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As a consequence of the new frequency allocations made by the 1992 World Administrative Radio
Conference (WARC-92) convened by the International Telecommunications Union (ITU) in Spain, and
the ongoing demand for new and existing radio services, the Department has undertaken a comprehensive
Spectrum Policy Review covering a wide range of spectrum allocation and utilization issues. This
document forms part of the Review and addresses specific proposals for

0 spectrum allocations above 3 GHz.

Other documents being released for public comment separately address and propose

0 spectrum allocations in the HF band (3-30 MHz);

0 spectrum allocations and spectrum utilization in the range 30-960 MHz;
) spectrum allocations in the 1-3 GHz range;
0 spectrum utilization for certain services above 1 GHz.

Based on the public comments received on these documents, revisions will be made to the Canadian Table
of Frequency Allocations, to the relevant Spectrum Utilization Policies and, eventually to the Standard
Radio System Plans.
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Introduction

Executive Summary

This document reviews the Canadian radio frequency allocations in the
frequency range 3 GHz to 160 GHz, and proposes a number of changes
to the spectrum allocated to radiocommunication services in specific
bands within that frequency range, and to the conditions governing the
use of these bands.

This is the first major review of the Canadian Table of Frequency
Allocations (hereinafter called the Canadian Table) since 1982. That
review had been undertaken to reflect the decisions taken by the
International Telecommunications Union (ITU) during the 1979 General
World Administrative Radio Conference (WARC). This review is
principally undertaken at this time to reflect the decisions taken at
WARC-92 in Torremolinos, Spain. The 1992 Conference reviewed the
utilization of a number of specific frequency bands in Article 8 of the
Radio Regulations, ranging from the band 5900-5950 kHz used for HF
broadcasting to the band 156-158 GHz used for passive systems in the
earth exploration-satellite service. The Conference also decided on
changes to a number of other Articles of the Regulations related to these
modified allocations, such as changes to the technical constraints within
which systems must operate so as to permit sharing among systems
operating in these bands, and changes to the administrative regulations
with which systems must comply in order to be listed in the ITU Master
Frequency Register.

The Canadian Table is generally consistent with Article 8 of the Radio
Regulations, except where it is necessary to reflect a Canadian
reéquirement that is different from that of the ITU as a whole. However,
such deviations must also include the requirement that Canadian systems

~ be coordinated when so required with systems in other countries that

conform to the Radio Regulations.

This document only addresses changes to the Canadian Table in the 3 to
160 GHz frequency range. It is one of a series of documents dealing with
changes to the Canadian Table and associated spectrum utilization policies
in specific bands. Other documents in the series cover the following:

0 spectrum allocations in the HF band (3-30 MHz);

o} spectrum allocations and spectrum utilization in the
" range 30-960 MHz;
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0 spectrum allocations in the 1-3 GHz range;
0 spectfum utilization for certain services above 1 GHz.
Signiﬁcant'allocation The significant allocation issues addressed in this document, in increasing
proposals above order of radio frequency, are:
3 GHz
1. “the use of the 7 GHz band for feeder links to sound broadcasting
satellites;
2. the use of the 11 GHz and 13 GHz bands by the fixed-satellite
service;
3. the use of the 12 GHz and 17 GHz bands for television delivery
by broadcasting satellites, and associated feeder links in the 17
GHz, 18 GHz, and 25 GHz bands;
4. the use of the 16 GHz, 24 GHz and 32 GHz bands by Airport
Surface Detection Equipment (ASDE) in the radionavigation
service;
3. the designation of specific fixed-satellite bands in the 18 GHz and
28 GHz region to accommodate the requirements for feeder links
of non-geostationary (non-GSO) mobile satellites;
" 6. the accommodation of multi-purpose fixed-satellite and mobile-
satellite systems in the bands 20 GHz and 30 GHz;
7. the allocation of spectrum in several bands at 25 GHz and above
for scientific satellite applications; and
8. the accommodation at 30 GHz of satellite beacon transmitters of

1.

satellite systems operating in the bands 20 GHz and 30 GHz.

The actions proposed in respect of each of these eight issues are briefly

outlined in the following sections.

The use of the 7 GHz band for feeder links to sound broadcasting satellites.

The sound broadcasting-satellite service (BSS) may be implemented i

n the

band 1452 - 1492 MHz. Such systems will require fixed-satellite Earth-
to-space feeder links above 3 GHz. There are two regulatory approaches

to meeting this requirement: either simply allow the feeder link to be
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coordinated in any Earth-to-space fixed-satellite band at the time of
implementation, or designate a particular band for the sound BSS
application. It is proposed that the latter approach be. followed and that
the band 7025-7075 GHz be used for that purpose, not wider bandwidth
fixed-satellite bands, because of the inefficiencies that would result.
Canadian Footnote C014A is proposed accordingly to designate the
7025-7075 GHz fixed-satellite service band as the one to be used
primarily for feeder links of sound BSS systems.

2. The use of the 11 GHz and 13 GHz bands by the Fixed-Satellite Service.

Balancing the available amount of uplink and downlink spectrum for
Canadian domestic fixed-satellite systems was an objective of Canadian
delegations to both WARC-ORB-88 and WARC-92. A proposal from
some Administrations (not including Canada) was to open up the 14.5-
14.8 GHz band to general fixed-satellite service (FSS) use. The
compromise agreement reached at WARC-92 allocated the band 13.75-
14.0 GHz to the fixed-satellite service, with regulations specifying how
this service would share the band with the radiolocation service and with
scientific satellite services. One of these regulations imposes a minimum
earth station antenna diameter size of 4.5 meters, thereby indirectly
restricting the number and use of such earth stations.

Given the sensitive nature of the discussions leading to this arrangement
at the Conference, it is proposed that these same modifications in the
13.75-14 GHz band be applicable in Canada. In addition, it is also
proposed that Canada manage the spectrum and orbit resources available
to it for domestic fixed-satellite systems by pairing that 13.75-14 GHz
band with the 11.45-11.7 GHz band. Both bands are immediately below
the 14/12 GHz bands currently used by the ANIK-C and ANIK-E
satellites, and this arrangement will effectively increase that the width of
that band by 50%. Furthermore, this pairing will encourage the use of
larger earth station antennas for 11 GHz downlinks, thereby reducing
potential sharing problems with the fixed service in that band. This
pairing is proposed in Canadian Footnote C020B.

3. The use of the 12 GHz and 17 GHz bands for television delivery by broadcasting
satellites, and associated feeder links in the 17 GHz, 18 GHz, and 25 GHz bands.

Prior to WARC-92, the spectrum allocated to the broadcasting-satellite
service for television delivery in Region 2 consisted of the following: the
band 12.2-12.7 GHz, with its associated feeder links in the band 17.3-
17.8 GHz, and the band 22.5-23.0 GHz, with an associated fixed-satellite
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uplink allocation in the band 27.0-27.5 GHz, that had been unofﬁcia%ly

considered as the feeder link band for 23 GHz BSS systems. There were
a number of problems with these allocations at 23 GHz and 27 GHz. BSS
systems at 23 GHz would experience high rain attenuation, and would be

subject to provisions of Article 14 during coordination. Furthermore,

the

23 GHz band could eventually be used by future fixed systems if not|for

satellite broadcasting. Moreover, there were competing interests in the

use of the 27 GHz band for inter-satellite links between scientific
satellites, a use not compatible with possible BSS feeder links.

Canada proposed to WARC-92 that the band 17.3-17.8 GHz (instead|of

22.5-23.0 GHz) be allocated to broadcasting-satellite systems delivering
high-definition television (HDTV), and that the associated feeder links be
accommodated in a new band at 22 GHz. Canada’s 17 GHz proposal| was

accepted for Region 2 only. Regions 1 and 3, led by the European
Community, chose instead to allocate BSS in the 22 GHz band. New
feeder link allocations were agreed in the bands 17.8-18.4 GHz and
24.75-25.25 GHz. Thus, the Canadian objectives of lowering the BSS
allocation to 17 GHz so as to reduce BSS system costs, of making th

22

GHz and 23 GHz bands more attractive to fixed use, and of providinrg
1

spectrum for feeder links outside the FSS 27.5-30 GHz band, were a
met.

This sharing arrangement between downlink BSS systems at 17 GHz and

feeder uplinks to 12 GHz BSS systems can lead to problems; while
interference between transmitting and receiving spacecraft is easily
avoided by maintaining slight orbital separations between them,
interference from a transmitting feeder-link earth station

and individual HDTV receivers renders the same band unusable

simultaneously by both services in the same local area. This may not be a

problem in Canada for many years, however, because of the large

amount of BSS spectrum and orbit resources available to Canada through

the 1983 BSS Plan at 12 GHz; this is due to the inherent flexibility of

that plan, which allows the delivery of HDTV as well as current
television signals at 12 GHz, and because of the spectrum utilization
efficiencies achievable with new digital television systems such as the
developed by the Moving Pictures Experts Group (MPEG).

To permit the development of BSS systems at 12 GHz and, presumab
later, at 17 GHz and, at the same time, make available as much spect
as possible for use by other services, it is proposed that initial Canadi
12 GHz BSS systems use the 17.3-17.8 GHz band for their feeder lin
as indicated in Appendix 30A of the Radio Regulations (1990). When
Canadian BSS requirements expand to the point where there is also a
need for the 17 GHz band, future feeder links for 12 GHz BSS syster
could be implemented in the band 17.9-18.4 GHz, keeping in mind th
desirability of allowing feeder links already established in the band 17

one
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17.8 GHz to operate over their accounting amortization life-time. This
evolutionary shift from 17.3-17.8 GHz to 17.9-18.4 GHz for 12 GHz
BSS feeder links is proposed in new Canadian Footnote C020A,
without the need to specify dates of conversion at this time.

The prospect of sharing among the broadcasting-satellite service and the
fixed and fixed-satellite (downlink) services in the band 17.7-17.8 GHz is
not without raising some concern. WARC-92 placed some limitations on
the use of this band after year 2007 by the Fixed-Satellite Service through
Footnote 869A, but did not restrict its use by the Fixed Service in any
way, although it was realized that in a given local area the operation of
Fixed networks would result in harmful interference to broadcasting-
satellite receivers.

To resolve sharing concerns between Canada and the United States in this
band, a bilateral arrangement was agreed to during WARC-92 which
would limit the power-flux-density of broadcasting satellites, as well as
that generated across the Canada/US border by fixed systems. Consistent
with these concerns, decisions, and arrangements, it is proposed that
Canadian Footnote C020E be adopted; it is the same as ITU footnote
869A, but with the addition of the Fixed Service with the same status as
the Fixed-Satellite Service. The other proposed addition is Footnote
C020F, which would limit the power-flux-density of broadcasting
satellites to the levels prescribed in Article 28 of the Radio Regulations
for fixed-satellite systems in this band, consistent with the agreements
reached with the USA.

" It is proposed that the decisions of WARC-92 regarding the bands

17.3-18.4 GHz, 22.5-23 GHz, 24.75-25.25 GHz and 27.0-27.5 GHz be
reflected in the Canadian Table, but be subject to Footnotes C020A,
CO20E, and C020F.

4. The use of the 16 GHz, 24 GHz and 32 GHz bands by Airport Surface Detection
Equipment in the Radionavigation Service.

Airport Surface Detection Equipment (ASDE) is a radiocommunication
application within the radionavigation service. ASDE systems are used to
control aircraft traffic on the ground and in the air space in the vicinity of
major airports. Wide-bandwidth radars with extremely short pulse lengths
are required to provide air traffic controllers with information on the
position and size of aircraft to within a few meters. Furthermore, ASDE
systems are used in part to prevent collisions between large aircraft, and
must therefore be treated as a safety-of-life service in the context of
Article 9 of the Radio Regulations.
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The designation of specific fixed-satellite bands in the 18 GHz and 28 GHz region to
accommodate the requirements for feeder links of non-GSO mobile satellites.

Prior to WARC-92, the radionavigation service was allocated exclusive
use of 1,000 MHz of spectrum at 25 GHz and 1,600 MHz of shared
spectrum at 32 GHz, frequencies that were appropriate for ASDE
applications. At the Conference, the width of this radionavigation band at
25 GHz was reduced to 400 MHz (24.25-24.65 GHz), and the space
research service (deep space) was added to the band 31.8-32.3 GHz,
subject to Footnote 893 that recalls the safety aspects of the
radionavigation service.

In view of the reduction of spectrum suffered at WARC-92 by the
radionavigation services at 24 GHz and 32 GHz, an alternative at 16
GHz, specifically the 15.7-16.6 GHz radiolocation band, is being
considered for ASDE. USA domestic footnote G59 permits ADSE
equipment on a co-equal basis with radiolocation systems in the band
15.7-16.2 GHz. It is proposed that a new Canadian footnote C020D
be added to the Canadian Table with the same objective of allocating
that band to ASDE systems on a co-primary basis, as well as reﬂectlpg ,
the WARC-92 decisions for the 24,25-25.25 GHz and 31.8-32.3 GHz

bands.

WARC-92 decided on a number of new allocations to the Mobile-satellite
service (MSS) in the 1 to 3 GHz region of the spectrum. Some of these
allocations may be used by low Earth orbit (LEO) mobile satellite
systems. Given that spectrum is at a premium in the 1 to 3 GHz range,
operators of these systems are likely to implement their feeder links fo
gateway stations in fixed-satellite bands. Some LEO MSS systems a
contemplating the 20 and 30 GHz fixed-satellite bands for this purpole

However, spectrum sharing between a (GSO) fixed-satellite system and
the feeder links of a LEO MSS system can create problems because, |at
some point in the path of the LEO satellite, the LEO satellite, the GSO
satellite, and the earth station of one of these systems will be in a strfught
line. For a short period of time there will be harmful interference into
one system or the other. Which system is interfered with will depend on
the characteristics of the two systems and whether transmission is
upwards or downwards; but it virtually impossible to avoid harmful
interference at all times into both networks.

For theése reasons it is proposed, in Footnote C020G, that a 100 MHz
wide band, in both Fixed Service bands at 18 and 28 GHz, be
designated for use for LEO MSS feeder links. The particular bands
proposed are 18.82-18.92 GHz for downlinks and 28.62-28.92 GHz for
uplinks, chosen for ease of coordination with terrestrial fixed networks.
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6. The accommodation of multi-purpose fixed-satellite and mobile-satellite systems in the
bands 20 GHz and 30 GHz.

A new generation of communication satellites operating in the 30 and 20
GHz bands are being developed in Canada at the DOC Communications
Research Centre (CRC), and in the United States by National Aeronautics
and Space Administration (NASA) and a number of commercial interests.
These satellites will have extensive on-board processing capabilities for
re-modulation, multiplexing and switching, and will cater to a wide
variety of communications requirements, ranging from stations of the
VSAT category to personal-access satellite terminals. It was proposed by
Canada, Mexico and the United States that the bands 19.7-20.2 GHz and
29.5-30 GHz be allocated to a new satellite service to accommodate these
innovations. After lengthy discussion, it was decided instead to raise the
status of the mobile-satellite service to co-primary in these bands in
Region 2, but only in 100 MHz wide bands in Regions 1 and 3, and to
impose by footnote a number of constraints on the use of these bands by
the mobile-satellite service.

This type of system continues to be developed in Canada, but within the
constraints imposed by WARC-92. Moreover, the decisions taken at
WARC-92 reflect a negotiated compromise among differing interests and
Canadian systems operating in these bands will be subject to ITU
coordination procedures. It is, therefore, proposed that the decisions of
the Conference for Region 2 be incorporated into the Canadian Table
without change.

7. The allocation of spectrum in several bands at 25 GHz and above for scientific satellite

applications.

A relatively large number of additional allocations were decided on at the
Conference for the space research service, the Earth exploration-satellite
service, and the inter-satellite service, services of great interest to space
agencies around the World, including the Canadian Space Agency. These
include the addition of the inter-satellite service at 25 GHz, of the space
research service at 32 GHz, 34 GHz, 37 GHz, 40 GHz and 75 GHz, and
of the Earth exploration-satellite service at 39 GHz and 156 GHz.

The most significant of these, in terms of sharing with other services
which may be used in Canada, are the inter-satellite service in the band
25.25-27.5 GHz, the space research (deep space) (space-to-Earth) service
in the band 31.8-32.3 GHz, and the space research (space-to-Earth)
service in the band 37-38 GHz. The new space services in the 25 GHz
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and 37 GHz bands are subject to power-flux-density limits that make
sharing with the fixed service feasible. Sharing with the radionavigation
service in the 32 GHz band is also acceptable, because the
radionavigation service is recognized as a safety service (see discussion
above on allocations for ASDE systems), and so has certain priorities in
the event that coordination of a radionavigation system becomes
necessary. Use of the band 27-27.5 GHz by the fixed-satellite service is
less attractive than before because of the addition of the inter-satellite
service and the additional sharing constraints; however, this is not a
major concern because other fixed-satellite bands were allocated for
broadcasting-satellite feeder links (see discussions above on allocations to
broadcasting satellites and their feeder links).

In summary, new allocations to scientific satellite services are available
for Canadian and other space agencies, and their use will not place
restrictions upon other allocations that might be used in Canada. It is
proposed that these new allocations be added to the Canadian Table.

8. The accommodation at 30 GHz of satellite beacon transmitters of satellite systems
operating in the bands 20 GHz and 30 GHz.

It is expected that in the coming decade fixed-satellite systems and mlthi-
purpose satellite systems will be implemented in the 30 GHz and 20 GHz
bands. One of the problems encountered in using these bands is the hjgh
attenuation of signals under heavy rain conditions. One way to overcome
this problem, at least partially, at 30 GHz is to use uplink power control,
ie. by transmitting a stronger signal from an Earth station during a rain
storm, so as to receive the same signal strength at the satellite in all
weather conditions. To optimize the design of such a system, it is best to
measure the Earth station-to-satellite path conditions in real time at the
frequency being used, ie. at 30 GHz in this case.

The Conference approved footnotes in the band 27.5-30 GHz that permit
the operation of beacons in the satellite, thus permitting the conduct of
these measurements from the ground. A limitation to the power levelé of
these beacons has also been imposed to protect fixed systems and othér
fixed-satellite systems in the band. It is proposed that these footnottls be
included in the Canadian Table. :
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Summary

Specific proposals for changes to the Canadian Table of Frequency
Allocations, in the context-of the above eight topics and other decisions
taken at WARC-92, can be found in the main document. These proposals
are presented on a band-by-band basis, showing the existing Canadian
and ITU allocations as well as the proposed changes. Relevant issues of
a general nature are briefly discussed in Annex A. Background
information relating to each radiocommunications service, that was
considered in developing these proposals, can be found in Annex B.

The public is invited to submit written comments on these proposals,
questions and observations in this document, to the Director-General,
Telecommunications Policy Branch, 300 Slater Street, Ottawa, Ontario,
K1A 0C8, by 1 October, 1993, Canada Gazette Notice DGTP-004-93
should be referenced in all replies. The Department will study all public
comments and take them into consideration in the revision of the Table
which is planned to be released early in 1994,
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Glossary

This glossary defines (and as necessary describes) terms used in the document and its annexes. These

terms are:

AMSC

AMSS

Article

ASDE

ATV

BSS

Big LEO
Canadian Table
CAN\#¥\ ¥
CCIR

C-band
CEPT
CRC
CRTC
Conference
dBW
dB(W/m?)
deep space
EHF

EIRP
e.i.r.p.
ESA

FM

FS

FSS

GSO

HDTV
EO

HF
IFRB
ISDN
ITU
IVHS

American Mobile Satellite Consortium

Aeronautical Mobile-Satellite Service

a portion of the Radio Regulations of the ITU

Airport Surface Detection Equipment

advanced television

Broadcasting-Satellite Service

a satellite system using a LEO orbit and spectrum in the 1 to 3 GHz range
the Canadian Table of Frequency Allocations

a Canadian proposal number to a WARC, eg. WARC-92

International Radio Consultative Committee, replaced by the
Radiocommunications Bureau or Sector of the ITU

fixed-satellite bands between 3.4 GHz and 7.075 GHz

European Post and Telecommunication Commission

Communications Research Centre

Canadian Radio telecommunications and Television Commission

the 1992 WARC in Torremolinos, Spain

logarithm of a power level compared to 1 watt

logarithmic measure of power flux-density in watts per square meter
space more than 2 x 10° kilometres from the earth, ie. beyond the Moon
Extra High Frequency range, 3 x 10" to 3 x 10" hertz

effective isotropic radiated power

alternate representation, effective isotropic radiated power

European Space Agency

Frequency Modulation or Frequency Modulated

Fixed Service

Fixed-Satellite Service

the Geostationary Satellite Orbit, including inclined orbits that are close to the
geostationary orbit, in which a satellite is seen from the ground as being
stationary

High Definition Television
Highly Elliptical Orbit, with a minimum altitude similar to a LEO and a
maximum altitude possibly greater than a GSO

the High Frequency band, from 3 x 10° to 3 x 107 hertz
International Frequency Registration Board

Integrated Services Digital Network

International Telecommunication Union

Intelligent Vehicle Highway System
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Ku-band fixed-satellite or broadcasting-satellite frequency bands between 10.7 GHz and
14.8 GHz ,

Ka-band the fixed-satellite 30/20 GHz

LAN Local Area Network

LEO Low Earth Orbit non-geostationary usually circular orbit of about 1000 Km
altitude

LMSS Land Mobile-Satellite Service

Little LEO a satellite system using LEO orbits and frequencies below 1 GHz

MEO Mid Earth Orbit non-geostationary, usually circular, with an altitude of about
10,000 Km

MMSS Maritime Mobile-Satellite Service

MPEG moving picture experts group, or a digital television coding scheme develtLped
by that group

MSAT The Canadian Mobile-Satellite system

MSS Mobile-Satellite Service

NASA the National Aeronautics and Space Administration of the USA

NASDA the National Space Development Agency of Japan

non-GSO any satellite orbit which is not geostationary or close to geostationary (see
definition of GSO)

NTSC National Television Standards Committee, or the current North American
television signal format of that committee

PCS Personal Communications System

PSK Phase-Shift Keying or Phase-Shift Keyed

PSTN public switched telephone network

RARC a Regional Administrative Radio Conference

RR Radio Regulation (of the ITU)

Region 1 an ITU-defined region of the world, in this case Europe, Africa, all of Russia,
and parts of the Middle East

Region 2 an ITU-defined region of the world, in this case North and South America

Region 3 an ITU-defined region of the world, in this case Asia and Australia but not
including Russia ' '

RF Radio Frequency

RR Radio Regulation(s)

SHF Super-High Frequency band, 3 x 10° to 3 x 10' hertz

Sp Spectrum Utilization Policy

TDRSS Tracking and Data Relay Satellite System of NASA -

TVRO Television Receive-Only satellite earth terminal

VHF Very High Frequency band, 3 x 107 to 3 x 10® hertz

VSAT very small aperature (satellite earth) terminal

UHF Ultra High Frequency band, 3 x 10 to 3 x 10’ hertz

W/m? watt per square metre

B . .
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WARC World Administrative Radio Conference

WARC-MOB a specialized WARC in 1987 to consider mobile and mobile-satellite services

WARC-ORB a specialized two-session WARC in 1985 and 1988 to consider the planning of
space services

6/4 GHz ~ the fixed-satellite frequency bands 5.925-6.425 GHz uplink and 3.7-4.2 GHz
downlink

13/11 GHz the fixed-satellite frequency bands 13.75-14 GHz and/or 12.75-13.25 GHz
uplink and 10.7-11.7 GHz downlink

14/11 GHz the fixed-satellite frequency bands 14.0-14.5 GHz uplink and the bands
10.7-11.7 GHz downlink

30/20 GHz the satellite frequency bands 27.5-30 GHz uplink and 17.7-20.2 GHz

downlink




Above 3 GHz Allocation

page xvi



Proposed Spectrum Allocations
Above 3 GHz

page 1

Introduction

This document presents the results of a spectrum review undertaken by
the Department of Communications, and proposes a number of changes
to the Canadian Table of Frequency Allocations (hereinafter referred to
as the Canadian Table) for the frequency bands above 3 GHz. The main
event leading to this review was the 1992 World Administrative Radio
Conference (WARC-92) convened by the International
Telecommunications Union (ITU) in Torremolinos, Spain, from 3
February to 4 March, 1992. The decisions taken at that Conference were
related to the spectrum allocations to the various radiocommunications
services contained principally in Article 8 of the ITU Radio Regulations,
and to related spectrum utilization matters in other Articles. This
document proposes certain changes to the Canadian Table as a result of
the changes made by WARC-92 to the ITU Article 8 Table of frequency
allocations. Related consequential changes are also proposed in this
document in bands that were not specifically considered by the |
Conference. |

The last major review of the Canadian Table above 3 GHz was done
following the General WARC-79; the revised Canadian Table was issued
by the Department in January 1982. Smaller changes to the Canadian
Table were made in 1986 to reflect ITU allocation decisions taken at
WARC-MOB-83 and at WARC-ORB-85, and in March 1991 following
WARC-MOB-87 and WARC-ORB-88.

Proposals for changes to the Canadian Table are presented here on a
band-by-band basis, ie. all proposed changes to the Canadian Table
affecting a given band are made in one place. General background
information and the issues relating to these proposed changes are
discussed in Annex A to this document, and the discussion of the
requirements of specific services, particularly from a Canadian
perspective, can be found in Annex B. Further detailed information on
spectrum/orbit resources available to the fixed-satellite service (ESS) in
Canada is given in Annex C, and similar considerations relating to the
broadcasting-satellite service (BSS) are covered in Annex D. Annex E is
the Gazette Notice associated with these proposals.

To assist the reader, specific references to the relevant background
material contained in the annexes are made as appropriate throughout this
document.
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Presentation
Format

Finally, as specified in the associated Gazette Notice (Annex E),

comments are invited from all interested parties concerning the particnlar

proposals contained in this document. Comments should be sent to the:

Director General
Telecommunications Policy Branch
Department of Communications
300 Slater Street

Ottawa, Ontario

K1A 0C8

by 1 October, 1993.

The Department will review in detail all comments received and take
them into account in the final revision of the Canadian Table of

Frequency Allocations. The revised Table is expected to be released e
in 1994. Copies of the submissions received will be made available f
public inspection at the Department of Communications’ Library, Ro
1420, 300 Slater Street, Ottawa, and at all of the Department’s Regio
Offices.

Proposed changes to the Canadian Table are presented in this docume
on a band-by-band basis in order of increasing frequency, in separate
sections. In many cases, changes proposed for one band are related to
those proposed for another; these inter-relationships are discussed in t
text accompanying these proposals.

arly

o
nal

Each section proposes a change to the Canadian Table in a specific band

and includes, in the following order:

0 a description of the Region 2 and Canadian allocations in effe
before WARC-92;

0 a description of the decisions of the WARC relating to the band;

<y
L

0 a brief discussion of the factors involved in a possible change|to
the Canadian table, with references to the various annexes as
appropriate;

o the proposed change in the Canadian Table; and

0 information about any accompanying Spectrum Utilization Policy,

if one is current or is being proposed.

Tables in each section show the existing (pre-WARC) allocations and
post-WARC allocations. Each of these in turn indicate, for the band i

the
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question, the Region 2 and the Canadian allocations. These four attrlbutes
are identified by use of the following editorial presentations:

0 table entries or footnotes in the relevant Region 2 table but not in
the Canadian table are included and struck out; this applies to
both the current and proposed table entries;

0 table entries or footnotes in the relevant Canadian table but not in
the ITU Region 2 table are included and underlined;

0 new Canadian footnotes have the notation "CnmnL", the
normal notation "Cnnn" for a Canadian footnote, followed by a
letter A, B, etc., as is done in the ITU for new footnotes;

0 table entries or footnotes in the WARC-92 Final Acts but not in
the pre-WARC table are typed in bold; and

0 table entries or footnotes that were in the pre-WARC ITU table
but are not in the WARC Final Acts are simply omitted from
the post-WARC or "proposed" table. Their omission is evident
by their inclusion in the pre-WARC but not the post-WARC
Region 2 ITU table. Where such an entry or footnote is proposed
to be retained in the Canadian Table, it is included and
underlined as specified in the second and third indents above.

3 Proposals for the Canadian Table

3.1 . 5925-7075 MHz

Existing Canadian The band 5925-7075 MHz is currently allocated on a co-primr;try basis to
Allocations the fixed and the fixed-satellite service (Earth-to-space), as indicated
below:

5925-7075 MHz
FIXED
FIXED-SATELLITE (Earth-to-space) 792A
MOBILE

791 809

The standard frequency and time signal-satellite service may be
authorized in the band 6425-6429 MHz, subject to Article 14, according
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discussed, and the band 7025-7075 MHz is suggested through a proce

to Footnote 791. Footnote 792A notes that in the band
6725-7025 MHz the fixed-satellite service is subject to the
allotment plan in Appendix 30B of the Radio Regulations. Footnote 8

09

notes that passive sensor measurements are carried out over the oceaps,

but the footnote does not give such use of the band any status. The
mobile service is allocated on a primary basis in the ITU Table, but j
not allocated in the Canadian Table, in part because in Canada
transportable stations-are licensed in the fixed rather than the mobile
service.

S

WARC-92 did not consider the band 5925-7075 MHz, other than through

an initial consideration of Canadian Proposal CAN/23/85, a proposal
designate the band 7025-7075 MHz for use within the fixed-satellite

to

service for feeder links to BSS (sound) systems in the 1.4 GHz frequency

range. The WARC allocated the band 1452-1492 MHz to the
broadcasting-satellite service, subject to Footnote 722A and to Resoly
528 (COM 4/W), but did not have time to consider subsequently the
question of feeder links to sound broadcasting-satellite systems in that

tion

band. Thus the Canadian proposal CAN/23/85 was neither accepted nor

rejected.

In Section 7.2 of Annex B, the reasons for designating a specific fixed-

satellite (earth-to-space) band for BSS (sound) feeder links were

of eliminating almost all other bands allocated to the FSS (earth-to-

space). In summary, the reasons for designating a specific band for BSS

(sound) feeder-link use are to allow designers of BSS (sound) systems
use a frequency band in which spectrum/orbit resources are available,

to prevent the inefficient use of much wider bandwidth FSS bands. The

reason for designating the 7025-7075 MHz band in particular is that,

because of decisions taken at WARC-ORB in 1985 and in 1988, it is not

as useful for other FSS uses as other bands allocated to the FSS (spac
to-earth) below 30 GHz.

For the above reasons it is proposed that the fixed-satellite service (ea
to-space) be designated as the band to be used for BSS (sound) feeder
links, by adding footnote CO14A to the band 5925-7075 MHz, as
follows:

rth-
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5925-7075 MHz
FIXED .
FIXED-SATELLITE (Earth-to-space) 792A CO014A
MOBH-LE
791 809

3.2 .. 10.7-11.7 GHz

Existing Canadian
Allocations

WARC-92 Activity

CO014A The fixed-satellite service (Earth-to-space) in the band 7025-7075
GHz shall be used by Canadian satellite networks exclusively for
feeder links to broadcasting-satellite (sound) systems operating in
the frequency band 1452-1492 MHz. Feeder links of such
broadcasting-satellite systems shall use this band to the extent
possible before a different fixed-satellite (Earth-to-space) band is
so used.

The band 10.7-11.7 GHz is allocated in Canada on a co-primary basis to
the fixed and fixed-satellite (space-to-Earth) services. The band is also
allocated on a secondary basis to the mobile, except aeronautical mobile,
service in the ITU Table, but this allocation is not included in the
Canadian Table. Footnote 792A recalls that the fixed-satellite service in
the sub-bands 10.7-10.95 GHz and 11.2-11.45 GHz is planned in
accordance with Appendix 30B of the Radio Regulations (see Annex C).
Canadian footnote C016 provides protection to passive services in the
adjacent band 10.6-10.7 GHz.

10.7-11.7 GHz
FIXED
FIXED-SATELLITE (space-to-Earth) 792A

Mebile-except-aeronautical-mebile
CO016

792A (Orb-88) The use of the bands 4500-4800 MHz, 6725-7025 MHz,
10.7-10.95 GHz, 11.2-11.45 GHz, and 12.75-13.25 GHz by the
fixed-satellite service shall be in accordance with the provisions
of Appendix 30B.

C016 Users are urged, in their planning of operations in the band 10.7-
10.95 GHz for the fixed-satellite service, to give all practicable
protection to the passive operations in the adjacent band 10.6-
10.7 GHz.

The Conference did not consider this band specifically. However, the
Conference allocated 250 MHz of new fixed-satellite spectrum in the
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. to the band 11.45-11.7 GHz to pair the use of this band to that of the

Earth-to-space direction on a shared primary basis in the 13.75-14.0 GHz

band, subject to new footnotes 855A and 855B. The 11.45-11.7 GHz

band is a possible downlink pair to that band in the implementation of

Canadian domestic fixed-satellite networks.

The uses and constraints of the new fixed-satellite band 13.75-14 GHz is
discussed below in Section 3.3 above. The 11.45-11.7 GHz band is seen
as a logical downward extension of the current 11.7-12.2 GHz band for
domestic FSS networks, just as the band 13.75-14.0 GHz is a downward

extension of the 14.0-14.5 GHz band. Both the uplink band 13.75-14
GHz and the corresponding 11.45-11.7 GHz band share the spectrum|
with other services and, thus, networks with fewer and larger Earth

stations are more appropriate in these bands. To ensure good utilization

of the spectrum and orbit resources available, as discussed in Section
of Annex A, a footnote specifying that this pairing be followed is

proposed. It is assumed that with such a footnote in effect, the 14/12
GHz band for a future Canadian 14/12 GHz FSS network might be as
much as 750 MHz in width, with traffic requiring fewer larger Earth
stations being accommodated in the lower 250 MHz of that 750 MHz
band.

Based on the above, it is proposed that a new footnote C020B be add

band 13.75-14.0 GHz for Canadian domestic FSS networks. As a
consequential change, footnote CO16 would no longer apply to the 11

o

3.0

d

45-

11.7 GHz band, a 750 MHz portion of the 11.6-11.7 GHz passive band,
nor would footnote 792A that recalls the bands to be used in accordance

with Appendix 30B; thus, both should be deleted from the band.

10.7-11.45 GHz
FIXED

Mebile-except-aeronautical-mobile

C016

" FIXED-SATELLITE (space-to-Earth) 792A

11.45-11.7 GHz
FIXED
FIXED-SATELLITE
(space-to-Earth) 792A C020B
Mobil ‘calmobil

col6

CO020B In the use of the fixed-satellite service by networks used for
domestic fixed-satellite applications, the band 13.75-14.0 GH
the Earth-to-space direction shall be used in conjunction with
band 11.45-11.7 GHz in the space-to-Earth direction.

7 in
the
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33 ..

12.2-12.7 GHz

Existing Canadian
Allocations

The band 12.2-12.7 GHz is currently allocated on a co-primary basis to
the fixed, broadcasting, and broadcasting-satellite services, with the
addition of footnotes 839 constraining the use of the fixed-satellite and
broadcasting services, 844 protecting broadcasting-satellite assignments
from interference from terrestrial networks, and 846 providing satellite
systems in the band with the flexibility to accommodate both fixed-
satellite and broadcasting-satellite traffic. The use of the band by the
broadcasting-satellite service is specified by the Plan of Appendix 30.

12.2-12.7 GHz
FIXED
BROADCASTING
BROADCASTING-
SATELLITE 839 846 C020
844
839  (Orb-88) The use of the bands 11.7-12.2 GHz by the fixed-

844

846

satellite service in Region 2 and 12.2-12.7 GHz by the
broadcasting-satellite service in Region 2 is limited to national
and sub-regional systems. The use of the band 11.7-12.2 GHz by
the fixed-satellite service in Region 2 is subject to previous
agreement by administrations concerned and those having
services, operating or planned to operate in accordance with the
Table, which may be affected (see Articles 11, 13, and 14). For
use of the band 12.2-12.7 GHz by the broadcastmg—satelhte
service in Region 2, see Article 15.

(Orb-85) In Region 2, in the band 12.2-12.7 GHz, existing and
future terrestrial radiocommunication services shall not cause
harmful interference to the space services operating in conformity
with the Broadcasting-Satellite Plan for Region 2 contained in
Appendix 30 (Orb-85).

(Orb-85) In Region 2, in the band 12.2-12.7 GHz , assignments
to stations in the broadcasting-satellite service in the Plan for
Region 2 contained in Appendix 30 (Orb-85) may also be used
for transmissions in the fixed-satellite service (space-to-Earth),
provided that such transmissions do not cause more interference
or require more protection from interference than the
broadcasting-satellite service transmissions operating in
conformity with the Region 2 Plan. With respect to the space
services, this band shall be used principally for the broadcasting-
satellite service.
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- C020 In Region 2, in the band 12.2-12.7 GHz, assignments to stations
in the broadcasting-satellite service made available in the plan to

be established by the 1983 regional administrative radio

conference for Region 2 may also be used for transmissions 1n the

fixed-satellite service (space-to- Earth), provided that such
transmissions do not cause more interference or require more

protection from interference than the broadcasting-satellite segrvice
p

transmissions operating in accordance with the plan. With re

ect

to the space services, this band shall be used principally for the

broadcasting-satellite service. The lower limit of this band sh

11

be modified in accordance with the decisions of that conference

for Region 2 (see No. 841).

In combination, these allocations and Appendix 30 give the broadcasting-

satellite service a higher status than the so-called co-primary terrestrial

services in the band, they allow Canada to use six orbital positions in
Plan of Appendix 30 (see Annex D), and they provide considerable
flexibility in how these orbital assignments are used.

The question how to accommodate HDTV BSS requirements was

the

discussed in detail, but the only direct connection with the 12 GHz BSS

allocation at the Conference was the US proposal for a footnote in this

band making the band available for HDTV application. The proposal jwas

not adopted by the WARC. In Canada’s view, that proposal was not

necessary, given the flexibility of the Appendix 30 Plan (see Annex D).

A related activity was the allocation of spectrum to the broadcasting-

satellite service in the 17.3-17.8 GHz band, co-primary with the feeder

link allocation and Plan of Appendix 30A, and the additional allocatio
BSS feederlink spectrum in the bands 18.1-18.4 GHz (augmenting the
allocation in the band 17.3-18.1 GHz) and 24.75-25.25 GHz. The
question of how these feederlink bands might be used is discussed in
Section 7.1 of Annex B.

It is proposed that the Canadian Table be unchanged from that existing

before the WARC, except for :

0 the deletion of footnote C020, having become no longer neces

since it is almost identical to the ITU footnote 846, which also

includes WARC-ORB-85 modifications not included in C020;

0 the addition of footnote CO20A to ensure that the provision of
feeder links to the broadcasting-satellite service is done in a

n of

sary

and

manner that does not constrain the use of the radio spectrum for

other services any more than is necessary to provide a cost-
effective BSS system and associated feeder links.
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3.4 .. 13.75-14 GHz

Existing Canadian
Allocations

12.2-12.7 GHz
FIXED
MOBILE —
BROADCASTING
BROADCASTING-
SATELLITE 839 846 €020 C020A
844

The proposed new footnote CO20A is as follows:

CO020A Feeder links to broadcasting-satellite systems operating in the
band 12.2-12.7 GHz shall be accommodated in the band 17.3-
17.8 GHz in accordance with Appendix 30A of the ITU Radio
Regulations, unless it is necessary to use another band because of
the operation or planned operation of a broadcasting-satellite
system in the 17 GHz band, taking into account the need to use
feeder-link equipment over its accounting amortized lifetime. In
that situation, operators are urged to consider use of the band
17.9-18.4 GHz for the provision of feeder links to broadcasting-
satellite systems operating in the 12.2-12.7 GHz band, and use of
the band 24.75-25.25 GHz for the provision of feeder links to
broadcasting-satellite systems operating in the band 17.3-17.8
GHz.

It is also proposed that Footnote C020A be applicable in the bands 17.3-
17.7 GHz, 17.7-17.8 GHz, 17.8-18.1 GHz, 18.1-18.4 GHz, and 24.75-
25.25 GHz.

Currently, the band 13.4-14 GHz is allocated to the radiolocation service
on a primary basis, and the Standard Frequency and Time Signal-Satellite
(Earth-to-space) and Space Research services on a secondary basis, with
radiolocation devices also being allowed on spacecraft on a secondary
basis in accordance with footnote 713 for earth exploration-satellite and
space research applications. Other footnotes 853, 854, and 855 allocate
additional bands in other administrations but do not affect Canadian use
of the band.

e
——

13.4-14.0 GHz

|

RADIOLOCATION

Standard Frequency and Time Signal-Satellite
(Earth-to-space)

Space Research

713 853 854 855
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713 ° 1In the bands 1215-1300 MHz, 3100-3300 MHz, 5250-5350 MHz,
8550-8650 MHz, 9500-9800 MHz, and 13.4-14.0 GHz,
radiolocation stations installed on spacecraft may also be
employed for the earth exploration-satellite and space researc
services on a secondary basis.

=3

As discussed in Section 2.0 of Annex B, the WARC allocated the band
13.75-14.0 GHz (the upper 250 MHz of the band 13.4-14 GHz) to the
fixed-satellite service (Earth-to-space) on a primary basis. This allocation
was agreed to as an alternative to a proposal made by several
administrations to open the band 14.5-14.8 GHz to generic FSS use
rather than restricting the use of that allocation to BSS feeder links

through footnote 863.

Inter-service sharing arrangements in the 13.75-14 GHz band were agreed
to at the Conference. New ITU footnote 855A specifies the sharing
constraints between the co-primary radiolocation and FSS-(Earth-to-space)
services, and new footnote 855B specifies the sharing between the FSS
and the earth exp]oration~sate}1ite and space research services, as follows:

855A In the band 13.75-14 GHz, the e.i.r.p. of any emission from/ an

earth station in the fixed-satellite service shall be at least 68
dBW, and should not exceed 85 dBW, with a minimum antenna
diameter of 4.5 meters. In addition the e.i.r.p., averaged over
one second, radiated by a station in the radiolocation and
radionavigation services towards the geostationary orbit shall not
exceed 59 dBW. These values shall apply subject to review by
the CCIR and until they are changed by a future competent world
administrative radio conference (see Resolution 112, WARC:-92).

where Resolution 112 is a new ITU resolution of WARC-92 entitled
"Allocation of Frequencies to the Fixed-Satellite Service in the Band
13.75-14 GHz"; and

855B In the band 13.75-14 GHz geostationary space stations in the
space research service, for which information for advance
publication has been received by the IFRB prior to 31 January
1992, shall operate with an equal basis with stations in the fixed-
satellite service ; after that date new geostationary space stations
in the space research service will operate on a secondary basis.
Until 1 January 2000, stations in the fixed-satellite service shall
not cause harmful interference to non-geostationary stations in the
space research and earth exploration-satellite services; after that
date these non-geostationary space stations will operate on a
secondary basis in relation to the fixed-satellite service.

As discussed in Section 2.0 of Annex B, there is a fixed-satellite
requirement for use of this band for both domestic and international
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commercial FSS networks. There is also a continuing requirement for
radiolocation use of the band by government systems.

The technical parameters of 855A are being studied by Study

Group 4 of the CCIR, as requested in Resolution 112. However, as
discussed in Section 3 of Annex A, FSS networks need to be coordinated
in detail with networks of other administrations and, therefore, must be
designed in accordance with the parameters agreed to by WARC-92 or by
a future WRC, because they specify the conditions of sharing between
systems of different administrations.

Another factor is the use of the band for domestic fixed-satellite systems,
as discussed in 3.2 above. For the reasons outlined therein, it is proposed
to pair the 13.75-14.0 GHz fixed-satellite uplink band used for domestic
networks, with the 11.45-11.7 fixed-satellite downlink band through new
footnote CO20B. Note that this footnote does not apply to international
FSS networks that are used primarily for communications across the
Atlantic and Pacific Oceans, in which the frequency pairing is very
different from that of domestic systems.

Based on the above, it is proposed that for this band, the Canadian Table
be the same as the ITU table, with new footnotes 855A and 855B
unchange but with the deletion of in-country footnotes 853, 854, and 855,
as in the current Canadian Table, and the addition of C020B specifying
the pairing of the 13.75-14.0 GHz band with the 11.45-11.7 GHz band
for domestic FSS systems. With these changes the Canadian table is
proposed to be:

13.4-13.75 GHz
RADIOLOCATION
Standard Frequency and Time Signal-Satellite
(Earth-to-space)
Space Research

713 853 854 855

13.75-14 GHz
RADIOLOCATION
FIXED-SATELLITE (Earth-to-space)
Standard Frequency and Time Signal-Satellite
(Earth-to-space)

713 853 854 855 855A 855B C020B

C020B (see Section 3.2 above.)
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In Canada, the band 15.7-16.6 GHz is allocated exclusively to the
radiolocation service. Footnotes 866 and 867 are "in country" ITU
footnotes that do not affect Canadian use of the band.

15.7-16.6 GHz A
: ‘ RADIOLOCATION

866 867

The use of the band 15.7-16.6 GHz was not reviewed at WARC-92,
However, the Conference reduced significantly the bandwidth available to
the radionavigation service in the 25 GHz band. This band had been
considered for use by Airport Surface Detection Equipment (ASDE).
Because of that change in the 25 GHz range, the 16 GHz band is
considered here for ASDE use. ,

Wide-band radar systems are being considered for traffic control of
aircraft on the ground or in the immediate air space at major airports.
Wide bandwidths are required to achieve good range discrimination (see
Section 8.0 of Annex B). Prior to the Conference a prime band for this -
application was the 24.25-25.25 GHz band; however, the WARC redluced
the radionavigation band at 25 GHz to a 400 MHz bandwidth, only 200

MHz of which is an exclusive allocation.

In the USA, the band 15.7-16.2 GHz is allocated to ASDE through US
domestic footnote G59, and ASDE is being considered for T
implementation in the band for both civilian and military use. Given that
ASDE equipment is thus already available in the band, and that in such
bands sharing arrangements are only required with immediate neighbours
(see Section 2.0.of Annex A), consideration is given to making that band
available for ASDE use in Canada, without constraining use of higher
frequency bands at 24 GHz or 32 GHz for that application. This could be
done either by a footnote similar to the US footnote G59, or by allogating
the band to the radionavigation service per se. The former approach fis
preferred, so that the radionavigation use is limited to ASDE, the us¢ for
which the band has been identified.

It is proposed that the 15.7-16.2 GHz portion of the 15.7-16.6 GHz band
be made available for ASDE, through the addition of Canadian footnote
C020D, as indicated below:
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3.6 .. 17.3-17.7 GHz

Existing Canadian
Allocations

WARC-92 Decision

15.7-16.6 GHz
‘ RADIOLOCATION

C020D

C020D In the sub-band 15.7-16.2 GHz the radionavigation service,
limited to the use of Airport Surface Detection Equipment
(ASDE), is also allocated on a primary basis.

Prior to the Conference, the band 17.3-17.7 GHz was allocated on a
world-wide basis, and in the Canadian table, as shown below, to the
fixed-satellite service on a primary basis and to the radiolocation service
on a secondary basis. Footnote 869 limited the use of the fixed-satellite
service to feeder-links for the broadcasting-satellite service, as specified
in Appendix 30A.

17.3-17.7 GHz
FIXED-SATELLITE (Earth-to-space) 869
Radiolocation

- 868

869  (Orb-85) The use of the band 17.3-18.1 GHz by the fixed-
satellite service (Earth-to-space) is limited to feeder links for the
broadcasting-satellite service. For the use of the band 17.3-17.8
GHz in Region 2 by the feeder links for the broadcasting-satellite
service in the band 12.2-12.7 GHz, see Article 15A.

The ITU Table also included footnote 868, which allocates the band in
certain countries to the fixed and mobile services on a secondary basis;

' this in-country footnote is not in the Canadian Table since it does not

affect Canadian use of the band.

At WARC-92, the broadcasting-satellite service was added to this band in
Region 2 on a primary basis. (Note that in Regions 1 and 3 the new
allocation to the broadcasting-satellite service was made instead to the
21.4-22 GHz band.) At the Conference, Canada and Brazil initiated
discussions to have the new broadcasting-satellite service in this band
instead of at higher-frequency bands, including the 22 GHz band. Two
additional footnotes were added by the Conference in this band to
complement this new broadcasting-satellite allocation:

0 footnote 868A, which states that the sharing between the fixed-
satellite assignments of Appendix 30A and assignments of the
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new broadcasting-satellite service shall be in accordance with
changes to Annex 4 of Appendix 30A. (This footnote was bas
on a Canadian WARC proposal.)

0 footnote 869A, which states that the allocation to the

ed

broadcasting-satellite service comes into effect on April 1, 2007.

(A similar initial date pertains to the initiation of the service in

the 22 GHz band in the other regions.)

The existing ITU and Canadian tables allocate the band 22.5-23 GHz

to

the broadcasting-satellite service, shared on a co-primary status but upder

Article 14, with the fixed, mobile, and inter-satellite services. With the

development of high-definition television (HDTV) and its possible
delivery by satellite, the need to change this allocation had been

recognized by the ITU and by Canada in its preparations for WARC-92.

In those preparations, it had been concluded that the 17.3-17.8 GHz band

was the best band for such an allocation, both because of lower rain

attenuation and associated system costs at 17 GHz compared with higher

frequencies, and to make the 22 and 23 GHz bands available for other
" services as required. Region 2 agreed with and adopted this Canadian

proposal to the WARC.

It was recognized by the WARC that the 17 GHz band in Region 2, and

the 22 GHz band in Regions 1 and 3, will not be required for some t
as a result, a delay in the activation of these allocations until 1 April
2007 was specified in new footnote 869A for Region 2. It is not

me;

anticipated that the allocation will be required in Canada before that date

(see Section 6.0 of Annex B); thus, 869A is proposed for the Canadian

Table as well. Moreover, many potential HDTV and Advanced
Television (ATV) applications in Canada can be implemented at 12 G

given the flexibility of the Appendix 30 plan and the fact that Canadian
assignments in that plan cover all frequencies in specific orbit locations

(see Annex D). To use this 12 GHz band efficiently, and to make the

GHz band available for other uses as long as possible, it is proposed to
add footnote C020A to the Canadian Table (see Section 3.3 above and

Section 3.7 below for related information).

Hz,

17

Based on the above, on consideration of the 12.2-12.7 GHz band aboyve,

and on consideration of requirements for Canadian broadcasting-satel

ite

systems and their associated feeder links as discussed above in Sections

6.0 and 7.1 of Annex B, it is proposed that the Canadian Table in the
band 17.3-17.8 GHz read as follows:
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17.3-17.7 GHz
FIXED-SATELLITE (Earth-to-space) 869
BROADCASTING-SATELLITE
Radiolocation

868 B868A 869A CO020A

where the new ITU footnotes are

3.7 .. 17.7-17.8 GHz

Existing Canadian
Allocations

868A In the band 17.3-17.8 GHz, sharing between the fixed-satellite
service (Earth-to-space) and the broadcasting-satellite service shall
be in accordance with the provisions of Annex 4 of Appendix
30A.

869A In Region 2, the allocation to the broadcasting-satellite service in
the band 17.3-17.8 GHz shall come into effect on 1 April 2007.
After that date, use of the fixed-satellite (space-to-Earth) service
in the band 17.7-17.8 GHz shall not claim protection from and
shall not cause harmful interference to operating systems in the
broadcasting-satellite service.

Two Canadian footnotes are proposed for this band: one relating to the
implementation of broadcasting-satellite feeder links, and the other (a
modification to 869A) relating to inter-service sharing in the band 17.7-
17.8 GHz. These are:

CO020A (See Section 3.2 above.)

CO20E (See Section 3.7 below. Note that 869A and CO20E are the same
in the band 17.3-17.7 GHz, but their differences in the band
17.7-17.8 require that 869A be replaced by CO20E throughout the
band 17.3-17.8 GHz.)

The current Canadian allocation of the band 17.7-17.8 GHz is to the
fixed and the fixed-satellite (space-to-Earth) and (Earth-to-space) services.
Currently, this band is a sub-band of the band 17.7-18.1 GHz.

17.7-18.1 GHz
FIXED
FIXED-SATELLITE (Earth-to-space) (space-
to-Earth) 869
MOBHE
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The mobile service is allocated in the ITU Region 2 Table, but is no

allocated in the current Canadian Table for reasons discussed in Sectjon

3.0 of Annex B.

As discussed above in Section 3.6, the WARC allocated the band 17/3-

17.8 GHz to the broadcasting-satellite service and adopted footnotes 868A

and 869A that specify inter-service sharing in the band. 869A specifies
that the fixed-satellite service (space-to-Earth) shall be secondary to the

broadcasting-satellite service after 1 April 2007, but puts no constraints

on the sharing between the fixed and broadcasting-satellite services.

A separate US/Canada Coordination Agreement was reached on how|to
share the band between the broadcasting-satellite and the fixed services

near the Canada/US border. That agreement included the following:

1. The power flux density limit already established in Article 28 for
this band will be applied to the BSS for the protection of the
fixed service;

2. There will be a new ITU footnote ensuring protection of the BSS
from FSS (space-to-Earth) operations;

3. The BSS will not, except by mutual agreement, be implemented
before 1 January 2007, :

4. Neither country will authorize new fixed systems in this band),
except under the conditions specified in indent 5 below; and,

5. Fixed systems operating in the band 17.7-17.8 GHz in either

country will be required to make whatever adjustments are

necessary so as to limit the aggregate power flux density of such

systems into the neighbouring country to -109 dB(W/m?) over

1 MHz in this frequency band in any area where the BSS is in

use. This value may be modified by mutual agreement.

Note that items 2 and 3 above were included in the Final Acts of the
Conference.

any

Consideration of the proposed allocation to the broadcasting-satellite was
discussed above in Sections 6.0 of Annex B and 3.6 above; the required

bandwidth is 17.3-17.8 GHz. The ITU has decided that such systems

should be implemented only after 1 April, 2007; it would be difficult to

implement systems before that date, as discussed in Section 3.0 of
Annex A.

The remaining considerations in this band, then, are the status of the
fixed and fixed-satellite (space-to-Earth) services. Canadian proposals
the Conference (proposed footnotes 869A and 869B) stated that in the

to
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Proposed Canadian
Table

ITU Table the fixed, mobile, and fixed-satellite (space-to-Earth) should
protect and not claim protection from future operating broadcasting-
satellite systems. The Conference agreed to footnote 869A shown in
Section 3.6 above (not 869A proposed by Canada to the WARC) which
effectively makes the fixed-satellite service downlink secondary to the
broadcasting-satellite service, but places no constraints on the fixed
service. This omission of the fixed service in 869A was necessary to
reach an agreement with the USA at the Conference; instead, the
constraints on the fixed and BSS systems in the Canada/USA agreement
discussed above complemented the agreement to have BSS allocated in
the band subject to 869A. Canada can modify its domestic allocation table
to meet its perceived requirements, as long as these are consistent with
the ITU Regulations and the Canada/USA bilateral agreement.

It is proposed that the fixed, fixed-satellite (Earth-to-space) and (space-to-
Earth), and broadcasting-satellite be allocated in the band, subject to

0 the broadcasting-satellite service not being introduced before 1
April 2007;
0 the fixed-satellite (space to-Earth) and the fixed services not

causing harmful interference or requiring protection from BSS
networks; and

0 broadcasting-satellite service being subject to the power flux-

density limits for the fixed-satellite service downlink in Article 28
of the Radio Regulations. '

The proposed 17.7-17.8 GHz allocation table is:

17.7-17.8 GHz
FIXED
FIXED-SATELLITE (space-to-Earth)
(Earth-to-space) 869
BROADCASTING-SATELLITE
Mobile—369B

868A 869A C020A CO020E CO020F

where the new ITU footnotes and proposed Canadian footnotes are:
868A (see Section 3.6 above)
869A (see Section 3.6 above)

CO020A (see Section 3.3 above)
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3.8 .. 17.8-18.4 GHz

Existing Canadian
Allocations

WARC-92 Decision

CO20E In Region 2, the allocation to the broadcasting-satellite servic

e in

the band 17.3-17.8 GHz shall come into effect on 1 April 2007.

After that date, use of the fixed service and the fixed-satellite
(space-to-Earth) service in the band 17.7-17.8 GHz shall not

claim protection from and shall not cause harmful interference to

operating systems in the broadcasting-satellite service.

CO20F The power flux density limit in Article 28 of the Radio

Regulations for the fixed-satellite service in this band shall also

apply to the broadcasting-satellite service.

The services allocated in the current Canadian Table in the band 17.8
18.1 GHz on a co-primary basis are the fixed, fixed-satellite (space-to

Earth), and fixed-satellite (Earth-to-space, subject to footnote 869)

services. In the higher band 18.1-18.6 GHz co-primary allocations are¢ to

the fixed and fixed-satellite (space-to-Earth) services. These allocations

ation

are the same as those in the ITU Table except that the mobile service |has
been omitted (See Section 3.0 of Annex B).
17.8-18.1 GHz .
FIXED
FIXED-SATELLITE (space-to-Earth)
(Earth-to-space) 869
MOBILE
18.1-18.4 GHz
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
870
The Conference made no change to the band 17.8-18.1 GHz. (the band is
included here because of the possibility of adding footnote C020A to the

Canadian Table in the band.) The Conference extended the FSS Earthlto-

space band upwards to 18.4 GHz on a world-wide basis, limiting the

e

of the allocation to BSS feeder links through new footnote 870A. A new

in-country alternative-allocation footnote 870B was added, but this
footnote has no effect on Canadian use of the band.

870A The use of the band 18.1-18.4 GHz by the fixed-satellite service

(Earth-to-space) is limited to feeder links for the broadcasting

service.
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Proposed Canadian
Table

3.9 .. 18.4-19.7 GHz

Existing Canadian
Allocations

WARC-92 Decision

As discussed in Section 7.0 of Annex B, the band 17.9-18.4 GHz is
considered as a long-term feeder-link band for 12 GHz BSS systems,
subject to the constraints imposed by proposed new footnote C020A.
Thus the FSS (Earth-to-space) allocation should be in the Canadian Table,
subject to both 870A and C020A.

It is proposed that the Canadian Table in the band 17.8-18.4 GHz be the
same as that agreed to at WARC-92 for Region 2, with the deletion of
the mobile service, deletion of footnote 870B, and the addition of
footnote CO20A, as follows:

17.8-18.1 GHz
FIXED
FIXED-SATELLITE (space-to-Earth)
(Earth-to-space) 869
MOBH-E
C020A
18.1-18.4 GHz
FIXED

FIXED-SATELLITE (space-to-Earth)
(Earth-to-space) 870A
MOBILE

870 870B CO020A

CO020A (See Section 3.3)

The 18.4-19.7 GHz band is allocated in Canada to the fixed and fixed-
satellite (space-to-Earth) services. (The band 18.6-18.8 GHz is allocated
also to passive scientific satellite services.) These are the same allocations
as those in the ITU Table, except that the mobile service has been
omitted, as discussed in Section 3.0 of Annex B.

The Conference made no change to the ITU Table in this band.
However, the Conference made a number of allocations to the mobile-
satellite service below 3 GHz, and approved procedures in Resolution 46
(COM 5/8) entitled "Interim Procedures for the Coordination and
Notification of Frequency Assignments of Non-Geostationary-Satellite
Networks in Certain Space Services and the Other Services to Which the
Bands are Allocated", through which Low-Earth-Orbiting or LEO mobile
satellite systems can be coordinated and implemented. Many of these
systems require feeder links in the fixed-satellite service in both the
space-to-Earth and Earth-to-space directions. A review of Regulation
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2613 at the Conference concluded that such feeder-link networks in the

FSS should not cause unacceptable interference to geostationary (GSd))
FSS networks in the same band.

As discussed in Section 5.2 of Annex B, sharing between GSO FSS
networks and feeder links to LEO MSS networks is quite difficult. Thi
substantiated by work done within Canadian CCIR Study Group 4.

Because of these potential difficulties, the possibility of designating a

s is

specific FSS band to be used by LEO MSS networks is considered here.

As a first step in narrowing the search for a band that could be so
designated, it is noteworthy that a number of potential LEO MSS
operators have stated their intention to implement their feeder-link
systems in the 30/20 GHz region, ie. from 17.7 to 20.2 GHz for
downlinks and 27.5 to 30 GHz for uplinks. This is because lower FSS
bands in the 6/4 GHz and 14/11-12 GHz bands are used much more

heavily for international and domestic FSS systems using the GSO, and |

bands higher than 30 GHz are not yet developed for commercial use.
Bandwidths in the order of 100 MHz may be necessary to accommodat
these systems.

To further narrow the alternatives for selecting a pair of uplink and

€

downlink LEO MSS feeder-link bands, the following factors were taken

into account:

1 The bands 19.7-20.2 GHz and 29.5-30 GHz would not be
appropriate, as these are being considered for VSAT use and a

wide spectrum of applications involving large numbers of small
earth terminals, an environment in which sharing with LEO MSS

feeder links would be particularly difficult.

2) The designated feeder-link band should be as low in the 30/20
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