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	SUMMARY

	A proposal for edits to the HF section in Chapter 7 are made, with additional information on current HF considerations to provide context for the edits.




INTRODUCTION
In the FSMP’s Sept 2016 meeting, it was noted that the ICAO Spectrum Management Handbook (Doc 9718) was out of date for the description of HF in Chapter 7[footnoteRef:1].  The existing descriptions of HF did not accurately reflect current usage, and several comments were either not explained or out of date.  An action was taken to provide a relevant rewrite to the text. [1:  Doc 9718, Chapter 7 contains a list of each frequency band and a description of its uses, together with the approved ICAO policy statements for the civil aviation spectrum requirements in that band. Also included are relevant provisions (Regulations), Resolutions and Recommendations which are contained in the ITU Radio Regulations] 

DISCUSSION
In reviewing HF usage, several points were made that are relevant to HF usage and planning.  These provide some context to the edits being made:
a. HF message traffic has been mostly static over the last few years, and there are no indications of it beginning to decrease.  Although L-band SATCOM has provided a welcome capability to certain aircraft and airlines, many airlines and ANSPs are content with the capability and availability that HF voice (and particularly HF Datalink (HFDL)) provides without spending additional money on SATCOM avionics and support.  It is likely that aircraft currently without SATCOM will not include it in the lifetime of the airframe.

b. Several ANSPs and airlines have also noted that the HF networks are the key backbone for fall back from SATCOM outages or avionics failures.  SATCOM outage mitigation directly impacts capacity planning, as suitable contingency bandwidth needs to be available dependant on regional activity.  Therefore, although traffic is not increasing, some ANSPs are continuing to deploy additional ground sites and frequencies to ensure they can meet operational requirements.  Interestingly, this has put a new focus on SELCAL, as ANSPs must immediately reacquire an aircraft after loss of SATCOM.  Using SELCAL on HF voice is the prime means of raising the crew in such scenarios, and the current duplicate SELCAL code issue is directly affecting the performance of ATC message relay in such cases.

c. There are several early projects being considered to enhance HF datalink performance with new waveforms and technology.  ASRI has seen one concept being developed of a wider HF bandwidth signal allowing for both HF data and digital voice.  This would provide equivalent bandwidth to SATCOM systems, allowing for an aircraft CMU to continue the same service no matter which transmission medium is being used in oceanic or remote areas worldwide.  Should such projects gain momentum, a review of ITU-R Radio Regulations Appendix 27 may need to be considered.

d. In identifying additional regional frequencies for new HF ground stations, it is becoming apparent that the ITU-R MIFR is not current for all aeronautical HF assignments.  There are currently multiple legacy assignments still registered that are limiting potential frequency use within the existing aeronautical HF allocations.  If new HF technology does not drive a review of aeronautical HF usage, the need to meet existing HF capacity requirements may require such activity in the future.  

A revised excerpt from Doc 9718 is embedded below for review.  The aim of rewriting the HF chapter was to simplify the text where possible, eliminating unnecessary or inaccurate information that may vary over time.  It became clear during the editing that certain sections required an actual rewrite.  Therefore, whole paragraphs have been deleted and re-written where appropriate for ease of understanding.  Specific points that were included:
· Update how HF is currently being used for voice and HF Datalink (HFDL).
· Clarify need for frequency changes throughout the day as the ionosphere varies.
· Relate HF usage to L-band SATCOM usage.
· Clarify HF spectrum planning requirements.
· Made minimal changes to Appendix 27 references as this section of the radio regulations has changed little in many years.
· Added note that administrations ensure MIFR is appropriately updated for HF assignments.
· Removed statistics that can vary between months.
· Clarified or deleted references to other committees/documents that were out of date.
· Abbreviations have been highlighted to ensure they are appropriately tracked in the glossary and avoid repeated explanations of them in the rest of the document.  
CONCLUSION
HF continues to be a core element of aviation communications, and although some expect the system to decline in favour of SATCOM, this is clearly not happening in the short-to-medium term.  HF voice and data are still a core capability for many airlines, and will remain that way unless there is a significant change at an international level.  The edits provided to Chapter 7 of ICAO Doc 9718 should enable a more accurate description of HF services pending any major developments of HF in the future.
ACTION BY THE MEETING
1.1 The meeting is invited to:
a) note the contents of this working paper;
b) review the embedded document
c) use text to make suitable recommendations to replace the relevant text in Chapter 7 of ICAO Doc 9718
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20170327-HF Chapter 7 Text Excerpt from Doc 9718-FINAL.docx
Band: 2 850–22 000 kHz 

Service: AM(R)S (air-ground communications (HF voice and data))

Allocation: In several sub-bands



		kHz

2 850–22 000



		Allocation to Services



		Region 1

		Region 2

		Region 3



		2 850–3 025

		AERONAUTICAL MOBILE (R)

5.111    5.115

		



		3 400–3 500

		AERONAUTICAL MOBILE (R)

		



		4 650–4 700

		AERONAUTICAL MOBILE (R)

		



		5 450–5 480

FIXED

AERONAUTICAL

MOBILE (OR)

LAND MOBILE

		5 450–5 480

AERONAUTICAL

MOBILE (R)

		5 450–5 480

FIXED

AERONAUTICAL

MOBILE (OR)

LAND MOBILE



		5 480–5 680

		AERONAUTICAL MOBILE (R)

5.111    5.115

		



		6 525–6 685

		AERONAUTICAL MOBILE (R)

		



		8 815–8 965

		AERONAUTICAL MOBILE (R)

		



		10 005–10 100

		AERONAUTICAL MOBILE (R)

5.111

		



		11 275–11 400

		AERONAUTICAL MOBILE (R)

		



		13 260–13 360

		AERONAUTICAL MOBILE (R)

		



		17 900–17 970

		AERONAUTICAL MOBILE (R)

		



		21 850–21 870

		FIXED    5.155A

5.155

		



		21 924–22 000

		AERONAUTICAL MOBILE (R)

		



		Footnotes:

		

		



		5.111    The carrier frequencies 2 182 kHz, 3 023 kHz, 5 680 kHz, 8 364 kHz and the frequencies 121.5 MHz, 156.525 MHz, 156.8 MHz and 243 MHz may also be used, in accordance with the procedures in force for terrestrial radiocommunication services, for search and rescue operations concerning manned space vehicles. The conditions for the use of the frequencies are prescribed in Article 31.



			The same applies to the frequencies 10 003 kHz, 14 993 kHz and 19 993 kHz, but in each of these cases emissions must be confined in a band of ±3 kHz about the frequency. (WRC-07)



		5.115    The carrier (reference) frequencies 3 023 kHz and 5 680 kHz may also be used, in accordance with Article 31 by stations of the maritime mobile service engaged in coordinated search and rescue operations. (WRC-07)



		5.155    Additional allocation:  in Armenia, Azerbaijan, Belarus, the Russian Federation, Georgia, Kazakhstan, Moldova, Mongolia, Uzbekistan, Kyrgyzstan, Slovakia, Tajikistan, Turkmenistan and Ukraine, the band 21 850–21 870 kHz is also allocated to the aeronautical mobile (R) service on a primary basis. (WRC-07)



		5.155A    In Armenia, Azerbaijan, Belarus, the Russian Federation, Georgia, Kazakhstan, Moldova, Mongolia, Uzbekistan, Kyrgyzstan, Slovakia, Tajikistan, Turkmenistan and Ukraine, the use of the band 21 850–21 870 kHz by the fixed service is limited to provision of services related to aircraft flight safety. (WRC-07)









		ICAO POLICY



•	Retain the current allocations in the HF bands to the aeronautical mobile (route) service (AM(R)S) bands and the provisions of Appendix 27 to the Radio Regulations for the foreseeable future for HF voice and data.

•	Protect the use of the aeronautical HF bands in accordance with the provisions of Appendix 27.

•	No change to Nos 5.111 and 5.115.

•	Support the measures and participate in the technical studies addressed in Resolution 207 (Rev. WRC-15) concerning the unauthorized use of and interference to frequencies in the bands allocated to the AM(R)S.

•	Consider technical solutions which can be implemented efficiently without changes to aircraft equipment or disruption of aeronautical services.







On a global basis, HF communications provide the main means for long-distance (beyond the radio horizon) air-ground voice and data communications. Despite the introduction of satellite communications systems (to provide long-distance communications as an alternative to the use of HF bands in aviation), HF communications are expected to continue to be required for the long term. The use of these bands for long-distance aeronautical voice and data communications is not expected to increase significantly and the future requirements are expected to be met in the currently available frequency bands.



The global aviation HF frequency bands between 2 850 and 22 000 MHz provide aviation with its main means for long-distance (beyond the radio horizon) communications.  HF communications consists of both air-ground voice, and HF Datalink (HFDL) communications.  Both voice and HFDL enable aircraft to still communicate when moving outside of VHF coverage (e.g. oceanic, polar, or remote areas) or loss of satellite communications.  Effective HF communication can be maintained up to thousands of kilometres between a ground station and the aircraft.



The extended range of HF operations is achieved through sky wave propagation, which uses the ionosphere and the earth surface to effectively ‘bounce’ the signal beyond normal radio line of sight.  As the ionosphere varies depending on the time of day and solar activity, a single HF ground station may cycle through multiple aeronautical frequencies from 2 MHz up to 22 MHz throughout the day to ensure communications.



HFDL has continued to evolve to support more AOC and ATS applications, such as Controller Pilot Datalink Communication (CPDLC) and ADS-C reporting.  Despite the adoption of L-band aviation safety satellite communications, HF is still the only means of communications for many aircraft in oceanic or remote regions.  Furthermore, HF communications are the only fall back should there be a satellite communications outage or avionics failure.  Consequently, the HF channel capacity required for contingency planning continues to grow, through future requirements are expected to be met in the currently available frequency bands.



HF communications continue to be strongly supported by aviation operators and regulators, and is expected to endure for the foreseeable future.  All aircraft certified for oceanic flight are equipped with HF, and over 3000 aircraft are equipped with HFDL in 2017.  





AVIATION USE: HF Voice, HF Datalink



HF communications provide the main long-distance air-ground communication system in areas where VHF is not practicable, e.g. in oceanic and remote areas, low-level overseas paths, and area coverage where the area is large. Single sideband amplitude modulation voice is the modulation used. Data transmission over HF frequencies is permissible and has increasing applications.



HF voice is used for both ATS and AOC communications worldwide, especially in high traffic oceanic areas such as the North Atlantic Track (NAT) region.  Using an upper single sideband (suppressed carrier) amplitude modulation (USB) for 3 kHz channels, HF ground stations transmit up to 6 kW of power.  Use of the Selective Calling (SELCAL) notification system by grounds stations reinserts the carrier for the duration of the SELCAL message to ensure reception by the aircraft.



HFDL also uses 3 kHz USB channels, using a half-duplex digital transmission to communicate between the HF ground station and the aircraft on the same frequency.  Its adaptive modulation rate provides resilience to interference, while also regularly scanning the other HF frequencies to select the most efficient channel as the ionosphere conditions change.



Appendix 27 to the Radio Regulations contains the Frequency Allotment Plan and system parameters and was agreed at the ITU WARC-Aer2 (1978). The ICAO Communications Divisional Meeting (1976) carried out the ICAO coordination prior to the ITU conference. The ICAO Communications Divisional Meeting (1981) agreed to the necessary amendments to Annex 10, which included the change of modulation specification from double sideband (DSB) to single sideband (SSB) USB.



The registration of assignments in the ITU Master International Frequency Register (MIFR) is a requirement covered by the Radio Regulations and effected through ITU member administrations (national telecommunication administrations). Due to the provisions of the Radio Regulations, ICAO cannot play any role in this registration (see Ref. 27/19 in the section below titled Use of data in the HF AM(R)S).  However, ICAO encourages all administrations to maintain accurate and current information in the ITU-R MIFR to ensure additional frequency assignments are not constrained by legacy assignments no longer in use.



HF voice frequencies are used for two different services: 

· Allotments in the Appendix 27 Plan are made to major Major world World air Air route Route areas Areas (MWARA) for long-distance international services where more than one country is affected. Regional and domestic Domestic air Air route Route areas Areas (RDARA) allotments are made in other cases. Both MWARA and RDARA voice services provide ATC and other ATS messages within the relevant Flight Information Region (FIR).  The structure of Appendix 27 conforms to the operational requirement for aeronautical HF voice communication for the foreseeable future.



The registration of assignments in the Master International Frequency Register (MIFR) is a requirement covered by the Radio Regulations and effected through ITU member administrations (national telecommunication administrations). Due to the provisions of the Radio Regulations, ICAO cannot play any role in this registration (see Ref. 27/19 in the section below titled Use of data in the HF AM(R)S).



· A number of frequencies in the HF bands have been allotted on a worldwide (WW) basis for aeronautical Aeronautical operational Operational control Control (AOC) messages. Known as Long Distance Operational Control (LDOC), Many many airlines (aircraft operating agencies) use these frequencies intensively and, in many cases, operate their own HF networks to support long-distance operational control for regularity of flight and aircraft safety purposes. (RR 27/217).



		27/217    4.    The world-wide frequency allotments appearing in the Tables at No. 27/213 and Nos. 27/218 to 27/231, except for carrier (reference) frequencies 3 023 kHz and 5 680 kHz, are reserved for assignment by administrations to stations operating under authority granted by the administration concerned, for the purpose of serving one or more aircraft operating agencies. Such assignments are to provide communications between an appropriate aeronautical station and an aircraft station anywhere in the world for exercising control over regularity of flight and for safety of aircraft. World-wide frequencies are not to be assigned by administrations for MWARA, RDARA and VOLMET purposes. Where the operational area of an aircraft lies wholly within a RDARA or Sub-RDARA boundary, frequencies allotted to those RDARAs and Sub-RDARAs shall be used.







Appendix 27 designates the carrier frequencies 3 023 kHz and 5 650 kHz (RR 27/232 to RR 27/238) for common use on a worldwide basis. RR 27/236 permits these frequencies to be used by other mobile services for air-surface search and rescue operations. Nos 5.111 and 5.115 (WRC-07) and Appendix 15 of the Radio Regulations also specify these frequencies for specific distress and safety purposes (coordinated search and rescue operations). The relevant provisions of Appendix 27 of the Radio Regulations are reproduced in Section 7-II — Band 2 023 kHz and 5 680 kHz of this handbook.



Appendix 27 RR 27/19 specifically recognizes the coordination role of ICAO, with particular referencereference to the operational use of frequencies in the Allotment Plan. This activity is coordinated at regional air navigation meetings where regional requirements and frequencies for long-range communications are agreed. Such agreements need to be registered with the ITU MIFR through the national telecommunication administrations.



Appendix 27 contains provisions for adaptation of the allotment and frequency assignment procedures. These provisions allow administrations to assign frequencies which are not identified in the Allotment Plan under the condition that such frequency assignments will not reduce the protection of frequencies which are in the Allotment Plan. After proper coordination by the national telecommunication authorities of such frequency assignments with other administrations, these frequency assignments can be recorded in the ITU MIFR with the same international protection as other frequencies. These provisions provide for adequate flexibility in the regulatory procedures to implement changes in the use of the HF frequency bands by aviation, including, the accommodation of new frequency assignments.



		4.    Adaptation of allotment procedure



27/20    It is recognized that not all the sharing possibilities have been exhausted in the allotment Plan contained in this Appendix. Therefore, in order to satisfy particular operational requirements which are not otherwise met by this allotment Plan, Administrations may assign frequencies from the aeronautical mobile (R) bands in areas other than those to which they are allotted in this Plan. However, the use of the frequencies so assigned must not reduce the protection to the same frequencies in the areas where they are allotted by the Plan below that determined by the application of the procedure defined in Part I, Section II B of this Appendix.



		27/21    5.    When necessary to satisfy the needs of international air operations Administrations may adapt the allotment procedure for the assignment of aeronautical mobile (R) frequencies, which assignments shall then be the subject of prior agreement between Administrations affected.



		27/22    6.    The coordination described in No. 27/19 shall be effected where appropriate and desirable for the efficient utilization of the frequencies in question, and especially when the procedures of No. 27/21 are unsatisfactory.



		27/67    e)    That, in accordance with the Radio Regulations, all details of the assignment(s), including the transmitting antenna characteristics shall be notified to the Radiocommunication Bureau.







COMMENTARY:



The present policy, in line with the findings of the ICAO Communications/ Meteorology/Operations (COM/MET/OPS) Divisional Meeting (1990), is that no change be made to the allocation of the bands between 2 and 22 MHz allocated to the AM(R)S (Appendix A to the report of COM/MET/OPS/90 on Agenda Item 3, paragraph 2.3 — Future aviation use — refers). Although this policy recognizes recognized that requirements for HF frequency assignments are were increasing, over the years few new frequency assignments have been made. The coverage of polar regions which cannot be accommodated by satellite systems utilizing geostationary satellites would likely remain is a requirement for continued use of HF spectrum even after full implementation of satellite communication. Additionally, Implementation implementation of non-geostationary satellite systems (e.g. IRIDIUM) may also provide for the missing coverage over polar areas.



Use of HF datalink in the HF AM(R)S



Data link on HF frequencies was considered by the Aeronautical Mobile Communications Panel (AMCP) and the Automatic Dependent Surveillance Panel (ADSP). A study on this matter, including the development of SARPs for Annex 10, was completed and relevant SARPs incorporated in Annex 10, Volume III. An estimate of the possible number of families for a worldwide HF data link service was made (six families each of six frequencies).



SARPs for HF data link were incorporated in Annex 10, Volume III, in 1999. A global HF data linkHFDL network/system (ARINC Global Link) for aviation, operating in accordance with ICAO SARPs, is currently in operation.  HFDL is approved for full Future Air Navigation Systems (FANS) capability at RCP400.



The existing technical provisions in Appendix 27 permit data modulations, and the Rules of Procedure relating to this were approved by the ITU Radio Regulations Board at its meeting in July 1998. The relevant rules are referenced below:



		Ref. 27/15:

This provision specifies that the use of channels derived from the frequencies indicated in No. 27/18 for the various classes of emissions 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.



		Ref. 27/19:

This provision specifies the role of ICAO in performing voluntary coordination (“should”) in the operational use of the frequencies. The Board considers such a coordination as an internal ICAO activity, intended to concluding operational agreements between the international operators (e.g. timesharing arrangements). Therefore the Bureau will not take into account such agreements between operators, unless they are communicated to the Bureau by their national telecommunications administration.



		Ref. 27/58:

This provision lists the permissible classes of emission on the channels of Appendix 27 and stipulates, amongst other emissions, the possibility of using “other transmissions such as data transmission, single sideband, suppressed carrier”. The class of transmission listed against this latter description is JXX (former designation A9J). In this respect, the Board considers that any SSB (suppressed carrier) class of emission is authorized on the channels in Appendix 27 (e.g. J2B, J2D, J7B, J7D, J9B, J9D, etc.), provided that the following conditions are satisfied:



		•	the reference frequency of the concerned transmission coincides with a reference frequency listed in the list of carrier (reference) frequencies (27/18);



		•	the occupied bandwidth of other authorized emissions does not exceed the upper limit of J3E emissions (No. 27/12), i.e. 2 700 Hz;



		•	the assigned frequency is at a value 1 400 Hz above the carrier (reference) frequency (27/75).







In frequency assignment planning, it is important to realize that the geographical disposition of allotments to MWARA and RDARA may needs to be adjusted to accommodate the area of application of the new data services. HF data link is anticipated to operate in a different operational configuration than that for radiotelephony. In accordance with Appendix 27, RR 27/56, the frequency assignments for data must be made so as not to cause harmful interference to the allotments in Appendix 27. While some assignments may be identified using the possibilities covered by RR 27/20 (see above), the additional requirements for dedicated families for data, as specified by the AMCP, cannot be met from the present Appendix 27 Allotment Plan without affecting the provisions (allotments) for HF voice.



On the use of HF data link and to assist in the coordination and registration of frequency assignments by the ITU, Recommendation ITU-R M.1458 on the “Use of the frequency bands between 2.8–22 MHz by the aeronautical mobile (R) service for data transmission using class of emission J2D” provides additional information. 



Harmful interference to HF services in certain areas



The increase in harmful interference to air-ground communications (and to maritime communications) in the HF bands was discussed at ITU World Radiocommunication Conferences in 1997 and 2000. This problem is prevalent in some areas in the western part of the South Pacific and is believed to arise from the use of non-licensed, non-authorized equipment often installed on marine craft. The ITU discussions have encompassed both administrative measures, i.e. better control and regulation, and technical measures, which can reduce the effect. The latter are only regarded with favour in aviation if they can be implemented without changes to current operational aircraft equipment. Resolution 207 was amended at WRC-03 (and editorially revised at WRC-15) to draw attention to this threat and to ensure that studies by ITU-R continue.



Additionally, increasing environmental noise is being seen from unintentional and intentional radiators in the HF spectrum.  New technologies such as Broadband over Power Lines (BPL) and Wireless Power Transmission (WPT) are being deployed worldwide into the consumer market with little control over the area of use, and have a high potential for raising the noise floor of aviation HF ground receivers.  Furthermore, over the horizon HF radars are also a known source of interference when such use has not been fully coordinated internationally.



Appendix 27 provisions: 



Appendix 27 can only be amended by a competent ITU-R WRC where this subject is placed on the agenda. There are currently no requirements for a review of the Allotment Plan.



Some of the definitions relevant to the use of frequencies from the aeronautical HF bands, as given in Appendix 27, are presented in the shaded box below.



		Definitions



27/1    1.    Frequency allotment Plan: A Plan which shows the frequencies to be used in particular areas without specifying the stations to which the frequencies are to be assigned.



		27/2    2.    The terms to express the different methods of frequency distribution as used in this Appendix have the following meanings:



		Services

		Attribution

(attribuer)

		Allocation

(to allocate)

		Atribución

(atribuir)



		Areas

		Allotissement

(allotir)

		Allotment

(to allot)

		Adjudicación

(adjudicar)



		Stations

		Assignation

(assigner)

		Assignment

(to assign)

		Asignación

(asignar)



		

27/3    3.    A Major World Air Route is a long-distance route, made up of one or more segments, essentially international in character, extending through more than one country and requiring long-distance communication facilities.



		27/4    4.    A Major World Air Route Area (MWARA) is an area embracing a certain number of Major World Air Routes, which generally follow the same traffic pattern and are so related geographically that the same frequency families may logically be applied.



		27/5    5.    Regional and Domestic Air Routes are all those using the Aeronautical Mobile (R) Service not covered by the definition of a Major World Air Route in No. 27/3.



		27/6    6.    Regional and Domestic Air Route Area (RDARA) is an area embracing a certain number of the air routes defined in No. 27/5.



		27/7    7.    A VOLMET Allotment Area is an area encompassing all points where an HF broadcast facility might be required to operate on a family of frequencies common to the area.



		27/8    8.    A VOLMET Reception Area is an area within which aircraft should be able to receive broadcasts from one or more stations in the associated VOLMET Allotment Area.



		27/9    9.    A World-Wide Allotment Area is one in which frequencies are allotted to provide long-distance communication between an aeronautical station within that allotment area and aircraft operating anywhere in the world.



		27/10    10.    Family of Frequencies in the Aeronautical Mobile (R) Service contains two or more frequencies selected from different aeronautical mobile (R) bands and is intended to permit communication at any time within the authorized area of use (see Nos. 27/213 to 27/231) between aircraft stations and appropriate aeronautical stations.







Current and future use of HF frequency bands



Current use of the HF frequency bands is still very significant. An analysis for the NAT region showed that for flight over the North Atlantic, the distribution of contacts for all aeronautical stations was:



	73% was over HF channels

	26.23% was over general-purpose VHF channels

	0.14% was over SATCOM channels.



This analysis showed that the expectations from the FANS Committee towards the future use of SATCOM and the replacement of HF by satellite communications did not materialize over the years. 



Future use



In the North Atlantic area, due to air traffic growth, use of HF communications is increasing with the increase instill a major component for adequate air traffic control and the use of HF frequencies for long-distance communications is also expected to grow. The NAT SPG (North Atlantic Systems Planning Group) has taken steps to increase the number of HF frequencies for use in the NAT region. It is expected that the necessary frequency assignments can be found within the current HF frequency bands and within the procedures as specified in Appendix 27 to the Radio Regulations. Similar steps (to increase the use of HF frequencies) are also being considered in other regions. No amendments to the Radio Regulations are necessary as the current procedures include some flexibility for making new assignments and seeking their registration and protection within the ITU.



It should be noted that SATCOM voice trials conducted in 2007 showed, inter alia, that it could not be concluded if the existing satellite infrastructure, networks and telephone links to the radio stations have sufficient capacity to handle the volume of traffic currently supported by the NAT HF/VHF network. Furthermore, delays in establishing communication from the ground were significantly worse than what can be expected using HF under normal conditions .Since then, some countries have conducted additional studies to allow one HF communication system to be permanently replaced with a SATVOICE system, with several trials being implemented in certain FIRs.In this respect, HF performance exceeds SATCOM except in the worst conditions of propagation which occur very rarely. (Source: ICAO North Atlantic Satellite Voice Task Force.)



An important feature of HF systems is to provide support for beyond line-of-sight communications. The already employed HF systems are expected to continue to be employed in the ICAO Global Air Navigation Plan (GANP) fifth edition, with HF continuing mainstream usage in combination with SATCOM beyond 2030 into the foreseeable future. future communications infrastructure (FCI). When satellite systems are available that can meet the communications operating concept and requirements for the future radio system (COCR) communication requirements in remote and oceanic airspace (oceanic, remote and polar regions (ORP)), increased use of satellite systems in ORP airspace may be expected. The use of geostationary satellite systems, however, are not capable of providing full coverage in polar regions; for polar regions, HF communication systems may continue to be required or, alternatively, global orbiting satellites (such as provided by IRIDIUM) may be used, subject to meeting the COCR requirements.
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