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APPENDIX C

VHF AIR-GROUND DIGITAL COMMUNICATIONS SYSTEM DEVELOPMENT

Consideration of Technical Issues

1. Introduction

1.1 While a number of the questions in this section are related only
to data link communications, this section necessarily takes into consideration
that the Communications/Meteorology/Operations (COM/MET/OPS) Divisional
Meeting (1990) Recommendations 2/1 and 2/4 cannot be considered in isolation. 
That is, while Recommendation 2/1 addresses the development of SARPs for VHF
data link communications, the broader Recommendation 2/4 calls for a broad VHF
air-ground communications system improvement study programme.  Thus, some of
the technical issues raise questions regarding the potential capability of the
digital communications system to provide digital voice communications as well
as data link communications.  At this initial stage of addressing the work of
Recommendations 2/1 and 2/4, the questions are not meant to "cast in concrete"
the requirements for the digital communications system, but if a credible VHF
system improvement study programme is to be accomplished, then the broader
system questions need to be highlighted "up front."

1.2 From a system architectural point of view, several alternatives
exist for the implementation of a future VHF air-ground digital communications
system, each with certain perceived benefits (and liabilities).  Some
alternatives are outlined below.

1.2.1 Digital voice and data link communications on the same radio
frequency (RF) channel in a functionally simultaneous manner.  For example,
several voice/data link channels in a 25 kHz bandwidth (AEEC VDR/AVPAC
postulates a 20 plus kbits/s digital communications rate within a 25 kHz
bandwidth; many feel that present 4.8 kbits/s CODECs have the quality of the
9.6 kbits/s CODEC selected for AMS(R)S; therefore, several voice channels and
a sizable data link capability might be provided within a single 25 kHz RF
channel).  The potential benefits include: 

a) the possibility of providing a user with both an ATS voice and
data link capability using a single avionics unit (this
alternative would allow the flexibility to provide AOC
communications within the same unit and RF channel, or a
second avionics unit and separate RF channel could be used to
obtain AOC voice and data link communications);

b) the possibility of automatic channel management from the
ground system.  That is, the pilot would not have to tune
channels (the same capability being provided in through
AMS(R)S), thus reducing labour intensiveness for the pilot
(and the controller), and reducing channel tuning errors; and
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c) the possibility of evolving to communication functions that
would be provided only via data link at an earlier date
(e.g. ATIS), since a user would only need to procure a single
avionics unit (and have a single unit in the aircraft) to
obtain digital voice and data link communications.

1.2.2 A full digital communications system providing digital voice and
data link communications through the same type of avionics unit, but provided
separately on different RF channels.  This alternative would require a minimum
of two units to obtain voice and data link communications simultaneously. 
Potential benefit b) from 1.2.1 above could be still obtained.  The user would
only have to obtain a single additional unit to gain access to data link
communications capability; however, in the long term, the user would have to
obtain another avionics unit to have both voice and data link communications. 
(Note: it is understood that the airlines believe that the VDR/AVPAC design
could possibly have an adequate capability to satisfy AOC voice and data link
communications requirements; thus, one unit might be adequate for AOC voice
and data link communications.)

1.2.3 Some future evolution of an analog modulation technique for voice
communications.  It is recognized that the present analog voice will be used
for many more years, but selecting an analog modulation technique for voice
for the future system would not allow an evolution to automatic channel
management unless controlled by a separate data link.

2. Technical issues

2.1 Introduction.  The questions highlighted below relate to the
developing AEEC VDR/AVPAC design, which is being used as a basis for beginning
to address the development of SARPs for the future VHF air-ground digital
communications system.  As discussed above, the consideration of digital voice
communication requirements needs to be included from the beginning.

2.2 A key issue above is whether the proposed carrier sense multiple
access (CSMA) technique will meet:

a) ATS and AOC data link communication requirements;

b) ATS and AOC voice communication requirements; and 

c) ATS and AOC voice and data link communication requirements
considered to be provided in a functionally simultaneous
manner on the same RF channel.

2.3 Will the link and subnetwork layers of the VDR/AVPAC system design
be capable of meeting the ATS and AOC data communication requirements, along
with meeting the dynamic and minimum delay voice communication requirements?

2.4 Any future ATS voice communication techniques will necessarily
need to functionally replicate the present VHF system communication
capabilities (even if an evolution might take place to some different
techniques in the future).  Will the VDR/AVPAC system design be capable of
meeting this requirement?
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2.5 If a full digital communications system is developed, but with
voice and data link on separate RF channels, the RF voice channels could be
implemented in a manner similar to the present system; that is, one functional
channel per one RF channel.  Therefore, an RF channel bandwidth for the voice
channels might be 10 kHz, 7.5 kHz, or 5 kHz, depending upon the minimum
acceptable voice bit rate that would satisfy the ATS and AOC voice
requirements.  Several questions arise from this issue:

a) Given that AMS(R)S has a tuning increment of 2.5 kHz for RF
channel assignment flexibility and spectrum use efficiency,
should not the VHF system consider such a flexibility?

b) What are the cost impacts of including such a "finer" tuning
increment capability? and 

c) If different RF bandwidths would need to be accommodated
within the avionics unit, what would be the cost impacts?

2.6 Will the VHF data subnetwork be required to offer message
prioritization and pre-emption?

- - - - - - - - - -


