
Report of the third meeting of AMCP Working Group E (HF data link)

Colorado Springs, United states

11-19 February 1997

1. General.

1.1. The third meeting of AMCP Working Group E was held from 11 - 19 February
1997 in Colorado Springs, United States, at the kind invitation from ARINC. The rapporteur of the
meeting was Mr. L. Jónasson from Iceland.

1.2. The meeting was attended by 18 participants as listed in Appendix A.

1.3. The agenda of the meeting which was communicated by the rapporteur to the
members of the working group on 29 November 1996 was approved by the meeting with the
following additions:

Agenda item 8 Validation planning
Agenda item 9 Future work.

The agenda is contained in Appendix B

1.4. The meeting was informed that revised versions of ARINC Report 634, ARINC
Specification 635 and ARINC Characteristic 753 were now available. These revised documents
were handed out by ARINC to the participants of the meeting.

1.5. The meeting noted with regret the absence of Mr. P. Kellam. It was recalled that
Mr. Kellam was a driving force in the success of the feasibility study on HF data link and one of
the main contributors to the work of the group from the beginning. The hope was expressed that
Mr. Kellam will be available to the further work of working group E.

1.6. The list of working papers, all of which were distributed at the meeting, is
contained in Appendix C.

2. Agenda item 1: Review of the results of WG-E/2.

2.1. The meeting reviewed the report of the second meeting of working group E, which
was held in Copenhagen in September 1996.

2.2. With respect to paragraph 5 of the report of the second meeting of working group
E it was noted that the test station which was expected to be operational in the United States by the
end of 1996 will now be operational in March 1997.



2.3. Concerning the progress of its work, the working group confirmed that the SARPs
for HF data link could be completed by January 1998 for presentation to AMCP. This would
enable ICAO to adopt the SARPs with an applicability date of November 1999. This matter was
further discussed under agenda item 8, Validation Planning

2.4. With respect to paragraph 8 of the report of the second meeting of working group
E it was noted that a revised version of the implementation manual had been developed. This
version was made available to the participants of the meeting and is further discussed under agenda
item 7.

3. Agenda item 2: Action items from WG-E/2

3.1. The list of action items which was agreed at the second meeting of working group
E was reviewed and the following comments were made:

Action item 2 develop adjacent channel protection requirements for
interference from HFDL into HF-voice and vice versa

A paper was received which was further discussed under agenda item 5.
As the results are not conclusive to determine precise adjacent channel frequency assignment
parameters, further information on this subject is necessary. In the mean time, the following
planning parameters are to be used when considering assignments to HF data link stations. These
parameters are:

co-channel: 15 dB desired/undesired signal ratio
 1st adjacent channel: to be added

2nd adjacent channel: not to be considered

Action item 3 investigate the current use of adjacent channels in the same
geographical area

A paper was presented to the second meeting of working group E (ref.
paragraph 9.6 of the report of the second meeting) noting that currently many adjacent channel
assignments are made for use in the same geographical area and no prevalent adverse effects have
been noted. The meeting considered this action item as completed..

Action item 4 Frequency use and re-use at 8 hours time difference and polar
regions (Annex 10)

Action item 17 Expand on frequency re-use issues in the implementation
manual

Papers were presented and discussed under agenda item 4. Text for
incorporation in the implementation manual is still to be developed.

Action item 5 Implementation manual, design guidelines and operating
concept

A second draft of the implementation manual, including the operating
concept, was presented and further discussed under agenda item 7.

Action item 12 Use of AM(OR)S frequencies



Papers were presented on this issue and discussed under agenda item 4.
Further work is necessary.

Action item 14 What graphic formats can ICAO accept
Action item 15 What graphic formats are currently used by ICAO for SARPs.

ICAO is using Corel Draw; action items completed

Action item 18 Quality of Service (QoS) in SARPs section A.

A paper was presented and discussed in detail under agenda item 5. The
meeting agreed that HF data link SARPs need to specify a QoS concept for satisfying the
communication requirements. The meeting agreed that further specific proposals for SARPs are to
be developed.

3.2. A new list with action items is at Appendix D.

4. Agenda item 3: Results of tests and trials.

4.1.  The meeting was informed that work on trials is still ongoing and that results of
these may be expected to be available at the next meeting.

4.2. The lack of precise UTC time stamping of messages transmitted by aircraft taking
part in the North-Atlantic Waypoint Position Report (WPR) trials was discussed. Lack of precise
timing sources on board of aircraft is one of the main sources of problems with respect to
analyzing the test results. Adding time stamps to messages once these are received on the ground
has provide means to overcome part of this problem. Precise time stamping on the aircraft would
help in making the test results more useful.

4.3. Iceland is continuing collection of  data from the tests and trials.

5. Agenda item 4: Frequency management and ITU related activities.

5.1. Tests on the effect of interference from adjacent voice channels into the HF data
link system were presented. Minimum separation distances in the order of 20 to 160 km between
stations operating on the first adjacent channel were reported necessary in order to protect HFDL.
In the case of 2nd adjacent channel interference these distances are reduced to approximately 4 to
36 km.

5.1.1. The meeting agreed that further work on this issue is required as no final
conclusions could be drawn from the material which was presented. In this regard it was noted that
it would also be necessary to assess the effect of 1st and 2nd adjacent channel interference from
HF data link transmissions into the HF-voice system. Furthermore, application of a 15 dB
desired/undesired signal ratio in the co-channel interference case between HF data and HF voice



was questioned. It is expected that further material for validation is available at the next meeting of
the working group.

5.2. Proposals for the establishment of an ICAO AMCP working group for HFDL
spectrum allotment were discussed. The meeting was informed that HFDL allotments could not be
considered as such allotments do not exist in the ITU Radio Regulations (including its Appendix 27
Aer2). Current allotments are made without regard to the modulation scheme.  These allotments
can only be amended at an ITU World Wide Conference. Currently, a revision of Appendix 27 is
not foreseen, nor desirable.

5.2.1. The meeting also noted that in the 22 MHz band 5 channels are un-allotted (i.e.
21925 kHz, 21928 kHz, 21931 kHz, 21934 kHz and 21937 kHz. As the current usage of these
channels was not known by the working group, members were invited to investigate whether these
channels could be made available for exclusive HF data link usage.

5.3. In the context of the desired / undesired signal protection ratio, the meeting noted
that Appendix 27 Aer2 does not explicitly prescribe a 15 dB protection ratio. The allotment plan is
based upon interference range contours calculated on the basis of a 15 dB protection ratio. It was
noted that, because of the variability of propagation conditions from hour-to-hour, from day-to-day
and with season, solar activity and geographic location a greater protection may be available much
of the time.

5.4. It was further noted that the use of channels for various classes of emissions other
than A3J and A2H needs to be subject to special arrangements by the Administrations concerned in
order to avoid harmful interference which may result from the simultaneous use of the same
channel for several classes of emission. (Reference Appendix 27 Aer2, Nr. 27/12)

5.5.   Information was received concerning the scintillation effects in satellite
communications and the potential role of HF data link in improving long distance communications.
In connection with the discussion on this subject, the meeting was informed by the Secretary that
aspects relating to required communication performance, as well as installed performance and
achieved performance as elements of the RCP-concept of communication systems are currently not
within the mandate work program of the AMCP nor any of its working groups.

5.6. Details concerning the expected frequency re-use factors for HF data link
communications were reviewed by the meeting. Further work, e.g. in relation to establishing
frequency spectrum requirements, was considered necessary.

5.7. Material expressing the need for increased access to the HF frequencies between 2
to 30 MHz, with emphasis on the bands between 20 to 30 MHz, was presented. In this regard the
meeting noted the possible use for HF data link of the 5 un-allotted frequencies in the 22 MHz
AM(R)S band as well as a re-allocation of the 24 MHz band, currently allocated to the
Aeronautical Mobile (OR) Service, or parts thereof, to the Aeronautical Mobile (R) Service. Also
other (OR) bands could be considered for a re-allocation to the AM(R)S service.) Since the use of
AM(OR)S bands for AM(R)S purposes requires a re-allocation of spectrum and consequently the
involvement of the ITU, the group concluded that States should take the initiative to bring forward
to the ITU WRC ‘97, which will be held in October 1997 in Geneva (Switzerland) proposals to



add a relevant item to the agenda of one of the future ITU World Radiocommunication
Conferences (preferably the conference scheduled for 1999

5.8. Further material is necessary to ensure that aircraft transmission for HF data link
outside the area coordinated for such utilization will not take place.

5.9. The working group agreed to request members to submit working papers on a
phased transition of HF SSB voice frequencies to HF data link usage. It was noted that the
availability of spectrum for HF data link needs to be addressed in detail at the future meetings of
the working group. Also the meaning of Appendix 27 Aer2 paragraph 27/12 requires further
clarification.

6. Agenda item 5. Draft SARPs section A.

6.1. The meeting received detailed information on the HF data link subnetwork
architecture and component functionality from ARINC as part of the overall ARINC data link
network. Also information, developed by ARINC, on HF data link availability determination was
made available. As this information did not directly effect the draft SARPs, no further action was
taken on this information.

6.2. In relation to the Quality of Service (QoS) parameters, the meeting agreed that HF
data link SARPs need to specify a QoS concept (see also the report under agenda item 2,
paragraph 3.1., action item 18). These SARPs need to satisfy communication requirements of the
overall system or elements thereof for all participating HF data link systems and service providers.
Further work on this subject is required. In cases where a relation is considered with the on-going
work in ICAO on RCP (Required Communication Performance), co-ordination will be established
with the appropriate ICAO bodies through the secretariat.

6.3. Section A of the draft HF data link SARPs was reviewed in detail by the meeting.
The revised version of these draft SARPs is in Appendix E to this report. The Secretary was
requested to distribute this section, after completion of the work of the Ad-Hoc meeting as
reference in paragraph 7.8, together with Section B and the implementation manual to all Members
of AMCP and to seek their comments prior to the next meeting of WG E.

7. Agenda item 6. Draft SARPs section B

7.1. It was noted by the meeting that the draft SARPs section B at various places do
not comply with the ATN requirements and also incorporates references to ACARS. The group
noted that incorporation of these provisions, for example in the form of a Recommendation, needs
to be coordinated with the ATN panel.

7.2. The current draft SARPs do not include a section on the HFDL mobile
subnetwork dependent convergence function. This material has to be developed and presented to
the next meeting of the working group after which it can be coordinated, through the secretariat,



with the ATN panel. Eventually, the SNDCF material for the HF data link needs to be
incorporated in the ATN SARPs.

7.3. The meeting noted that the definition for Link Management Entity is not complete
and requires further work. Reference was made to similar provision in the VDL SARPs, which
could be used as a basis for revision.

7.4. Throughout the HF data link SARPs, the terminology used for identifying the
aircraft sub-system, airborne installation etc. needs to be  harmonized. The Secretary was
requested to ensure that uniform language is used.

7.5. With reference to paragraph 2.1.4.3 it was noted that the definition for spurious
response has to be developed. Also a definition for “attack time” “decay time” needs to be
incorporated in the SARPs. As the proposed figures would effect the use of current HF equipment,
this provision should be reconsidered.

7.6. The SARPs need to include definition and requirements for the specified error rate
in line with similar provisions for VDL.

7.7. As in a number of cases reference is made to CCIR Report 549-2, the Secretary
was requested to make this report available to the members of the working group.

7.8. When progressing its work, the working group realized that it could not complete
its first detailed review of the draft SARPs and the implementation manual during this meeting. An
Ad-Hoc group was formed which, prior to the next meeting of the working group, will complete the
review of the part B SARPs. (Provisional) participation in this work was announced by Mr. L.
Jónasson, Mr. D. Sim, R. Jones and Mr. N. Earnhardt. Probably also Mr. T. Wendel would
participate. Tentative meeting dates are 22 - 24 April 1997 or 29 April - 1 May 1997. It was
agreed that the meeting would be held at ICAO Headquarters in Montreal (Canada).
Note: these meeting days are to be extended to provide for a meeting of the validation subgroup
(See report on agenda item 8)

8.  Agenda item 7. Implementation manual

8.1. The meeting reviewed the new edition of the implementation manual which was
amended to conform to the decision of the second meeting of the working group. A further revision
is necessary to incorporate the decisions of WG E/3, in particular with respect to the removal of
certain material from the draft SARPs section B and to relocate this in the implementation manual.
A revised version is expected to be presented at the meeting of the Ad-Hoc group in April 1997.

8.2. It was noted by the meeting that further study is necessary on the matter of
permitting or prohibiting automatic transmissions when aircraft are on the ground (e.g. when re-
fueling). Members are requested to bring material on this matter to the next meeting of the working
group. In particular any information on  the existence of regulations on this issue for voice
communications is desired .



8.3. The meeting noted a paper on a model for analyzing voice message channel and
text message channel performance in an ATC environment. It was agreed that any material that
could be derived from this information for incorporation in the implementation manual would be
presented to the next meeting of the working group.

9. Agenda item 8. Validation planning

9.1. The meeting considered various aspects related to the necessary validation
activities to be undertaken and completed prior to the completion of the draft SARPs by the
working group in January 1998. Validation of the SARPs can only start after the SARPs are
mature for validation and a validation plan is developed. It was agreed that the Ad-Hoc group at its
meeting in April 1997 could complete the draft SARPs to the extent that these would be mature for
validation. Also, on the basis of a validation planning, which was presented to the meeting, a
revised validation plan could be developed. This revised planning needs to include an updated
validation cross reference index (VCRI). In this context, it was noted that material for the HF data
link subnetwork convergence function (SNDCF) was not yet developed and needs to be presented
to the Ad-Hoc group in April. The material which was developed for the VHF digital link could be
used as a basis for the development of HF data link SNDCF material.

9.2. The meeting agreed that the Ad-Hoc group could complete the first review of the
draft SARPs. The outcome of the work of this group should be directly communicated to all panel
members with a view to obtaining agreement that the SARPs are acceptable for validation. It is
also necessary to make the validation planning available to the panel members for their
consideration. As it was expected that the material to be presented to the panel members is not
controversial, the work on the validation should start immediately after the meeting of the Ad-Hoc
group.

9.3. The process for validation should be similar to that of the VDL. It was suggested
that the validation planning should preferably be structured along the various layers of the HF data
link. Part A is already fairly complete and validation through inspection of most of the material
against regulatory or technical provisions in ICAO and ITU could be started. Validation of most of
the provisions of the physical layer could take place on the basis of the North-Atlantic trials. It was
believed that in particular on the validation of the higher layers much work is necessary. It was
noted that validation activities may yield tools and techniques which may be useful subsequently.

9.4. The meeting agreed to the creation of the HF data link validation subgroup and
appointed Mr. L. Jónasson as rapporteur of this sub-group. The sub-group will report its
conclusions to the working group. Most of the work of the group needs to be done through modern
communication facilities. The first meeting of the group (one day) is planned in conjunction with
the meeting of the Ad-Hoc group in April 1997 and another meeting is foreseen during the meeting
of the working group in July 1997 (Ireland). Participation from Mr. G. Asher (ARINC) and T.
Wendel (FAA) was announced. It was also expected that manufacturers (e.g. Allied Signal and
Rockwell Collins) will join the  group.

10 Agenda item 9. Future work



10.1. The meeting agreed that the prime objective of the organization of the future work should
be the completion of the draft SARPs in the working group by January 1998. The successful
completion of the validation activities is instrumental in reaching this objective. With respect to the
future work of the working group, the meeting agreed that two meetings of the working group may
be required to complete the draft SARPs as follows

7-17 July 1997 Shannon, Ireland
January 1998 Two weeks; Brazil.

Note secretary: the dates for the meeting in July 1997 were, after the closure of the meeting,
coordinated between the Rapporteur and the Secretary and agreed by Mr. T. Burke.

10.2. The HF data link validation sub-group can establish meetings as and when it is
considered that these are necessary. However, most of the work is expected to be effectively
conducted through correspondence.

10.3. Completion of the  development of draft SARPs in January 1998 would enable
ICAO to present these to AMCP (either through correspondence or through a short AMCP
meeting) early 1998 and start the consultation work with ICAO Contracting States during the
summer of 1998. In that case adoption of the draft SARPs by the Council is foreseen in March
1999 with an applicability date of the SARPs of November 1999.

10.4. Other future activities in which the group is involved include
- spectrum management considerations as necessary
- completion of the implementation manual

END



Appendix A

List of participants

Name Organization Phone Fax E-mail
Gil Asher ARINC / US +1 410 266 4506 +1 410 573 3106 gba@arinc.com
Tom Burke Irish Aviation

Authority
+ 353 61 703701 353 61 472115 tos@iaa.ei

Angelo Canavitsas DEPV-Brazil + 5521 212 5583 + 5521 212 5692 gaolive@ibm.net
Mark Clark ARINC / US +1 410 266 2309 +1 410 573 3106 mwc@arinc.com
Neil Earnhardt Rockwell Collins /

US
+1 407 768 7077 +1 407 953 1646 nge@mlb.cca.rockwell.com

John M. Goodman TCI / BR
Communications

+1 703 360 7107 +1 703 360 3954 jmgood@erols.com

Les James FAA / US +1 202 267 3051 +1 202 267 5901 les.james@faa.dot.gov
Loftur E. Jónasson Post and Telecom

Iceland
+ 354 550 6538 + 354 567 5230 loftur@simi.is

Rich Jones ARINC / US +1 719 570 8665 +1 719 574 2594 rjones@arinc.com
Richard L. Neat ARINC / US +1 410 266 4143 +1 410 266 2047 rln@arinc.com
Gustavo Oliveira DEPV - Brazil + 5521 212 5261 + 5521 262 8917 gaolive@ibm.net
Jorge I. Portela ARINC / US +1 305 381 9420 +1 305 381 8749 jportela@arinc.com
Rob Renoud ARINC / US +1 410 266 2025 +1 410 573 3026 rrenoud@arinc.com
Ricardo Senra DEPV - Brazil + 5521 212 5581 +5521 212 5692 gaolive@ibm.net
Donald J. Shell Great Circle

Technologies / US
+1 206 957 9160 +1 206 957 9160 greatcircle@seanet.com

Dave Sim Transport Canada +1 613 998 9694 +1 613 998 7416 simdave@tc.gc.ca
Terence B. Wendel FAA / US +1 202 358 5318 +1 202 358 5434 terence.wendel@faa.dot.gov
Robert Witzen ICAO +1 514 954 6715 +1 514 954 6759 kasper@istar.ca



Appendix B

Agenda
AMCP Working Group E

Third Meeting
11 - 19 February 1997

Colorado Springs, United States

1 Review of the results of WG-E/2
2. Action items from WG-E/2
3. Results of tests and trials
4. Frequency management and ITU related activities
5. Draft SARPs Section A
6. Draft SARPs Section B
7. Implementation manual
8. Validation planning
9. Future work



Appendix C
List of working papers

Number Agenda
item

Title Presented by

1 4 Contribution to the question of adjacent channel
suppression required in the HF data link system

K.A. Markstrom

2 4 Draft Recommendation “Establishment of an ICAO
AMCP working group for HFDL spectrum allotment.

R. L. Neat

3 5, 7 HF data link subnetwork architecture and component
functionality

G. Asher

4 5 HF data link availability determination R. Renoud
5 8 HF data link SARPs; validation process and

validation cross reference index
R. Jones

6 7 Globalink / HF Presentation G. Asher
7 4 Scintillation impairment data collection and

SATCOM
HF data link synergistic performance

T. Wendel

8 5 Similarities and equivalencies in QoS and RCP
terminologies

T. Wendel

9 5, 8 RCP concepts in regulatory and implementation
context

T. Wendel

10 8 Validation planning for upgraded and new AMS(R)S
systems

T. Wendel

11 5, 8 On the ADSP role in respect to RCP and the AMCP
roles in respect to ICP and ACP

T. Wendel

12 5 Quality of Service T. Burke
13 4 Frequency re-use with emphasis on the situation in

polar regions
J. Goodman

14 7 Relationship between voice and data in safety
communication service environments

T. Wendel

15 4 Benefits in the utilization of frequencies above 22
MHz for HF data link communication

J. Goodman

16 4 Recommendations for inclusion in the report of the
3rd meeting of AMCP WG-E

D. Neat

17 8 Validation of AMSS SARPs AMCP/3  WP 26
18 8 Validation of AMSS SARPs AMCP/3  WP 26



Appendix D

List of action items

Action item by completion date
1.   Develop adjacent channel
protection requirements for
interference from HFDL into
HF voice and vice versa

A. Malaga; L. Jónasson;
R. Neat; L. James and
N. Earnhardt

Further work was presented in
February 1997; completion by
July 1997

2.   Frequency re-use at 8
hours time difference and polar
regions in implementation
manual

J. Goodman; T. Wendel Further work was presented in
February 1997; completion by
July 1997

3.   Implementation manual
and operating concept.

R. Jones Further work was presented in
February 1997; further
revision expected by July 1997

4.   Reference in ATN SARPs
to HF data link

D. Sim Original completion date
February 1997; completion
now expected by July 1997

5.   Review of ATN WG
application SARPs

D. Sim Original completion date
February 1997; completion
now expected by July 1997

6.   Change reference to
ARINC 741 in draft SARPs
section B to AMSS

T. Wendel Original completion date
February 1997; completion
now expected by July 1997

7.   A paper on CRC and other
error mechanisms

P. Kellam and T. Wendel Original completion date
February 1997; completion
now expected by July 1997

8.   SARPs for QoS T. Burke Further work was presented in
February 1997; completion by
July 1997

9. SARPs for HF data link
management sub-system

R. Jones Completion by July 1997

10.  SARPs for ground station
physical layer

R. Jones Completion by July 1997

11.  Draft SARPs section A L. Jónasson, Ad-Hoc group Further work was presented in
February 1997; completion by
April 1997; Secretary to
distribute material to members
by May 1997

12.  Draft SARPs section B N. Earnhardt, Ad-Hoc group Further work was presented in
February 1997; completion by
April 1997



Action item by completion date
13.  Results from test and
trials

L. Jónasson; T. Wendel July 1997

14.  Coordination with ATN
panel on those elements of the
SARPs which are not ATN
compliant

Ad-Hoc group to identify
these; Secretary to effect co-
ordination with ATN panel

Ad-Hoc group: May 1997
Secretary: Fall 1997

15.  To develop a section for
SNDCF

Ad-Hoc group April 1997

16.  Review definition for Link
Management Entity

All March 1997

17.  Terminology on the use of
“sub-system”

Secretary July 1997

18.  Definition for spurious
response

D. Neat March 1997

19.  Definition for specified
error rate in SARPs.

Ad-Hoc group April 1997

20.  CCIR Report 549-2 to be
made available to WG-
members

D. Neat, Secretary July 1997

21.  Ad-Hoc group to complete
first detailed review of part B
SARPs

Ad-Hoc group April 1997; Secretary to
distribute material to members
by May 1997

22.  Develop material on the
control of airborne trans-
missions when aircraft are out-
side the coordinated coverage
area

D. Neat, N. Earnhardt,
R. Renoud and A. Malaga

July 1997

23.  Present papers on the
possibilities of a phased
transition of HF SSB
frequencies to HF data link

T. Wendel, N. Clark July 1997

24. Investigate implications of
Appendix 27 Aer2 Nr. 27/12

D. Neat July 1997

25. States to submit proposals
to ITU WRC 97 on future
work on re-allocation of some
AM(OR)S spectrum in the HF
bands to AM(R)S.

All ITU WRC 97

26. Develop the validation plan Validation Sub-group April 1997; Secretary to
distribute material to members
by May 1997

27. Performance table for
Section A SARPs

R. Renoud April 1997

28. Automatic transmission of
HF data link when aircraft is
on the ground

All July 1997





Appendix E Revised SARPs Part A



Appendix F Revised SARPs Part B



Appendix G Revised Implementation manual and operating 
concept
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