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	SUMMARY

	This paper discusses a potential regulatory framework for Wideband HF under Agenda Item 1.9 from a historical context. It aims to facilitate a discussion over the role of ICAO in coordination for HF assignments as well as future Wideband HF assignments.




INTRODUCTION
WRC-23 Agenda Item 1.9 (AI 1.9) provides the aviation industry an opportunity to modernize its current HF usage and systems to allow for greater connectivity to modern aircraft.  However, it also comes with an interesting question of how to apply these new Wide Band HF (WBHF) systems with the existing, regulatory framework that is the ITU-R Radio Regulations Appendix 27 (Appendix 27).  This paper provides historical context related to the implementation of SSB and HFDL and discusses the existing regulatory framework for Appendix 27. 
HF was the primary communication method for aircraft in oceanic and remote airspace, as well as some domestic airspace during the early days of aviation and well into the 20th century. It was used for communications for aircraft before ICAO was established and before there were allocations to services in the Radio Regulations. Many of the spectrum management techniques for Aeronautical Mobile (R) HF can be traced back to Appendix 27 and its development through WRCs.
Since the implementation of L-Band SATCOM, HF usage has seen a decline in usage for oceanic and remote communication, especially on new airframes. However, HF is still required equipage as the primary means of communication by many regulators for Oceanic Clearance and still will have a role as a future communication mechanism, as it has different interference/outage susceptibility then L-Band SATCOM.
As discussed below, there is a regulatory overlap between the ITU-R and ICAO for aeronautical HF assignments that, if refined as part of this Agenda Item, would promote more efficient use of the spectrum that is more response to the operators and users. This would not remove the necessary work of the ITU-R, and the requirement to submit assignments to the MIFR, but could be part of an HF Overlay approach would fit into the existing framework of Appendix 27, and not require a full rewrite.
UPDATES FROM  1979 AND HFDL IN 1998
The last significant changes to Appendix 27 were at World Administrative Radio Conference on the Aeronautical Mobile (R) Service (Geneva, 1978), establishing the regulatory framework to allow the transition from Double Side Band (DSB) to Single Side Band (SSB) (Using Upper Side Band (USB)). At the same conference world-wide allotment areas for the purpose of creating Long Distance Operational Control Frequencies were allocated. 
An important concept to consider was the transition from DSB to SSB and the transition period. As seen from the Radio Regulations, the transition period was from the end of the WARC Aer2 (Geneva, 1978) to 1983 (as we see in the spectrum masks in 27/74). When the channel plan was developed the carrier frequencies remained the same. Since DSB was still in use, it made practical sense to keep the same carrier frequencies and have the SSB use the upper portion of the assignment.
Figure 1- DSB and USB[footnoteRef:2] [2:  Amplitude modulation sidebands. Power/frequency plot. Drawn by Heron2 2006-06-07, https://commons.wikimedia.org/wiki/File:Am-sidebands.png. Edited/altered from original version.] 
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During the late 1990’s, the SARPs were developed for HFDL. One administration had submitted assignments to the ITU-R to recognize the new emissions (J2D) and the new ground stations. The ITU-R held off on the license applications until there was clarification on the procedure by ICAO[footnoteRef:3] and the RRB[footnoteRef:4]. ICAO had submitted the initial Recommendation (M.1640) based on the development work of the SARPs. The RRB allowed HFDL as stated in the Rules of Procedure for Appendix 27[footnoteRef:5].  [3:  RR 27/19 The International Civil Aviation Organization (ICAO) coordinates radiocommunications of the aeronautical mobile (R) service with international aeronautical operations and this Organization should be consulted in all appropriate cases in the operational use of the frequencies in the Plan.]  [4:  Rules of Procedure on Appendix S27 (Rev.1998) - Use of frequencies of Appendix 27 AER2 and the role of ICAO; https://www.itu.int/itudoc/itu-r/archives/rrb/docs/13th/98-100.html]  [5:  Rules of Procedure 27/15: “This provision specifies that the use of channels derived from the frequencies indicated in No. 27/18 for the various classes of emission other than J3E and H2B will be subject to special arrangements by the administrations concerned and affected. In this connection, and having in mind the spirit of Resolution 713 (WRC-95)*, the Board considers as a valid “special arrangement by the administrations concerned” any formal action by the International Civil Aviation Organization (ICAO) which results in Standards and Recommended Practices (SARPs), which are approved by the ICAO in accordance with its procedures and which are communicated to the ITU accordingly.”] 

DEVELOPMENT OF APPENDIX 27
Since HF had been used for aviation before this time, there was fragmentation of different standards for the use of HF and the current Standards and Recommended Practices were preliminary. The other issue was the difference in country signatories[footnoteRef:6]. The Radio Regulations had been in force much longer than the ICAO Chicago Convention and there was a large difference between the signatories between the two treaties. Figure 2 below, taken from data available on the ITU-R and ICAO Websites demonstrates the signatory gap. Today there are almost no differences between country signatories, but the total count remains the same. [6:  See “Concerning the Publication by the International Telecommunications Union of Certain Service Documents”, Considering F) that, however, all I.T.U. members are not members of I.C.A.O. and if such a map is not published by the I.T.U., those States which are not members of I.C.A.O. will have to make individual arrangements with the latter :organization in order to obtain such charts and maps in case they consider the information contained in the List of Radiolocation Stations published by I.T.U. (paragraph 453 of the Radio Regulations, 1947) to be insufficient. (Geneva, 1948)] 

Figure 2- ICAO and ITU-R Signatory Countries[footnoteRef:7] [7:  Note: Any signatories before 1947 were put in as at 1947. This is due to a software limitation in Excel, as a different Calendar system was used in the 19th Century. ] 


Allotments were made to RDARA MWARA and LDOC (worldwide) and are understood to be based on data analysis for air traffic as well as existing VHF coverage and national requirements. Administrations would submit their current air traffic data and decisions were made during the WRC Session on how to allocate RDARAs. 
The believed intent behind RDARA frequencies was that administrations could minimize coordination, possibly needing only to do multi-lateral or bi-lateral negotiations rather than coordinating through an international body. This would allow administration to meet their needs for domestic and regional air traffic needs. Still, considerations must be given for sovereignty of administration in any updates under Agenda Item 1.9.
Should administration need to allocate additional frequencies for the purpose of MWARA, they are able to do so through RR 27/21. However, this is subject to coordination in ICAO. There are some HF Networks that currently use RDARAs frequencies for MWARAs through RR 27/21.
If administrations need to allocate frequencies not in accordance with the Appendix 27 allotment plan,  they can assign a frequency, such that it does not “reduce protection of the same frequencies operating in accordance with the allotted plan” under AP27/20. This is not under the same category as an individual administration assignment under RR 4.4 provisions.
LIMITATIONS IN APPENDIX 27
Appendix 27 has been vital to the success of the aviation industry in order meet the communications needs for international air traffic. Given the increase in air travel, and technological changes in the last 40 years, some minor regulatory framework changes may be needed to account for current practices.
HF assignment planning utilizes the concept of “family of frequencies” i.e. a group of frequencies used for a network, as the frequencies are best utilized for a certain period of time. Coordination of the operational use in ICAO results in the establishment of “families of HF frequencies” that can be used for communications along major world air routes in accordance with 27/19.  As can be seen in the Air Navigation Plans, ICAO subdivides MWARA regions into further sub-region networks (For instance the AFI region will have Network AFI-1, AFI-2 etc.). The protection levels considered in AP27 do not highlight that Voice or Data communications may have multiple transmitters/receivers in a region or area tuned to the same frequency. It only considers interference contours for protection based on individual frequency assignments by administration. Potential interference between aircraft stations is not considered in Appendix 27[footnoteRef:8]. [8:  Appendix C “HF frequency allocations, allotments and assignments used by aviation”. SUMMARY REPORT ON THE FREQUENCY MANAGEMENT WORKSHOP (Dakar, Senegal, 28-30 September 2009). ] 

Another limitation has been the precision of frequency assignments in the MIFR as the last update in ’78 was before some of the current datums[footnoteRef:9]. The current precision of assignments appears to be only to the level of Degree and Minutes, not including seconds. This results in a precision of 60 NM. There are additional issues related to the data available at the time, that can be found in another ICAO Paper[footnoteRef:10]. [9:  Google maps utilizes WGS-84. The previous Datum utilized could have been WGS-72, but this is outdated. ASRI cannot confirm the Datum utilized at the time]  [10:  https://www.icao.int/ESAF/Documents/meetings/2009/AFI_Frequency_MG1/FREQ_MGMT_Workshop_Summary.pdf] 

DISCUSSION
ASRI has noticed in the last couple decades, a decrease in attendance from ANSPs and CAA’s at the Working Party level of ITU-R meetings. Offline discussions have led to considerations about justification to management and cost. Views have also been expressed about the applicability of roles within government: i.e. “...that ITU-R is for the Frequency Regulators, and ICAO is for the Aviation Regulators and Aviation Industry”.
Additionally, the development of email and internet, has allowed a smoother coordination for Frequency Assignments between administrations. What was once a fax, telegraph, or letter is now a quick entry to a database or coordination over the internet or email between administrations.
SUMMARY
Given the technological developments and expansion in VHF Coverage and use over the last 40 years, ASRI would like to discuss and consider views from the meeting about ICAO regional meetings taking a more significant role in coordination of HF frequency assignments, as well as future Wideband HF assignments. Administrations are already required to do HF planning as part of the Regional Air Navigation Plan and moving some of the work to ICAO will be less of a burden on coordination. For Wideband HF, ASRI envisions a process similar to how the ICAO EURO FMG manages VDL M2 and believes that the existing ICAO Planning and Implementation Regional Groups (PIRGs) would be the best place to discuss coordination and assignment of HF and Wideband HF frequency assignments.
This would not remove the necessary work of the ITU-R, and requirement to submit assignments to the MIFR. The intent behind this action is to remove some of the regulatory overlap between ICAO and ITU-R, and work on a process that will increase spectrum efficiency for the HF frequency assignments.
ACTION BY THE MEETING
The meeting is invited to:
Verify historical aspects of Appendix 27 and fill in any gaps that may be pertinent.
Discuss views about ICAO taking a larger role in coordination of aeronautical HF, including new Wideband HF systems.
Seek to develop these concepts further within FSMP to support Agenda Item 1.9.


— END —
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