upper limit of J3E emissions (No. 27/12), i.e. 2 800 Hz for each individual channel	J2B, J2D, J7B, J7D, J9B, J9D



	2	Power

MOD	ACP/5260A9/6#1638

27/60	2.1	Unless otherwise specified in Part II of this Appendix, the peak envelope powers supplied to the antenna transmission line shall not exceed the maximum values indicated in the Table below; the corresponding peak effective radiated powers being assumed to be equal to two-thirds of these values.

		Class of emission

		Stations

		Maximum peak envelope power



		H2B, J3E, J7AB, J2E, J7E, J9E, J2B, J2D, J7B, J7D, J9B, J9DJXX
A3E*, H3E*
(100% modulation)

		Aeronautical stations Aircraft stations

		6 kW
400 W



		Other emissions such as
A1A, A1B, F1B

		Aeronautical stations Aircraft stations

		1.5 kW
100 W



		*	A3E and H3E to be used only on 3 023 kHz and 5 680 kHz.





	Note: the “(100% modulation)” may require additional clarification.
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