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APPENDIX D

SUMMARY OF ITU SATELLITE SYSTEM FREQUENCY CO-ORDINATION

1. Introduction

1.1 This appendix provides general information on the method for
determining the need for co-ordination and the procedures to be followed as
prescribed in the International Telecommunication Union (ITU) Radio
Regulations (RR).  Also included is the International Radio Consultative
Committee (CCIR) technical co-ordination method.  This appendix addresses the
procedures for recording of frequency assignments to a station in the space
radiocommunication service.  It is important to note that the technical method
and procedures of the detailed co-ordination process are left to the
discretion of the concerned administrations.  This co-ordination is typically
bilateral.  However, the RR do provide options to have multilateral meetings.

1.2 This information is not intended to serve as a replacement for RR
satellite system co-ordination procedures because all details are not
provided.  Refer to the ITU RR for detailed information.

1.3 Co-ordination of satellite systems is discussed in terms of
satellite networks of a space system that requires co-ordination with other
satellite networks and with terrestrial systems.  A satellite network consists
of one uplink and downlink on a satellite and the co-operating earth
station(s) or in the case of inter-satellite links, the associated satellite
network.  Information on a multi-satellite system is furnished to the
International Frequency Registration Board (IFRB) in separate parts, each
corresponding to a satellite network.

1.4 Details on co-ordination of earth stations with terrestrial fixed
services is not covered here.  Administration (A) is the administration
planning a new satellite network and Administration (B) is the
administration(s) that may have a problem with the new satellite network
because of current or planned satellite network in co-ordination.  The
co-ordination and assignment recording process covers the following procedures
for satellite networks:

a) advance publication;

b) co-ordination of frequency assignments to a geostationary
space station;

 c) co-ordination of frequency assignments to an earth station in
relation to terrestrial situations.  Co-ordination
requirements and use of RR Appendix 28 are not discussed; and

d) notification and recording in the master international
frequency register of frequency assignments.
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2. Advance publication of planned satellite network

2.1 The advance publication procedures provided in RR Article 11 is
aimed to inform all ITU administration of the principle technical
characteristics of a planned satellite system.  This publication provides an
opportunity for other administrations to determine whether or not the new
planned satellite network could cause potential harmful interference into
their own existing or planned satellite networks using the same frequency
band.  If the determination is affirmative, based on the RR Appendix 29
method, detailed co-ordination with all affected satellite networks is
necessary (see ITU RR 1060-1071).

2.2 An Administration (A) which intends to establish a satellite
network sends RR Appendix 4 information to the IFRB between two to six years
before the date of intended operation.

2.3 After review, the IFRB publishes this information in its weekly
circular.  If the information is not complete, the IFRB requests clarification
and additional information.

2.4 Any administration with concern that harmful interference (in
accordance with Appendix 29 method) may be caused to an existing or planned
satellite network should notify Administration (A) and the IFRB within four
months of the weekly circular date.  If no comments are received, it may be
assumed that there are no basic objections.

2.5 Administration (A) receives comments from Administration (B) and
endeavours to resolve difficulties.  Administration (A) should provide any
additional information available if requested by Administration (B).  In case
of difficulties in co-ordination of a satellite network using a geostationary
satellite orbit, the following actions are required:

a) Administration (A) explores all possible means of meeting its
requirements without considering the possibility of adjustment
to satellite networks of Administration (B).  This is required
before discussing the difficulties with Administration (B) or
multilaterally;

b) Administration (B) in conjunction with Administration (A) then
explores all possible means of meeting the requirements of
Administration (A) by considering factors such as orbit
position change, emission change, frequency change and other
technical or operational characteristics; and

c) if there are still unresolved difficulties, the
Administrations (A, B) concerned make every possible effort to
resolve the difficulties by mutually acceptable adjustments
such as satellite location changes or changes to other signal-
in-space characteristics of the system.
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2.6 Assistance of the IFRB can be requested on difficulties by the
administrations involved.  The IFRB may:

a) evaluate the levels of interference;

b) define (with the concerned administration's agreement) the
method and criteria to be used; and

c) make arrangements (with the concerned administrations's
agreement) to facilitate discussions.

2.7 The IFRB publishes the progress of co-ordination in the weekly
circular at intervals not exceeding six months.  If a solution results in
modification of the characteristics of the planned network, modified
information is sent to the IFRB for publication.

2.8 If RR Appendix 3 information has not been provided by
Administration (A) within a period of six years (up to nine years if extension
granted) after date of publication, the information published before is
cancelled by the IFRB after the administration concerned has been informed.

2.9 The co-ordination information of a frequency assignment (RR
Appendix 3) may be sent to the IFRB and any other administration at the same
time as the advance publication notice (RR Appendix 4).

3. Co-ordination of frequency assignments to a space station on a
geostationary satellite

3.1 Co-ordination between two satellite networks is carried out after
the advance publication of information and the reception of the ITU Appendix 3
information.  It is usually conducted on a bilateral basis between two
administrations.  The RR also provide the option to have multilateral
co-ordination meetings.  An international organization is usually represented
by a single administration in official ITU correspondence (e.g. United Kingdom
is the notifying administration for INMARSAT).  However, the staff of the
international organization performs the actual co-ordination negotiations. 
Co-ordination is a process in which both parties assess the potential harmful
interference between the two satellite networks.  If the potential
interference is greater than the acceptable level, both parties shall make all
possible efforts to overcome the difficulties associated with the potential
harmful interference situations, in a mutually acceptable manner for the
operation of their respective satellite networks (see ITU RR 1085A).

3.2 Before Administration (A) notifies to the IFRB or brings into use
any frequency assignment to a geostationary space station, it must effect
co-ordination of the assignment with any other administration whose assignment
might be affected.  This applies to frequency assignments:

a) in the same frequency band and in conformity with the RR
including the Table of Frequency Allocation; and

b) recorded in the IFRB master register or co-ordinated with
these procedures; or
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c) to be taken into account for co-ordination with effect from
the date of receipt by the IFRB with relevant information
listed in RR Appendix 3; or

d) already notified to the IFRB when no co-ordination is required
as described below.

3.3 Co-ordination is not required when:

a) increase in equivalent satellite link noise temperature,
calculated in accordance with RR Appendix 29, does not exceed
6 per cent;

b) interference resulting from a modification to a frequency
assignment does not exceed the value agreed during previous
co-ordination;

c) a new earth station will be notified within the service area
of an existing satellite network and the new earth station
will not cause greater interference than earth stations
currently published by IFRB;

d) it is receiving station and Administration (A) states it
accepts interference resulting from assignments co-ordinated
or recorded in the IFRB master registry; and

e) frequency assignments are between earth stations in the same
direction (e.g. earth-to-space).

3.4 Data required for co-ordination of frequency assignments is
contained in RR Appendix 3.  Administration (A) sends Appendix 3 information
to any other administration concerned and the IFRB.  Any administration not
included in the co-ordination procedure has the right to request involvement
in the co-ordination.

3.5 The IFRB:

a) examines the information with respect to conformity with the
ITU Convention, RR Table of Frequency Allocation and other RR
requirements including interference potential to existing or
planned assignments;

b) examines the information to identify those administrations
whose services might be affected (e.g. using RR Appendix 29)
and inform them of possible problems;

c) publishes the results of their examination in its weekly
circular and informs all administrations of this action; and

d) provides assistance, if requested, in the computation of the
increase in noise temperature; preparation of diagrams showing
co-ordination areas; and other assistance of a technical
nature such as assessment of interference.



AMCP/1-WP/31

Appendix D to the Report on Agenda Item 2 2D-5

3.6 Administration (B), upon receiving the co-ordination data,
examines the matter with regard to interference (based on applicable CCIR
recommendations or other relevant interference criteria) and then notifies
Administration (A) and the IFRB, within four months of the relevant weekly
circular, its agreement/disagreement.  In the case of disagreement, technical
details are sent upon which its disagreement is based.

3.7 Administration (A) notifies the IFRB with the names of
administrations with which an agreement has been reached along with any
changes in the characteristics to its frequency assignment.  If no agreement
is reached, the IFRB is notified of the progress made at least every six
months.  The IFRB publishes this information in its weekly circular.

4. Notification and recording of frequency assignments

4.1 Any frequency assignment for the transmission or reception by an
earth or space station is required to be notified to the IFRB:

a) if the frequency is capable of causing harmful interference to
any service of another administration; or

b) if the frequency is to be used for international
radiocommunications; or

c) international recognition of the use of the frequency is
desired.

4.2 The notice for a frequency assignment for an earth or space
station should be submitted to the IFRB between three months to three years
before the date on which the assignment is to be brought into use.  Notices
are returned if not complete.

4.3 The IFRB examines the notice as described in 3.4 above and
requires co-ordination if required co-ordination has not been accomplished. 
If no problems are uncovered, the assignment is recorded in the master
register.

4.4 If there are problems with the notice, the processing depends on
the exact conditions.  Some of these are described below:

a) if the station will be operated in accordance with RR 342
(non-interference basis to compliant stations), the assignment
is recorded in the master register.  If harmful interference
is caused to the reception of any station that is in
conformity with the RR, it must be immediately eliminated; and

b) if the notice does not include a specific reference to RR 342
and it is in conformity with the Table of Frequency
Allocations but the IFRB finding is unfavourable, the
assignment may be provisionally entered in the master
register.
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4.5 Any frequency assignment recorded in the master register will have
an indication of the IFRB finding including the reasons if it was an
unfavourable finding.

4.6 The date putting the assignment into use in the master register is
important because if harmful interference is actually caused to the space
radiocommunication assignment recorded in the master register as a result of a
favourable IFRB finding then the station with the later date must immediately
eliminate the harmful interference.  Any station recorded in the master
register which is not in conformity with the RR including the Table of
Frequency Allocations and causes harmful interference to a station recorded
that is in conformity must immediately eliminate the harmful interference.

5. CCIR technical co-ordination method

5.1 The ITU RR provide the method for determining the need for
co-ordination and the procedures to be followed for the resolution of
potential harmful interference.  However, the RR have no provisions to guide
the technical aspects of the detailed co-ordination process.  Hence, once in
the co-ordination process, the detailed method and procedure to be followed
are left to the discretion of the parties concerned.

5.2 CCIR Study Group 4 (SG4) for the fixed-satellite service and Study
Group 8 (SG8) for the mobile-satellite service have adopted many study
programmes to foster studies in the area of technical aspects of co-ordination
for geostationary radiocommunications satellite networks.  In response to
these programmes, SGs 4 and 8 developed many reports addressing these topics
(see Reports 453, 470, 1003 from SG4 and Reports AF/8 and 8/560 from SG8).  In
particular, CCIR Report 870 summarizes a technical co-ordination procedure
which has proven to be very effective in the resolution of potential harmful
interference between radiocommunication-satellite networks.  The report
highlights the technical co-ordination procedure into three phases.

5.3 The first phase involves the selection of the approach to be used
for co-ordination.  Because the technical characteristics of the satellite
networks and the potential severity of the interference influence the choice
of the method to be used in the identification of potential interference
cases.  In particular, Report 870 identified three methods which can, in
practice, be used to estimate the potential of interference, namely:

a) the comparison of the total carrier power characteristics of
transmissions with criteria of acceptable received interfering
power, i.e. carrier-to-interference power ratio, C/I);

b) the comparison of the power density characteristics of
transmissions with criteria of acceptable received interfering
power density (e.g. carrier power density-to-interfering power
density ratio, Co/Io); and

c) the comparison of available inter-network isolation (normalize
inter-network coupling loss) with criteria of required
isolation between transmissions.  This method does not involve
the use of transmitted power, power density and noise powers.
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5.4 Basically the first phase of technical co-ordination is to agree
on the method of interference calculation and the associated acceptable
interference criteria.

5.5 Once the calculation method is agree upon, the next step within
the first phase is to perform a detailed technical assessment of all possible
combinations of earth-space transmission links of both networks.  If
unacceptable levels of interference are identified, it is necessary to advance
to the second phase; otherwise the parties concerned can conclude the
co-ordination.

5.6 The second phase involves the investigation of adjustment of
technical and operational parameters and/or relaxation of acceptable
interference criteria which could lead to any potential interference cases
identified in the initial phase.  Although this phase entails detailed
trade-offs of network parameters, it does not expect either network to
consider the acceptance of serious constraints on its current or planned mode
of operations or quality of service.  Again, if there are unresolved potential
interference cases, it is necessary to proceed to the third phase; otherwise
the parties concerned can conclude the co-ordination.

5.7 The third phase, if necessary, is to negotiate modification and
adjustment of network parameters to resolve any remaining potential
interference cases left over from the second phase.  This is the most
difficult phase since such changes may effect the quality and the type of
service and the future growth options of either or both networks.
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