
AMCP/5-WP/72

Appendix to the Report on Agenda Item 6 6A-1

APPENDIX

AMS(R)S SPECTRUM ISSUES

1. BACKGROUND

1.1 At the International Telecommunication Union (ITU) (1997) World Radiocommunication
Conference (WRC-97), which was held in Geneva from 27 October to 21 November 1997, the exclusive
frequency allocations for aeronautical mobile satellite (route) service (AMS(R)S) in the frequency bands
1 545 - 1 555 MHz and 1 646.5 - 1 656.5 MHz were replaced with generic mobile-satellite allocations.
Recognizing the importance of AMS(R)S communications, a footnote (S5.362A) was added to ensure that
aeronautical safety messages are given priority and pre-emptive access over other mobile-satellite
communications:

“S5.362A In applying the procedures of No. S9.11A to the mobile-satellite service in the bands
1 545 - 1 555 MHz and 1 646.5-1656.5 MHz, priority shall be given to accommodating
the spectrum requirements of the aeronautical mobile-satellite (R) service
(AMS(R)S) providing transmission of messages with priority 1 to 6 in Article S44.
AMS(R)S communications with priority 1 to 6 in Article S44 shall have priority
access and immediate availability, by pre-emption if necessary, over all other
mobile-satellite communications operating within a network.  Mobile-satellite systems
shall not cause unacceptable interference to, or claim protection from, AMS(R)S
communications with priority 1 to 6 in Article S44.  Account shall be taken of the
priority of safety-related communications in the other mobile-satellite services. (See
Resolution 218.)”

1.2 Because of the complexity of the issues precipitated by this allocation change,
Resolution 218 attached called for the following studies to be completed by WRC-99:

a) to develop the assumptions, methodologies and information on the global maritime
distress and safety system (GMDSS) and AMS(R)S communication actual traffic
usage and growth to determine the future spectrum requirements for the provision of
distress, urgency and safety communications in the GMDSS by mobile satellite and
AMS(R)S with priority 1 to 6 of Article S44; and

b) to determine the feasibility of prioritization, real-time pre-emptive access and, if
necessary, interoperability between different mobile-satellite systems for GMDSS and
AMS(R)S, in order to achieve the most flexible and practical use of the generic
allocations.



AMCP/5-WP/72

6A-2 Appendix to the Report on Agenda Item 6

1.3 The Conference Preparatory Meeting assigned these study tasks to Working Party 8D.
Only two meetings of Working Party 8D have been scheduled, both to be held in Geneva, Switzerland.  The
dates are:

a) 20 April to 1 May 1998; and

b) 19 to 30 October 1998.

2. ANALYSIS /IMPACT

2.1 Analysis of S5.362A leads to several concerns:

a) it contains no mandate to provide AMS(R)S service.  In fact, the use of the phrase
“within a network” implies that systems that do not provide the AMS(R)S service are
not bound by the terms of S5.362A;

b) it may be insufficient to ensure recovery of spectrum once it is employed by operators
not offering the AMS(R)S service (i.e. retroactive application of priority in an
operational system may be difficult or impossible); and

c) the term “unacceptable interference” is ambiguous.

2.2 This analysis points to potential serious consequences, if the absence of an exclusive
allocation in these bands proves to be a deterrent to the entry of new AMS(R)S providers due to the
long-time period needed for introducing such services, coupled with a lack of assurance that suitable
spectrum will be available at the end of that period.  With long-term evolution of AMS(R)S in these bands,
the future needs of aviation may not be satisfied.  In fact, at the recent Region 1 and 3 Multi-lateral
GSO/MSS Intersystem Co-ordination Meeting for the frequency bands 1 525 - 1 544/1 545 - 1 559 MHz,
1 626.5 - 1 645.5/1 646.5 - 1 660.5 MHz, spectrum demand for each link exceeded 100 MHz — well in
excess of the available 33 MHz per link.  Most of the satellite networks identified did not provide the
AMS(R)S service.

2.3 Considering the impact of the WRC-97 conclusions, the purpose of the work proposed by
this report is to ensure that aviation's needs are represented in the studies of ITU Working Party 8D.  This
work must be completed by October 1998 to support preparations for WRC-99.

3. DISCUSSION

3.1 General

3.1.1 The change to the AMS(R)S allocation introduces a number of issues that require strong
action by ICAO.  In particular, it is vital that aviation play a highly visible part in the development of the
studies requested by the ITU.  Failure to do so may result in studies/conclusions which do not consider the
current and future satellite safety-communication needs of aviation.
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* The present co-ordination process involves MSS operators developing mutually agreed short-term spectrum sharing arrangements
which are designed to ensure that, subject to the overall requirements of the ITU Radio Regulations, no spectrum remains unused
simply because it is allocated to a system which does not need it.  The operators meet periodically to review spectrum usage and
make adjustments to their shares, as necessary and feasible, to cover their operations for the next short-term period.

3.1.2 To focus panel efforts with respect to the ITU studies, a number of suggestions is
discussed below.

3.2 Spectrum requirements

3.2.1 ICAO future air navigation systems (FANS) reports note that future air traffic
management (ATM) will make extensive use of satellites for communication, navigation and surveillance.
Implementation of the new communications, navigation, and surveillance air traffic management
(CNS/ATM) methodology is expected to occur over a number of years; therefore, it is important that
studies of aviation's needs for AMS(R)S spectrum address current, mid-term, and longer-term future
requirements.  It is expected that requirements for each of these periods may be quite different, addressing,
among other things, the use of shared safety/non-safety systems vice dedicated safety communications
systems implemented in a fashion similar to the current VHF AM(R)S systems.  All studies should take into
account that technical characteristics (e.g. favourable atmospheric absorption characteristics, reasonable
transmitter power and antenna requirements) of the bands below 3 GHz make them most attractive to the
mobile-satellite service (MSS) (including AMS(R)S).  Attempting to move to higher bands to satisfy future
aviation AMS(R)S requirements would require significant investment, advancements in current technology,
and may not be possible due to the corresponding impact on system parameters (e.g. link margins).

3.2.2 Information must be developed on the current spectral needs of aviation.  Attention should
be given to current safety-communication needs, State development of systems based on or requiring
AMS(R)S protection, and to the “real world” co-ordination1 on-going between current AMS(R)S providers.

3.2.3 Aviation must also quantify their mid-term and long-term needs for AMS(R)S spectrum.
These spectrum requirements must have a strong technical basis as it is expected that MSS operators will
be introducing their own studies in an attempt to minimize the impact of “AMS(R)S priority” as delineated
by S5.362A.  Studies of the Aeronautical Mobile Satellite Service Panel (AMSSP), reported in the
Communications/Meteorology/Operations (COM/MET/OPS) Divisional Meeting (1990), could serve as a
basis for this work; however, assumptions made during that study should be revisited to ensure that they are
consistent with today's view of tomorrow's operational environment.  Particular attention should be paid to
assumptions regarding frequency reuse, satellite beam size, message length and overhead, automatic
dependent surveillance (ADS) requirements, voice usage, and any improvements in spectrum efficiency as
a result of the optimization of future systems with respect to access schemes and communication resource
allocation mechanisms.

3.2.4 In addition to updating the AMSSP study, information should be solicited from other
resources and organizations with regard to their estimates of future AMS(R)S spectral needs.  Potential
sources include the European Organization for the Safety of Air Navigation (EUROCONTROL), the
European Space Agency (ESA), RTCA, user groups (e.g. the International Air Transport Association
(IATA)), existing ICAO studies and documents, and business case-studies by existing and potential
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AMS(R)S providers.  In all cases, study assumptions should be documented, and where possible supported
by strong empirical data.

3.3 System technical requirements

3.3.1 ICAO should address the issue of “prioritization, real-time pre-emptive access and, if
necessary, interoperability between different mobile-satellite systems”.  Particular attention should be given
to the issue of trying to achieve standardization among different satellite systems, developed by different
service providers in a competitive environment, and with potentially different operational and orbital
characteristics.  Note should be made of the finding of Working Group A that achieving true
“interoperability” — that is, mobile terminals developed for one satellite system working with another
satellite system — was deemed unlikely.

3.3.2 The question of “what is real-time pre-emptive access” must be addressed.  It is expected
that several answers will arise depending on the operational airspace being examined.  Again, ICAO must
consider the “real world co-ordination process” in which spectrum resources available to competing systems
are re-partitioned on a periodic basis to reflect system usage variations, and to ensure that spectrum does
not lie fallow.  Deliberations should address how allocations could be made to ensure that aviation's “peak”
capacity demands can be accommodated if that co-ordination process is driven toward satisfying “average”
use requirements.

3.3.3 Ensuring the priority of safety communications must be considered.  Potential methods to
be addressed should include band partitioning and shared safety/non-safety systems with built-in priority
mechanisms (e.g. the system reflected in the current AMS(R)S SARPs).  Deliberations on the former —
where specific spectrum is set aside for safety communications — should include addressing the issues of
accommodating peak spectral demand, and how the partitioning can be adjusted as aviation needs for
additional spectrum progress (i.e. once the spectrum is “given up” (allocated) to non-safety communications,
can it ever be recovered?).

3.4 Licensing/service provision

3.4.1 As highlighted above, S5.362A does not mandate the provision of the AMS(R)S service in
the 1 545 - 1 555/1 646.5 - 1 656.5 MHz frequency bands.  Specifically, individual operators could ensure
that they “offer” priority to AMS(R)S communications, through an agreement by operators as a whole not
to provide AMS(R)S service in that band.  In other words, if there are no AMS(R)S communications, there
is nothing to which priority is to be afforded.  This situation is considered a real possibility due to the
increased cost of satellite systems with the integrity/reliability attendant to providing the safety
communications, as compared with systems providing non-safety communications, and is almost suggested
by the use of the phrase “within a network” in S5.362A.

3.4.2 In order to address the possibility of the absence of AMS(R)S service provision, ICAO and
the aviation community must inform States' frequency authorities as to the over-all need for AMS(R)S and
should encourage licensing procedures that ensure adequate access by aviation to that safety service.  If
State licensing requires that operators, using those bands where priority is given to AMS(R)S
communications, be capable of providing the AMS(R)S service, greater assurance that access for aviation
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to the full 1 545 - 1 555/1 646.5 - 1 656.5 MHz bands is maintained.  In addition, as all operators will then
have to suffer the attendant up-front engineering, hardware and software costs, it may have the added
advantage of giving operators economic incentive to offer AMS(R)S service to recover their investment
costs.  The resultant competitive environment should reduce cost-of-service for aviation users — albeit at
the risk of increasing the cost-of-equipage if multiple receivers are necessary.

3.5 ITU member support for ICAO position

3.5.1 As evidenced by the outcome of WRC-97 with respect to certain aviation issues, there is
often a difference in view between member States' civil aviation authorities and their corresponding national
frequency authorities.  It is important that ICAO and the aviation community address that disparity,
especially in today's environment where spectrum is recognized as a valuable resource and the ITU Radio
Regulations seem to be “subject to change”.  ICAO and the aviation community must be proactive in their
lobbying efforts, both within government and industry, in order to garner support for ICAO positions on
future issues of importance to aviation.  Several steps that could facilitate that effort include:

a) early dissemination of information with respect to issues deemed to be of concern to
civil aviation.  This information should be distributed in as many civil aviation forums
as possible to ensure adequate and timely consideration of the topics.  To encourage
participation of many audiences, the information should be presented in many forms,
from purely technical to higher-level policy statements;

b) information exchanges with industry — including avionics and airframe
manufacturers, and air transport carriers — and user groups (e.g. IATA and the
International Federation of Air Line Pilots' Associations (IFALPA)) to ensure that the
users fully understand the operational impacts of potential WRC decisions.  This
would facilitate negotiations based on economic impacts within the national frequency
authority organizations; and

c) working with the press (aviation, avionics and service publications), as well as using
Internet resources, to ensure that the general public is aware of the safety,
operational and economic impacts of potential WRC decisions.  In many States, public
opinion often can drive governmental policy in cases where higher-level negotiation
would fail.

— — — — — — — —
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ATTACHMENT

RESOLUTION 218 (WRC-97)

USE OF THE BANDS 1 525 - 1 559 MHz AND 1 626.5 - 1 660.5 MHz
BY THE MOBILE-SATELLITE SERVICE

The World Radiocommunication Conference (Geneva, 1997),

considering

a) that this Conference allocated the bands 1 525 - 1 559 MHz (space-to Earth) and 1 626.5 -
1 660.5 MHz (Earth-to-space) to the mobile-satellite service (MSS) to facilitate the assignment of spectrum
to multiple mobile-satellite systems in a flexible and efficient manner;

b) that prior to this Conference there was a generic allocation by footnote provisions in some countries
for the use of the bands 1 530 - 1 544 MHz and 1 631.5 - 1 645.5 MHz by the mobile-satellite service, on
condition that maritime mobile-satellite distress and safety communications have priority access over all
other communications;

c) that prior to this Conference, there was a generic allocation by two footnotes for the use of the
bands 1 555 - 1 559 MHz and 1 656.5 - 1 660.5 MHz by the mobile-satellite service, and in one of these
footnotes the following conditions applied  in two countries:

- the aeronautical mobile-satellite (R) service has priority access and immediate availability over all
other communications within a network;

- mobile-satellite systems should be interoperable with the aeronautical mobile-satellite (R) service;

- account shall be taken of the priority of safety-related communications in the other mobile-satellite
services;

d) that there is at least one global mobile-satellite system that is capable of providing global maritime
mobile-satellite distress and safety communications according to Article S53 and global AMS(R)S
communications with priorities 1 to 6 of Article S44 in accordance with IMO and ICAO requirements;

e) that technical considerations for sharing satellite network resources between MSS (other than
AMS(R)S) and AMS(R)S have been developed by ITU-R (see Recommendation ITU-R M.8/17);

f) that global and regional mobile-satellite systems are being multilaterally coordinated in the bands
1 525 - 1 559 MHz (space-to-Earth) and 1 626.5 - 1 660.5 MHz (Earth-to-space) and that the ITU Radio
Regulations provide the international framework for multilateral agreements;

g) that in Nos. S5.362A  and S5.353A priority has been given to accommodating the spectrum
requirements for distress, urgency and safety communications of GMDSS and AMS(R)S communications
with priorities 1 to 6 of Article S44 of AMS(R)S.  See No. S9.11A, except No. S9.13,
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further considering

a) that the Convention on International Civil Aviation requires that stations of AMS(R)S shall be in
compliance with the internationally agreed Standards and Recommended Practices (SARP) and Procedures
for Air Navigation Services (PANS);

b) that ICAO has developed a global Air Traffic Management system (ATM) which requires
interoperability between stations in accordance with the ICAO Convention for those mobile-satellite
systems providing AMS(R)S with the priority message structure of Article S44;

c) that this Conference modified provisions for the operational use of the Global Maritime Distress and
Safety System (GMDSS) which is fully defined in the International Convention for the Safety of Life at Sea
(SOLAS), 1974, as amended (see No. MOD S30.1);

d) that IMO may also place similar requirements of interoperability for those mobile-satellite systems
providing GMDSS communications with the priority message structure of Article S53,

recognizing

that Appendix S15.2 identifies the bands 1 530 - 1 544 MHz (space-to-Earth) and 1 626.5 - 1 645.5 MHz
(Earth-to-space) for distress and safety purposes in the maritime mobile-satellite service as well as for
routine non-safety purposes,

noting

that some countries in Region 2 use the bands 1 525 - 1 544 MHz, 1 545 - 1 559 MHz, 1 626.5 -
1 645.5 MHz and 1 646.5 - 1 660.5 MHz to provide national MSS on a generic basis and, where agreements
with other administrations concerned are in place, provide multinational service,

resolves

1 that the future spectrum requirements for the provision of distress, urgency and safety
communications in the GMDSS by the mobile-satellite service and AMS(R)S communications with priority
1 to 6 of Article S44 should take into account internationally agreed assumptions and methodologies and
information on actual GMDSS and AMS(R)S communication traffic usage and growth;

2 that the feasibility of prioritization, real-time pre-emptive access and, if necessary, interoperability
between different mobile-satellite systems for GMDSS and AMS(R)S should be determined, in order to
achieve the most flexible and practical use of the generic allocations.

— — — — — — — —


