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Agenda Item 1: Development and validation of the draft SARPs for HF data link

1.1 INTRODUCTION

1.1.1 The meeting was informed on the progress of the work on high frequency (HF) data link
Standards and Recommended Practices (SARPs) by Working Group E (WG-E), which was established at the
fourth meeting of the Aeronautical Mobile Communications Panel (AMCP/4).  Mr. L.E. Jonasson, from
Iceland, was appointed Rapporteur of Working Group E. 

1.1.2 WG-E held five meetings as follows:

WG-E/1 15 to 23 May 1996 Reykjavik, Iceland
WG-E/2 10 to 18 September 1996 Copenhagen, Denmark
WG-E/3 11 to 19 February 1997 Colorado Springs, United States
WG-E/4 7 to 17 July 1997 Limerick, Ireland
WG-E/5 19 to 30 January 1998 Rio de Janeiro, Brazil

At the WG-E/4 Meeting, the Validation Sub-Group (VSG) was established.  This group was chaired by the
rapporteur of the working group and held four meetings as follows:

VSG-1 September 1997 Annapolis, Maryland (United States)
VSG-2 October 1997 Ottawa, Ontario (Canada)
VSG-3 December 1997 Colorado Springs, Colorado (United States)
VSG-4 February 1998 Montreal, Quebec (Canada)

All documentation relevant to the work of Working Group E, such as SARPs, manuals, meeting reports, etc.,
were accessible on the internet on webpage http://haki.simi.is/~loftur/wge which assisted in improving the
co-ordination between the members of the group.  The password was amcp4hfdl.  

1.2 TERMS OF REFERENCE

1.2.1 The terms of reference of Working Group E, which are contained in Appendix A to the
report on this agenda item, were established at its first meeting.  They were co-ordinated with and approved
by the panel members.

1.2.2 In developing its material, the meeting based its work on the report from the Ad Hoc
Working Group on HF Data Link which was reviewed by AMCP/4. 

1.3 CORE SARPS 

1.3.1 The work on the development of draft core SARPs for HF data link in the working group
concentrated on the need to provide material which was of a regulatory nature for incorporation in Annex 10.
The draft core SARPs which were presented to the meeting contained definitions, general regulatory
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provisions, such as those relevant to the carriage requirements for HF data link, requirements relating to the
use and protection of the HF spectrum, certain specific requirements for the physical layer, as well as general
requirements for the link layer, radio frequency requirements link layer, sub-network layer and ground
management sub-network. A discussion took place on the need for SARPs providing regulatory material
relevant to the carriage of the HF data link system. Eventually, it was decided that references to the need for
a lead time (a minimum notice period is required before carriage of HF data link equipment on board aircraft
can be made mandatory) should be deleted from the SARPs and, consequently, such a decision should be left
to the regions implementing HF data link. In addition, the provisions relating to the need for a regional
agreement for mandatory carriage of HF data link equipment was amended to include reference to all
requirements for carriage (including non-mandatory carriage) of such equipment.   

1.3.2 Further review of the draft core SARPs identified the need to amend the proposed provisions
relating to the difference between the carrier frequency and the assigned frequency. The proposed provision
referred to a difference of 1 440 Hz. As the bandwidth used for HF data link would be the same as the
bandwidth for HF voice (i.e. 2 800 Hz), the assigned frequency, in accordance with Radio Regulation 142
(ITU Radio Regulations, edition 1994) needs to be the centre of the frequency band assigned to a station. As
the frequency bandwidth is 2 800 Hz, the centre is at 1 400 Hz. This amendment would also bring the
provisions for HF data link in line with those for HF voice as specified in Appendix S27 to the ITU Radio
Regulations. 
 
1.3.3 Some editorial changes were agreed to the draft SARPs.  The meeting noted that the
provision stipulating a 15 dB D/U signal ratio for the protection of HF voice against interference from HF
data link had been validated with the additional possibility to lower this value even further.  Work on this
reduction was necessary. 

1.3.4 During its review, the meeting considered the available information on the validation
activities of the draft core SARPs (see section 1.6 below).   

1.3.5 After this review, it was agreed that the draft core SARPs were mature, complete and
validated. The draft SARPs are contained in Appendix B to the report on this agenda item. 

1.4 DETAILED TECHNICAL SPECIFICATIONS

1.4.1 The meeting then concentrated on the draft Manual on HF Data Link (HFDL) Technical
Details (technical specifications) which was developed by Working Group E. This manual was developed in
the light of the fact that this material was considered by the working group as not requiring the status of
SARPs.  It was considered sufficient that States and international service providers be urged to implement
this material. At appropriate places, the draft core SARPs made reference to the material in this manual. The
meeting reviewed several times the status of this draft SARPs, and eventually, it was agreed that it would be
necessary to provide more material which would have the status of SARPs in order to provide a mechanism
to require compliance with the relevant technical specifications. Therefore, it was decided that some material
had to be extracted from the draft manual and relocated as an appendix to the SARPs for HF data link.  The
draft appendix to the SARPs for HF data link is contained in Appendix C (English only) to the report on this
agenda item. 



AMCP/5-WP/72

Report on Agenda Item 1 1-3

1.4.2 The meeting agreed that the draft SARPs and their appendix were mature, complete and
validated, and therefore, the meeting developed the following recommendation:  

RSPP Recommendation 1/1  — Amendment to Annex 10, HF data link

That Annex 10, Volume III be amended as shown in Appendices B and C to the
Report on Agenda Item 1 to include the Standards and Recommended Practices
(SARPs) for HF data link 

1.4.3 The meeting then considered the material on technical details which remained in the HF data
link manual. It was concluded that this material, which was useful for States as it supported the application
of the draft SARPs, should be published by ICAO in the form of a manual.  This manual is contained in
Appendix D (English only) to the report on this agenda item.  

1.5 IMPLEMENTATION MANUAL

1.5.1 Finally, the meeting concentrated on the material proposed for publication by ICAO as an
implementation manual. This material, which is contained in Appendix E (English only) to the report on this
agenda item, contains the system description and the operations concept for HF data link. This material was
deemed suitable for publication as an implementation manual providing general information and guidance
material on the HF data link system and its implementation. As the information in the Appendices D and E to
this agenda item may require updating in the future when experience is gained with the use of HF data link,
the meeting agreed that this material should be kept under configuration control by AMCP Working Group E.

 
1.5.2 After considering the material proposed for incorporation in a manual, the following
recommendation was developed: 

Recommendation 1/2  — ICAO Manual on HF Data Link (HFDL)
Technical Details and Manual on the
Implementation of HF Data Link (HFDL)

That ICAO publish the contents of Appendices D and E to the Report on
Agenda Item 1 in the form of two manuals entitled Manual on HF Data Link
(HFDL) Technical Details and Manual on the Implementation of HF Data Link
(HFDL), respectively.

1.5.3 The meeting was of the opinion that the manuals should be available at the same time frame
in which the SARPs for HF data link become applicable.
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1.6 VALIDATION

1.6.1 The meeting noted that the validation of the HF data link SARPs was carried out along the
same lines that were used for validation of the aeronautical mobile-satellite service (AMSS) SARPs and the
VHF digital link (VDL) Modes 1 and 2 SARPs at AMCP/3 and AMCP/4, respectively. 

1.6.2 The validation activity was managed by the Validation Sub-Group (VSG). The methods of
work of the VSG were as follows: 
 

a) the draft SARPs were kept under strict configuration control; 
 

b) a mechanism of “change reports” was established to identify problems and to propose
and justify corrections to the draft SARPs; 

 
c) new versions of the draft SARPs were made available, on a regular basis, for review

by all interested parties and for final review and assessment by Working Group E; and
 

d) a validation cross reference index (VCRI) was developed in order to give guidance on
validation methods needed and to keep track of the progress of validation.

 
1.6.3 The configuration control procedures and the VCRIs for the draft SARPs are contained in
Appendix F (English only) to the report on this agenda item. 

1.7 INDUSTRY STANDARDS

1.7.1 Working Group E, in developing the SARPs, made extensive use of ARINC Characteristic
753 (HF data link system) and ARINC Specification 635 (HF data link protocols).  In addition, due account
was taken to the existing SARPs for HF voice single side band (SSB) systems and the provisions of the ITU
Radio Regulations, in particular, its Appendix S27.

1.8 TESTS AND TRIALS

1.8.1 During its work, the working group made use of the data collected during the trials on HF
data link that took place from 1993 to 1997 in the North Atlantic.  Also, data that came from other test
sources, in particular during the validation phase, was extensively used by the working group.

1.9 FREQUENCY ISSUES

1.9.1 The meeting addressed issues relating to the registration of frequencies for HF data link by
ITU and the role that ICAO can play in this process.  Concerning the co-ordination and registration of
frequencies for HF data link, it was recognized that two main aspects needed to be considered:

a) the electromagnetic compatibility of HF data link in relation to HF voice; and
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b) the ITU regulatory provisions for the registration of HF frequencies for HFDL.

1.9.2 The meeting recognized that the use of the frequency bands between 2.8 and 22 MHz,
allocated to the aeronautical mobile (route) service (AM(R)S), was governed by the provisions of Appendix
S.27 of the ITU Radio Regulations.  In addition, various recommendations and resolutions agreed to at world
administrative radio conferences (WARCs)/world radiocommunication conferences (WRCs) addressed
certain additional technical and/or regulatory aspects of the use of these bands.

1.9.3 Of principal importance on the use and registration of frequency assignments for HF data
link is No. 27/12 of Appendix S.27, which stipulates that:

“The use of the channels derived from the frequencies indicated in No. 27/16 for the
various classes of emissions other than A3J and A2H will be subject to special
arrangements by the administrations concerned and affected in order to avoid
harmful interference which may result from the simultaneous use of the same
channel for several classes of emission.”

1.9.3.1 The meeting agreed that for an orderly introduction of HF data link in the HF spectrum, it was
necessary to ensure that the interference caused by HF data link transmissions did not cause more co- and
adjacent-channel interference than HF voice.  This principle is already incorporated in the draft ICAO
SARPs for HF data link and the criteria for HF data link conform to the provisions of Appendix S.27 which
could imply that the special arrangement referred to in No. 27/12 may be concluded under the auspices of
ICAO.

1.9.3.2 A competent ICAO body may approve such a use and inform ITU accordingly.  ITU is expected to
interpret such a communication from ICAO as a valid special arrangement in the spirit of ITU
Resolution 613.  The meeting developed the following recommendation:

Recommendation 1/3  — Co-ordination with ITU on HF data link
characteristics

That ICAO co-ordinate with ITU the technical characteristics of HF data link
with a view to ensuring that registration of assignments to HF data link will be
protected as required.

1.9.4 The meeting was advised that the United States Federal Communications Commission had
granted approval of the HFDL emission designator, modulation scheme and signalling specifications, as
contained in the draft SARPs, initially to Rockwell Collins Incorporated.  This information further promotes
the implementation of HFDL and validates the design.

1.10 FUTURE WORK

1.10.1 It was agreed that the following subjects, which were placed on the draft agenda for the ITU
World Radiocommunication Conference (1999) (WRC-99), required the development of an ICAO position:
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a) “to review the use of the HF bands by the aeronautical mobile (R) and the maritime
mobile services with a view to protecting the operational, distress and safety
communications, taking into account Resolution COM 4-9;” 

b) “to review the use of the HF bands by the aeronautical mobile (R) and maritime mobile
services with a view to meeting the changing needs of these services”

Working Group E would be in a position, after AMCP/5, to assist in producing material relevant for the
development of an ICAO position on these aspects.  It was noted that the development of an ICAO position
was primarily the task of the FMSG but that AMCP could assist in providing the required material.   

1.10.2 The meeting noted that while most of the manual on the detailed technical material had been
validated, it was noted that some of the remaining elements were not yet fully validated and could not be
validated at that point in time.  This matter, therefore, should remain on the work programme of AMCP for
the next few years and could be referred to Working Group E.

1.10.3 The meeting agreed that the transfer of HF voice operations and frequency assignments into
data operations and assignments, as well as the effect on other available resources (e.g. HF operators) will
require further attention in order to ensure a smooth introduction of HF data link operations on a global basis.
Also, it was agreed that in the search for additional frequencies, AMCP should continue to be active, through
the newly created working group on spectrum management.  

1.10.4 The workload of Working Group E would be reduced significantly with probably a need for
Working Group E meetings at intervals of nine to twelve months with ad hoc groups meetings as required.  It
was noted that the continuation of the work in the working group could only be effective and efficient if the
members continued to make the necessary resources available.  

1.11 USE OF HF DATA LINK IN REMOTE AREAS

1.11.1 It was noted that ICAO and the Russian/American Co-ordination Group on Air Traffic
Control (RACGAT) was considering the implementation of HF communication link for the exchange of voice
and data for ATS, in particular, to improve the potential of the new international routes between North
America and South East Asia over the waters of the Arctic Ocean.  Also, in other remote areas, where the
implementation of radar and VHF voice is technically difficult and economically disadvantageous, increased
use of HF voice and data should be considered.

1.11.2 In addition, the meeting noted that, accordingly, work was being done in the Russian
Federation on the implementation of HF air-ground and ground-ground data links for air traffic services.
This work will contribute to the completion of the validation of the HF frequency band communications
hardware for ATS purposes and it will speed up the adoption and implementation of international standards
for hardware in this frequency band.

— — — — — — — —


