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1.4 radie: A general term applied to the use of radgio waves.

1.5 radioc waves or herizian waves: Electromagnetic waves of frequencies
arbitrarily lower than 3 000 GHz, propagated 1n space without artificial guide.

1.6 radiocommunication: Telecommunication by means of radio waves (C5)
(CWV).
1.7 terrestrial radiocommunication: Any radiocommunication other than space

radiocommunication or radio astronomy.

1.8 space radiocommumication: Any radiocommunication involving the use of
one or more space stations or the use of one or more reflecting sarellites or other objects n
space.

1.13 radio astronomy: Astronomy based on the reception of radio waves of
COSIMIC Origin.

1.16 allocation (ot a frequency band): Entry in the Table of Frequency
Allocations of a given frequency band for the purpose of 1ts use by one or more terrestrial or
space radiocommunication services or the radio astronomy service under specified conditions.
This term shall also be applied to the tfrequency band concerned.
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4.6 For the purpose of resolving cases of harmful interference, the radio
astronomy service shall be treated as a radiocommunication service. However, protection from
services in other bands shall be attorded the radio astronomy service only to the extent that such
services are afforded protection from each other.
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services are afforded protection from each other.

e Interference can occur only in an allocated
band, therefore

« Radio Astronomy has standing only via its
allocated (i.e. protected) bands
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1 300-1 525 MHz

Allocation o services

RADIOLOCATION
5049 5338 5339 53394

Region 1 Region 2 Region 3

1 300-1 350 AERONAUTICAL RADIONAVIGATION 5337
RADIOLOCATION
RADIONAVIGATION SATELLITE (Earth-to-space)
5.149 3337A

1 350-1 400 1 350-1 400

FIXED RADIOLOCATION

MOBILE

5.149 3334 33539 53394

1 400-1 427

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTROMNOMY

SPACE RESEARCH (passive)

5.340 3541

1 427-1 429

SPACE OPERATION (Earth-to-space )
FIXED

MOBILE except asronautical mobile
5.341
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Section I — Regions and areas

5.2 For the allocation of frequencies the world has been divided into three
Regions! as shown on the following map and described in Nos. 5.3 to 5.9:
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The shadad part represents the Tropical Zones as defined in Mos. 5,16 to 5,20 and 5.21.
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5.340 All emissions are prohibited in the following bands:
| 4001427 MHz,

2690-2700 MHz, excepl those provided for by No. 5,412,
10.68-10.7 GHz, excepl those provided for by No. 5,483,
15.35-15.4 GHz=, excepl those provided for by Mo, 5,511,
23.6-24 GHz,

31.3-31.5 GHz,

31.5-31.8 GHz, in Region 2,

48.94-49.04 GH=, from airborne stations

50.2-50.4 GHz2,

52.6-54.25 GHz,

B6-92 GHez,

100-102 GHz,

109 5-111.8GH=z,
114.23-116 GHz,
148.5-151.5GH=,
162-167 GH=z,

182-1853 GH=,
190-191.8 GHz,
200-209 GHz,
226-231.5 GHz,
250232 GHz,  (WRC-05)
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5.149 In making assignments to stations of other services to which the bands:

13 360-13 410 kHe, 4 990-5 0 MHz, 94 1-100 GHz,

25 350-25 670 kHe, 6630-6675.2 MHz, 102-109.5 GHz,
37.5-38.25 MHz, 10.6-10.68 GHz, 111.8-114.25 GHz,
T3-74.6 MHz in Regions | and 3, 14.47-14.5 GHz, 128.33-128.59 Gz,
150.03-153 MHz m Region 1, 22.01-22.21 GHz, 129.23-129.49 (GHz,
322-328.6 MHz, 22.21-22.5 GHz, 130-134 GHz,
406.1-410 MHz, 22.81-22.86 GHz, 136-148.5 GHz,
608-614 MHz in Regions | and 3, 23.07-23,12 GHz, 151.5-158.5 GHz,

| 330-1 200 MHz, 31.2-31.3 GHz, 168.59-168.93 GHz,
1 610.6-1 6138 MHz, 315318 GHz in Repions | and 3, 171 11-171.45 GHz,
1 660-1 670 MHz, 36.43-36.5 GHz, 172.31-172.65 GHz,
1 718.8-1722.2 MHz, 42.5-43.5 GHz, 173.52-173.85 GHz,
2633-2 690 MHz, 42.77-42. 87 GHz, 195.75-196.15 GHz,
3260-3 267 MHz, 43.07-453, 17 GHz, 209226 GHz,
F3332-3 339 MHz, 43374347 GHz, 241-250 GHz,

3345 8-3 3525 MHz, 45.94-49 04 GH=, 252275 GHz

4 §25-4 835 MHz, T6-86 (GHz,

4 950-4 990 MHz, 92-94 (GHz,

are allocated, administrations are urged to take all practicable steps o protect the radio astronomy service from
harmful nterference. Emissions from spaceborne or arhorne stations can be paricularly serious sources of
mterference to the radio astronomy service (see Noa, 4.5 and 4.6 and Article 29).  (WRC-2000)
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are allocated, administrations are urged to take all practicable steps o protect the radio astronomy service from
harmful nterference. Emissions from spaceborne or arhorne stations can be paricularly serious sources of

nterference to the radio astronomy service (see Noa. 4.5 and 4.6 and Article 29).
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RESOLUTION 739

RESOLUTION 740

RESOLUTION 741

RESOLUTION 802

RESOLUTION 803

Harvey Liszt

(WRC-03) Compatibility between the radio astronomy service
and the active space services in certain adjacent and nearby
frequency bands e

ANNEX 1 TUnwanted emission threshold levels ..

(WRC-03) Future compatibility analyses between the radio
astronomy service and active space services in certain adjacent
and nearby frequency bands .

(WRC-03) Protection of the radio astronomy service in the
band 4 990-5 000 MHz from unwanted emissions of the

radionavigation-satellite service (space-to-Earth) operating in
the frequency band 5 010-5 030 MHz .

(WRC-03) Agenda for the 2007 World Radiocommunication
Conference ..

(WRC-03) Preliminary agenda for the 2010 World
Radiocommunication Conference ..o
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RESOLUTION 203
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frequency bands e

ANNEX 1 TUnwanted emission threshold levels ..
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astronomy service and active space services in certain adjacent
and nearby frequency bands .
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The Waorld Radiocommunication Conference (Geneva, 2003 ),
RESOLUTION 802 (WRC-03)
Agenda for the 2007 World Radiocommunication Conference

considering

al that, in accordance with No. 118 of the Convention, the general scope of the agenda

for a world mdiocommunication conference should be established four to six years in advance
and a final agenda shall be established by the Council two years before the conference;

h) Article 13 of the Constitution relating to the competence and scheduling of world
radiocommunication conferences and Article 7 of the Convention relating to their agendas;

el the relevant Resolutions and Recommendations of previous world administrative
radio conferences (WARCs) and world radiocommumication conferences (WRCs),

FecHgRIZIng

al that this Conference has identified a number of wrpent issues reguiring further
examination by WRC-07;

bl that, in preparmg this agenda, many items proposed by admanistmations could not be
included and have had to be defemred © future conference agendas,
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resolves

to recommend to the Counal that a world radiccommunication conference be held in 2007 fora
period of four wedks, with the following agenda:

| on the basis of proposals from administrations, taking account of the results of
WROC43 and the Report of the Conference Prepamtory Meeting, and with due regard to the
requirements of existing and future services in the bands under consideration, to consider and
take appropriate action with respect to the following items:

1.1 reguests from admimstrations to delete their country footnotes or to have thair
country name deleted from footnotes, if no longer required, in accordance with Resolution 26
(Rev WRC-97);

1 2 to consider allocations and regulatory 1sswes related to the Earth explomtion-zatellte
{passive) sarvice, space mescarmch (passive) service and the meteorological satelhite service 1n
accordance with Resolutions 746 (WROCA3) and 742 (WROC43);

13 i accordance with Resoluhion 747 (WRC-03), consider upgrading the mdiolocation
service to primary allocation status in the bands 90009200 MHz and 93009 50 MHBz and
extending by up to 200 MHz the existing pnmary allocations to the Earth explombon-zatellte
service (EESS) {active) and the space rescarch service (SRS} {(active) i the band 4 3{)-
9800 MHz withowt placing unduwe constraint on the services to which the bands are allocated;

1 4 to consider frequency-related matters for the future development of IMT-2(d¥) and
systems beyond IMT-2000 taking into account the results of [TU-R studies in accordance with
Hesolution 228 (Rev. YWROC-03);
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Theme

e Some active services are being granted wide
swaths of spectrum (~600 MHz) for
applications which are compatible with
other active services but possibly very
detrimental to radio astronomy
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resolves

to recommend to the Counal that a world radiccommunication conference be held in 2007 fora
period of four wedks, with the following agenda:

| on the basis of proposals from administrations, taking account of the results of
WROC43 and the Report of the Conference Prepamtory Meeting, and with due regard to the
requirements of existing and future services in the bands under consideration, to consider and
take appropriate action with respect to the following items:

1.1 reguests from admimstrations to delete their country footnotes or to have thair
country name deleted from footnotes, if no longer required, in accordance with Resolution 26
(Rev WRC-97);

1 2 to consider allocations and regulatory 1sswes related to the Earth explomtion-zatellte
{passive) sarvice, space mescarmch (passive) service and the meteorological satelhite service 1n
accordance with Resolutions 746 (WROCA3) and 742 (WROC43);

13 i accordance with Resoluhion 747 (WRC-03), consider upgrading the mdiolocation
service to primary allocation status in the bands 90009200 MHz and 93009 50 MHBz and
extending by up to 200 MHz the existing pnmary allocations to the Earth explombon-zatellte
service (EESS) {active) and the space rescarch service (SRS} {(active) i the band 4 3{)-
9800 MHz withowt placing unduwe constraint on the services to which the bands are allocated;

1 4 to consider frequency-related matters for the future development of IMT-2(d¥) and
systems beyond IMT-2000 taking into account the results of [TU-R studies in accordance with
Hesolution 228 (Rev. YWROC-03);
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TerraSAR-X

From 2006 on Terra SAR will provide
earth observation radar data of a new
gualty with up to 1 m resolution.

The TerraSAR System comprises two radar satellites which
operate in different frequencies and thereby optimally
complement each other. The TerraSAR mission has its origin in
an industrial initiative to provide market-derived X- and L-band
SAR products from a pair of spacecraft operating in tandem in
a sun-synchronous orbit.

. It was proposed by the British National Space Centre (BNSC)

- and the German Aerospace Centre (DLR) for implementation as an element of
Launch Date |2006 . ESA’s Earth Watch programme.

© From 2006, the new 1 metre resclution radar satellite TerraSAR-X will be delivering
. Earth observation data for scientific, institutional and commercial users.

Crbit altitude | 514 km . TerraSAR-X will be the first satellite realized in a Public/Private Partnership in

. Germany, as EADS Astrium GmbH and the German Asrospace Centre (DLR) share
the costs for construction and implementation of the satellite.

Characteristics

Orhit Sun-synchronous

Resolution up to 1m

» TERRASAR HOMEPAGE

. Scientific Objectives

* |andcover mapping and change detection for GMES services

* Forest certification, auditing support, forest cover monitoring

* Agriculture: crop type mapping, precision farming (irrigation, fertilization
and pesticide application)
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There’s been a nadir-pointing SAR In orbit

since 1994 using 50 MHz of t

ne allocated

9300-9500 MHz bar

d.

But the allocation was extended to cover
9300 — 9900 MHZz!

TerraSar-X has 1-2 kW tiltable radar In
low earth orbit occupying 9300-9900
MHz in anl1-day global cycle

Harvey Liszt CORF California December 2007



Effect ona HEMT?

* A main beam encounter will burn out a
HEMT on a 100 m telescope according to
MPIfR (Bonn)

« VVery complicated avoidance problem owing
to tilt and breadth of the footprint
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resolves

to recommend to the Counal that a world radiccommunication conference be held in 2007 fora
period of four wedks, with the following agenda:

| on the basis of proposals from administrations, taking account of the results of
WROC43 and the Report of the Conference Prepamtory Meeting, and with due regard to the
requirements of existing and future services in the bands under consideration, to consider and
take appropriate action with respect to the following items:

1.1 reguests from admimstrations to delete their country footnotes or to have thair
country name deleted from footnotes, if no longer required, in accordance with Resolution 26
(Rev WRC-97);

1 2 to consider allocations and regulatory 1sswes related to the Earth explomtion-zatellte
{passive) sarvice, space mescarmch (passive) service and the meteorological satelhite service 1n
accordance with Resolutions 746 (WROCA3) and 742 (WROC43);

13 i accordance with Resoluhion 747 (WRC-03), consider upgrading the mdiolocation
service to primary allocation status in the bands 90009200 MHz and 93009 50 MHBz and
extending by up to 200 MHz the existing pnmary allocations to the Earth explombon-zatellte
service (EESS) {active) and the space rescarch service (SRS} {(active) i the band 4 3{)-
9800 MHz withowt placing unduwe constraint on the services to which the bands are allocated;

1 4 to consider frequency-related matters for the future development of IMT-2(d¥) and
lsy:tcms beyond [IMT-2000 taking into account the results of [TU-R studies in accordance with
Fesolution 228 (Rev. YWROC-03);
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1.5 to consder spoctrum roquirements and possable addittonal spectrum allecations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

| £ to consider additional allocatons for the acronautical mobile (R) service i parts of
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satelhite frequency allocations, that will suppont the modermzation of civil aviation
telecommumication systems, taking into account Kesolution 415 (WROC-03);

1.7 to consider the results of [TU-R studies regarding shanng between the mohile-
satelhte service and the SES {passive) in the band 1 668-1 6654 MHz, and betweoen the mobile-

satelhite service and the molle service 1in the band 1 668 4-1 675 MHz 1in accordance with
Fezsolution T4 (WROC3);

| & to consider the results of I'TU-R studies on techmcal sharing and regulatory
provisions for the appheation of high altitude platiorm statons operatng in the bands 27 .5-
2835 GHz and 31-31.3 GHz in response to Resolution 145 (WROC-43), and for ligh altitude
platform stations operating in the bands 47.2-475 GHz and 479482 GHz n response to
Fesolution 122 (Rev. WRC-D3);

| 5 to review the techmical, operabional and regulatory provisions applicable to the use of
the band 2 300-2 690 MHz by space services in order to facihitate sharimg with current and future

terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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1.5 to consider spoctrum requirements and possible additional spectrum allocations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

| &5 to consider additional allocations for the acronautical mobile {R) service in parts of
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satellite frequency allocations, that will support the modermzation of civil aviation
telecommumication systems, taking into account Kesolution 415 (WROC-03);

1.7 to consider the results of ITU-R stedies regarding sharing between the mobile-
satelhte service and the SES {passive) in the band 1 668-]1 668 4 MHz, and between the mobile-
satelhte service and the mole service i the band 1 66E4-1 675 MHz in accordance with
Fezsolution T4 (WROC3);

| & to consider the results of ITU-R studies on techmical sharing and regulatory
provisions for the application of high altitude platform stations operating in the bands 27 5-
28.35 GHz and 31-31.3 GHz in response to Resolution 145 (WRC-3), and for high altitude
platform stations operating in the bands 47.2-475 GHz and 47 9482 GHz in response to
Fesolubion 122 (Rev.WRC-03);

| 5 to review the technical, operational and regulatory provisions applicable to the use of
the band 2 500-2 690 MHz by space services in order to facilitate sharing with current and future

terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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| ns kder 1'.:-:-..tn_rr rogu -m' nts and possible additional spectrum alloecatio |

Flight testlng wants 650 MHz of bandW|dth
for high-data rate telemetry, will use 4400-
4940 MHz in Australia & most of Region 2,
overlaps many telescopes
& the 4825-4835 MHz band

Similar spectrum wanted for command,
control and telemetry of unmanned
alrborne systems (UAS)

allocated:
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1.5 to consider spoctrum requirements and possible additional spectrum allocations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

I to consider additional allocations for the acronautical mobile () service in parts o
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satellite frequency allocations, that will support the modermzation of civil aviation
telecommumication systems, taking into account Resolution 415 (WROC-03);

1.7 to consider the results of ITU-R stedies regarding sharing between the mobile-
satelhte service and the SES {passive) in the band 1 668-]1 668 4 MHz, and between the mobile-
satelhte service and the mole service i the band 1 66E4-1 675 MHz in accordance with
Fezsolution T4 (WROC3);

| & to consider the results of ITU-R studies on techmical sharing and regulatory
provisions for the application of high altitude platform stations operating in the bands 27 5-
28.35 GHz and 31-31.3 GHz in response to Resolution 145 (WRC-3), and for high altitude
platform stations operating in the bands 47.2-475 GHz and 47 9482 GHz in response to
Fesolubion 122 (Rev.WRC-03);

| 5 to review the technical, operational and regulatory provisions applicable to the use of
the band 2 500-2 690 MHz by space services in order to facilitate sharing with current and future

terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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1.5 to consider spoctrum requirements and possible additional spectrum allocations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

| &5 to consider additional allocations for the acronautical mobile {R) service in parts of
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satellite frequency allocations, that will support the modermzation of civil aviation
telecommumication systems, taking into account Kesolution 415 (WROC-03);

1.7 to consider the results of ITU-R stedies regarding sharing between the mobile-
satelhte service and the SES {passive) in the band 1 668-]1 668 4 MHz, and between the mobile-
satelhte service and the mole service i the band 1 66E4-1 675 MHz in accordance with
Fesolution T4 (WROC3);

| & to consider the results of ITU-R studies on techmical sharing and regulatory
provisions for the application of high altitude platform stations operating in the bands 27 5-
28.35 GHz and 31-31.3 GHz in response to Resolution 145 (WRC-3), and for high altitude
platform stations operating in the bands 47.2-475 GHz and 47 9482 GHz in response to
Fesolubion 122 (Rev.WRC-03);

| 5 to review the technical, operational and regulatory provisions applicable to the use of
the band 2 500-2 690 MHz by space services in order to facilitate sharing with current and future

terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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In this case, SRS (passive) Is radloastron
the Russian space VLBI probe, whose
orbit is highly elliptical and which will

observes In the OH band

Even though it will do radioastron NO

GOOD, terrestrial mobile services will

be constrained In the narrow slice 1668-
1668.4 MHZz as the price of using It

allocated:
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1.5 to consider spoctrum requirements and possible additional spectrum allocations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

| &5 to consider additional allocations for the acronautical mobile {R) service in parts of
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satellite frequency allocations, that will support the modermzation of civil aviation
telecommumication systems, taking into account Kesolution 415 (WROC-03);

1.7 to consider the results of ITU-R stedies regarding sharing between the mobile-
satelhte service and the SES {passive) in the band 1 668-]1 668 4 MHz, and between the mobile-
satelhte service and the mole service i the band 1 66E4-1 675 MHz in accordance with
Fezsolution T4 (WROC3);

| & to consider the results of ITU-R studies on techmical sharing and regulatory
provisions for the application of high altitude platform stations operating in the bands 27 5-
28.35 GHz and 31-31.3 GHz in response to Resolution 145 (WRC-3), and for high altitude
platform stations operating in the bands 47.2-475 GHz and 47 9482 GHz in response to
Fesolubion 122 (Rev. WRC-03);

| 5 to review the technical, operational and regulatory provisions applicable to the use of
the band 2 500-2 690 MHz by space services in order to facilitate sharing with current and future

terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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High altitude platform systems (HAPS)
were the brainchild of a company run by
Alexander Haig and his father during the

go- go days of the 1990’s

Tdd "R

They are large tethered aerostats
(balloons) to be anchored near big cities
and in the Australian outback as
communications platforms and their
links are often near our bands

Harvey Liszt CORF California December 2007



1.5 to consider spoctrum requirements and possible additional spectrum allocations for
acronavtical telecommand and high hit-mate acmonautical telemetry, in accordance with
Fezsolution 230 (WROC43);

| &5 to consider additional allocations for the acronautical mobile {R) service in parts of
the bands between 108 MHz and 6 GHz, 1n accordance with Eesolution 414 (WROC-03) and, to
study current satellite frequency allocations, that will support the modermzation of civil aviation
telecommumication systems, taking into account Kesolution 415 (WROC-03);

1.7 to consider the results of ITU-R stedies regarding sharing between the mobile-
satelhte service and the SES {passive) in the band 1 668-]1 668 4 MHz, and between the mobile-
satelhte service and the mole service i the band 1 66E4-1 675 MHz in accordance with
Fezsolution T4 (WROC3);

| & to consider the results of ITU-R studies on techmical sharing and regulatory
provisions for the application of high altitude platform stations operating in the bands 27 5-
28.35 GHz and 31-31.3 GHz in response to Resolution 145 (WRC-3), and for high altitude
platform stations operating in the bands 47.2-475 GHz and 47 9482 GHz in response to
Fesolubion 122 (Rev.WRC-03);

| 5 to review the technical, operational and regulatory provisions applicable to the use of
the band 2 500-2 690 MHz by space services in order to facilitate sharing with current and future
terrestnial services without placing undue constraint on the services to which the band 1s
allocated;
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1.5 to conser spoctrum reguiraments and possible additonal spectrum allocations for

The UK has already told Jodrell that the
2690 — 2700 MHz band Is toast

Fesolution T4 (W LA )

Fortunately no-one uses It anywhere.
Or Is that why we’re gonna lose It?
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1.11 to review sharing criteria and regulatory provisions for protection of terrestrial
services, in particular the terrestnal television broadeasting service, in the band 620-790 MHz
from broadcasting-satellite service networks and systems, in accordance with Resolution 545

(WRC-03):

1.17 to consider the results of ITU-R studies on compatibility between the fixed-satellite
service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03);

1.18 to review pfd limits in the band 17.7-19.7 GHz for satellite systems using highly
inclined orbits, m accordance with Resolution 141 (WRC-03);

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for
global broadband satellite systems in order to identify possible global harmomized fixed-satellite
service [requency bands for the use of Internet applications, and consider the appropriate
regulatory/technical provisions, taking also into account No. 5,516B;

1.20 to consider the results of studies, and proposals for regulatory measures if
appropriate regarding the protection of the EESS (passive) from unwanted emissions of active
services in accordance with Resolution 738 (WRC-03);

1.21 to consider the results of studies regarding the compatibility between the radio
astronomy  service and the active space services in accordance with Resolution 740
(Rev.WRC-03), in order to review and update, il appropriate, the tables of threshold levels used
for consultation that appear in the Annex to Resolution 739 (WRC-03);
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| 1.11 to review sharing criteria and regulatory provisions for protection of terrestrial |

This Is largely the spectrum vacated by
terrestrial TV for the digital TV (DTV)
transition

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for

This broadcast-satellite television
allocation will be suppressed as the
current occupants age
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1.11 to review sharing criteria and regulatory provisions for protection of terrestrial
services, in particular the terrestnal television broadeasting service, in the band 620-790 MHz
from broadcasting-satellite service networks and systems, in accordance with Resolution 545

(WRC-03):

1.17 to consider the results of ITU-R studies on compatibility between the fixed-satellite
service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03);

1.18 to review pfd limits in the band 17.7-19.7 GHz for satellite systems using highly
inclined orbits, m accordance with Resolution 141 (WRC-03);

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for
global broadband satellite systems in order to identify possible global harmomized fixed-satellite
service [requency bands for the use of Internet applications, and consider the appropriate
regulatory/technical provisions, taking also into account No. 5,516B;

1.20 to consider the results of studies, and proposals for regulatory measures if
appropriate regarding the protection of the EESS (passive) from unwanted emissions of active
services in accordance with Resolution 738 (WRC-03);

1.21 to consider the results of studies regarding the compatibility between the radio
astronomy  service and the active space services in accordance with Resolution 740
(Rev.WRC-03), in order to review and update, il appropriate, the tables of threshold levels used
for consultation that appear in the Annex to Resolution 739 (WRC-03);
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One of two hot US issues at WRC-03,
would have used satellite links at 1390-
1392 and 1430-1432 MHz to track trucks

Everyone except US hated this, the FCC
revoked their US license in 2004 after
the sponsor went bankrupt, compatibility
studies were never done

I LALTLMD LELAL G sl LI L AOIHES W BCSUTULILIL J20 | ¥Y IR =100 ),
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* The proposed allocation was suppressed
without much further ado at the WRC
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1.11 to review sharing criteria and regulatory provisions for protection of terrestrial
services, in particular the terrestnal television broadeasting service, in the band 620-790 MHz
from broadcasting-satellite service networks and systems, in accordance with Resolution 545

(WRC-03):

1.17 to consider the results of ITU-R studies on compatibility between the fixed-satellite
service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03);

1.18 to review pfd limits in the band 17.7-19.7 GHz for satellite systems using highly
inclined orbits, m accordance with Resolution 141 (WRC-03);

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for
global broadband satellite systems in order to identify possible global harmomized fixed-satellite
service [requency bands for the use of Internet applications, and consider the appropriate
regulatory/technical provisions, taking also into account No. 5,516B;

1.20 to consider the results of studies, and proposals for regulatory measures if
appropriate regarding the protection of the EESS (passive) from unwanted emissions of active
services in accordance with Resolution 738 (WRC-03);

1.21 to consider the results of studies regarding the compatibility between the radio
astronomy  service and the active space services in accordance with Resolution 740
(Rev.WRC-03), in order to review and update, il appropriate, the tables of threshold levels used
for consultation that appear in the Annex to Resolution 739 (WRC-03);
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1.11 to review sharing criteria and regulatory provisions for protection of terrestrial

This Is the sorry end of a process which
began ~ 1993 and played out in 2003-
2007 In a fiasco with Russia and
GLONASS (Russia’s GPS)

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for

They dragged us through the mud for
four years and a half-dozen Geneva
sessions over NOTHING

Harvey Liszt CORF California December 2007



The Issue

e 1993-1995 band pairs identified

— Where satellite out of band emissions from one
band might fall in adjacent or nearby RA band

— Task Groups study what bands, levels & how to
protect RA, EESS

« WRC 97,00,03 TG1/3,1/5,1/7

— Each Task Group (40-60 participants) meets
several times at ITU between WRC

— WRC 03 settles on “consultation” process to
“protect” radio astronomy, mostly because of
opposition to hard limits by USA and Canada
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resolves

1 that an administration takes all reasonable steps to ensure that anv space station or
satellite svstem being designed and constructed to operate in the bands in Annex 1 meets the values
given therein at anv radio astronomv station operating in the corresponding bands identified in this
Annex;

2 that in the event that during construction and prior to launch it is determined that, after
having considered all reasonable means, the unwanted emissions from the space station or satellite
svstem cannot meet the values given in Annex 1, the administration that notified the space station or
satellite system contacts, as soon as possible, the administration operating the radio astronomv
station to confirm that resolves 1 has been fulfilled. and the concemed administrations enter into a
consultation process in order to achieve a mutuallv acceptable solution;

3 that in the event, following the space station launch, an administration operating a radio
astronomy station determines that, due to unexpected circumstances, a space station or satellite
svstem does not meet the values for unwanted emissions given in Annex 1 at that radio astronomy
station, it contacts the administration that notified the space station or satellite system so that the
administration that notified the space station or satellite svstem confirms that resofves 1 has been
fulfilled, and the concemed administrations enter into a consultation process in order to identifv
further steps with a view to achieving a mutuallv acceptable solution;
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GLONASS

o Touts itself as viable alternative to GPS, which is
military
— Glonass has been civilian-operated after fall of USSR
— Glonass and GPS actually discuss convergence

e Expanding from 8 to 24 satellites with partners Iran,
India, China

« Has fought bitterly not to participate in ITU
processes protecting RA, and sought to exclude all
of RNSS as well, just for cover, so that Glonass
would not be singled out and embarrassed
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Band structure around the 1612 OH line

Harvey Liszt

- 1559 <>1610.6
_______ 1610 <> 1618
S 1617<>1626
-- 1610.6<>1613.8

COREF California December 2007

RNSS

MSS Globalstar up
MSS Iridium both
RAS 5.149



1.11 to review sharing criteria and regulatory provisions for protection of terrestrial
services, in particular the terrestnal television broadeasting service, in the band 620-790 MHz
from broadcasting-satellite service networks and systems, in accordance with Resolution 545

(WRC-03):

1.17 to consider the results of ITU-R studies on compatibility between the fixed-satellite
service and other services around 1.4 GHz, in accordance with Resolution 745 (WRC-03);

1.18 to review pfd limits in the band 17.7-19.7 GHz for satellite systems using highly
inclined orbits, m accordance with Resolution 141 (WRC-03);

1.19 to consider the results of the ITU-R studies regarding spectrum requirement for
global broadband satellite systems in order to identify possible global harmomized fixed-satellite
service [requency bands for the use of Internet applications, and consider the appropriate
regulatory/technical provisions, taking also into account No. 5,516B;

1.20 to consider the results of studies, and proposals for regulatory measures if
appropriate regarding the protection of the EESS (passive) from unwanted emissions of active
services in accordance with Resolution 738 (WRC-03);

1.21 to consider the results of studies regarding the compatibility between the radio
astronomy  service and the active space services in accordance with Resolution 740
(Rev.WRC-03), in order to review and update, il appropriate, the tables of threshold levels used
for consultation that appear in the Annex to Resolution 739 (WRC-03);
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GLONASS-Why an issue?

Began in mid-80’s before current band structure was in
place, interfered with1612 and 1667 MHz OH

Was gradually forced back down into the 1559 — 1610 MHz
RNSS band to accommodate other services... RA took much
of the brunt of blame/credit for requiring this.

Became temporarily cooperative with RA after fall of USSR

Subject to a somewhat nebulous 1992 agreement with
I[UCAF which commited Glonass to cease interfering at
1667 and to study ways to comply at 1612

They’ve taken some effective steps but filters on newer
Glonass “failed to work properly in the vacuum of space”

Still slops over into our 1610.6 — 1613.8 MHz band
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GLONASS

e Each satellite causes more interference than the
whole fleet would be allowed under modern rules

» But because Glonass Is a pre-existing system, it Is
not subject to rules promulgated now

e The current fight was over whether RNSS (GPS,
Galileo, Glonass) would be included ina Table in a
Resolution

e The Resolution might oblige Glonass to inform
radio astronomy If it found that a new generation of
different satellites might cause interference above
values in the Table.
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The ITU Process

 RA was forced to fight with the Russians
over a consultation process of little value

— Consultation was CITEL’s preferred alternative
to hard limits on satellites in 2003

* The more squirrely and evasive the
Russians were, the harder RA fought to
keep them engaged

 The more RA struggled, the more the
Russians became convinced that i1t was
Important to escape

Harvey Liszt CORF California December 2007



What happened finally

e Russia dominated CEPT, Iran and India tied up
APT, Africa and the Arab Group supported
Glonass, CITEL was the only block supporting
Inclusion of Glonass and/or RNSS in the Table but
the US position was paper-thin

 RNSS was included in the Table but Glonass and its
direct successors were explicitly exempted in a
footnote which states that the continued protection
of radio astronomy Is ensured by the agreement
with ITUCAF.
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resolves

1 that an administration takes all reasonable steps to ensure that anv space station or
satellite svstem being designed and constructed to operate in the bands in Annex 1 meets the values
given therein at anv radio astronomv station operating in the corresponding bands identified in this
Annex;

2 that in the event that during construction and prior to launch it is determined that, after
having considered all reasonable means, the unwanted emissions from the space station or satellite
svstem cannot meet the values given in Annex 1, the administration that notified the space station or
satellite system contacts, as soon as possible, the administration operating the radio astronomv
station to confirm that resolves 1 has been fulfilled. and the concemed administrations enter into a
consultation process in order to achieve a mutuallv acceptable solution;

3 that in the event, following the space station launch, an administration operating a radio
astronomy station determines that, due to unexpected circumstances, a space station or satellite
svstem does not meet the values for unwanted emissions given in Annex 1 at that radio astronomy
station, it contacts the administration that notified the space station or satellite system so that the
administration that notified the space station or satellite svstem confirms that resofves 1 has been
fulfilled, and the concemed administrations enter into a consultation process in order to identifv
further steps with a view to achieving a mutuallv acceptable solution;
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RESOLUTION [COMG6&/7] (WRC-07)
Agenda for the 2011 World Radiocommunication Conference

The World Radiocommunication Conference (Geneva, 2007),

considering

14 to consider, based on the results of ITU-R studies, any further regulatory measures to
facilitate introduction of new aeronautical mobile (E) service (AM(R)S) svstems in the bands 112-

117975 MHz. 960-1 164 MHz and 5 000-5 030 MHz 1n accordance with Eesolutions 413
(Rev.WRC-07). [COM4/5] (WRC-07) and [COM4/9] (WRC-07):

1.3 to consider worldwide/regional harmonization of spectrum for electronic news
gathering (ENG), taking into account the results of ITU-R studies. 1n accordance with
Resolution [COMG6/5] (WRC-07);

1.6 to review No. 5.565 of the Radio Regulations in order to update the spectrum use by the
passive services between 2735 GHz and 3 000 GHz, 1n accordance with Resolution 950
(Rev.WRC-07). and to consider possible procedures for free-space optical-links, taking into
account the results of ITU-R studies. 1n accordance with Resolution [COM6/9] (WRC-07);

1.7 to consider the results of ITU-R studies 1n accordance with Eesolution 222
(Rev.WRC-07) 1n order to ensure long-term spectrum availability and access to spectrum necessary
to meet requurements for the asronautical mobile-satellite (R) service. and to take appropriate action
on this subject, while retaining unchanged the generic allocation to the mobile-satellite service 1in

the bands 1 323-1 539 MHz and 1 626.3-1 660.5 MHz:

1.8 to consider the progress of [ITU-R studies concerning the technical and regulatory issues
relative to the fixed service 1n the bands between 71 GHz and 238 GHz. taking into account

Resolutions 731 (WRC-2000) and 732 (WRC-2000):
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5.563B The band 237.9-238 GHz 1s also allocated to the Earth exploration-satellite service (active) and
the space research service (active) for spaceborne cloud radars only.

5.565 The frequency band 275-1000 GHz may be used by administrations for experimentation with,
and development of, various active and passive services. In this band a need has been identified for the
following spectral line measurements for passive services:

— radio astronomy service: 275-323 GHz, 327-371 GHz. 388-424 GHz. 426-442 GHz,
453-510 GHz. 623-711 GHz, 795-909 GHz and 926-945 GHz:

—  Earth exploration-satellite service (passive) and space research service (passive): 275-277
GHz, 294-306 GHz, 316-334 GHz, 342-349 GHz, 363-365GHz, 371-389 GHz,
416-434 GHz. 442-444 GHz, 496-506 GHz, 546-568 GHz, 624-629 GHz, 634-654 GHz,
659-661 GHz. 684-692 GHz, 730-732 GHz, 851-853 GHz and 951-956 GHz.

Future research in this largely unexplored spectral region may vield additional spectral lines and
continuum bands of interest to the passive services. Administrations are urged to take all practicable
steps to protect these passive services from harmful interference until the date when the allocation Table
1s established in the above-mentioned frequency band.
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RESOLUTION 950 (Rev.WRC-0 ")

Consideration of the use of the frequencies
between 275 and 3000 GHz

The World Radiocommumnication Conference (Geneva, 200 ),

considering
al that, i the Table of Frequency Allocations, frequency bands above 275 GHz are not
allocated.:
bl that, notwithstanding considering a), No. 5.565 makes provision for the use of the

frequency band 275-1000 GHz for the development of various passive services and all other
services and recognizes the need to conduct further experimentation and research;

c) that No. 5,565 also makes provision for the protection of passive services until such
time as the Table of Frequency Allocations may be extended;

d) that, m addition to the spectral lines identified by No. 5,565, research activities m the

bands above 275 GHz may yield other spectral lines of interest, such as those listed in
Recommendation ITU-R. RA 314:

e) that within various Radiocommunication Study Groups, studies on systems between 275
and 3 000 GHz, including system characteristics of suitable applications. are being considered:
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1.11 to consider a primary allocation to the space research service (Earth-to-space) within the
band 22 53-23 15 GHz. taking into account the results of ITU-R studies, 1n accordance with
Resolution [COMG6/11] (WRC-07):

1.12 to protect the primary services in the band 37-38 GHz from interference resulting from
asronautical mobile service operations, taking into account the results of ITU-R studies. in
accordance with Resolution [COMG6/12] (WRC-07):

1.13 to consider the results of [TU-R studies 1 accordance with Resolution [COM6/13]
(WRC-07) and decide on the spectrum usage of the 21 4-22 GHz band for the broadcasting-satellite

service and the associated feeder-link bands in Regions 1 and 3;

1.14 to consider requirements for new applications in the radiolocation service and review
allocations or regulatory provisions for implementation of the radiolocation service in the range

30-300 MHz, m accordance with Eesolution [COMG6/14] (WRC-07);

1.19 to consider regulatory measures and their relevance. in order to enable the mtroduction
of software-defined radio and cognitive radio systems. based on the results of [TU-R studies, in
accordance with Resolution [COMG6/18] (WRC-07):

1.20 to consider the results of ITU-R studies and spectrum identification for gateway links
for high altitude platform stations (HAPS) in the range 5 830-7 075 MHz 1n order to support
operations in the fixed and mobile services. in accordance with Resolution 734 (Rev.WRC-07):

1.21 to consider a primary allocation to the radiolocation service 1n the band 15.4-15.7 GHz,
taking into account the results of ITU-R studies, 1n accordance with Eesolution [COMG6/19]
(WRC-07):

1.25 to consider possible additional allocations to the mobile-satellite service. m accordance

with Resolution [COMG6/21] (WRC-07):;
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taking into account the results of ITU-R studies, 1n accordance with Eesolution [COMG6/19]
(WRC-07):

1.25 to consider possible additional allocations to the mobile-satellite service. m accordance

with Resolution [COMG6/21] (WRC-07):;

Harvey Liszt CORF California December 2007



1.11 to consider a primary allocation to the space research service (Earth-to-space) within the
band 22 53-23 15 GHz. taking into account the results of I[ITU-R studies, 1n accordance with
Resolution [COMG6G/11] (WRC-07):

1.12 to protect the primary services in the band 37-38 GHz from interference resulting from
asronautical mobile service operations, taking into account the results of ITU-R studies. in
accordance with Resolution [COMG6/12] (WRC-07):

1.13 to consider the results of [TU-R studies 1 accordance with Resolution [COM6/13]
(WRC-07) and decide on the spectrum usage of the 21 4-22 GHz band for the broadcasting-satellite

service and the associated feeder-link bands in Regions 1 and 3;

1.14 to consider requirements for new applications in the radiolocation service and review
allocations or regulatory provisions for implementation of the radiolocation service in the range

30-300 MHz, m accordance with Eesolution [COMG6/14] (WRC-07);

1.19 to consider regulatory measures and their relevance. in order to enable the mtroduction
of software-defined radio and cognitive radio systems. based on the results of [TU-R studies, in
accordance with Resolution [COMG6/18] (WRC-07):

1.20 to consider the results of ITU-R studies and spectrum identification for gateway links
for high altitude platform stations (HAPS) in the range 5 830-7 075 MHz 1n order to support
operations in the fixed and mobile services. in accordance with Resolution 734 (Rev.WRC-07):

1.21 to consider a primary allocation to the radiolocation service 1n the band 15.4-15.7 GHz,
taking into account the results of ITU-R studies, 1n accordance with Eesolution [COMG6/19]
(WRC-07):

1.25 to consider possible additional allocations to the mobile-satellite service. m accordance

with Resolution [COMG6/21] (WRC-07):;

Harvey Liszt CORF California December 2007




1.11 to consider a primary allocation to the space research service (Earth-to-space) within the
band 22 53-23 15 GHz. taking into account the results of I[ITU-R studies, 1n accordance with
Resolution [COMG6G/11] (WRC-07):

1.12 to protect the primary services in the band 37-38 GHz from interference resulting from
asronautical mobile service operations, taking into account the results of ITU-R studies. in
accordance with Resolution [COMG6/12] (WRC-07):

1.13 to consider the results of [TU-R studies 1 accordance with Resolution [COM6/13]
(WRC-07) and decide on the spectrum usage of the 21 4-22 GHz band for the broadcasting-satellite

service and the associated feeder-link bands in Regions 1 and 3;

1.14 to consider requirements for new applications in the radiolocation service and review
allocations or regulatory provisions for implementation of the radiolocation service in the range

30-300 MHz, m accordance with Eesolution [COMG6/14] (WRC-07);

1.19 to consider regulatory measures and their relevance. in order to enable the mtroduction
of software-defined radio and cognitive radio systems. based on the results of [TU-R studies, in
accordance with Resolution [COMG6/18] (WRC-07):

1.20 to consider the results of ITU-R studies and spectrum identification for gateway links
for high altitude platform stations (HAPS) in the range 5 830-7 075 MHz 1n order to support
operations in the fixed and mobile services. in accordance with Resolution 734 (Rev.WRC-07):

1.21 to consider a primary allocation to the radiolocation service 1n the band 15.4-15.7 GHz,
taking into account the results of ITU-R studies, 1n accordance with Eesolution [COMG6/19]
(WRC-07):

1.25 to consider possible additional allocations to the mobile-satellite service. m accordance

with Resolution [COMG6/21] (WRC-07):;

Harvey Liszt CORF California December 2007




CORF California December 2007

Harvey Liszt



	WRC-07, 4 Weeks in Geneva�  
	Theme
	Effect on a HEMT?
	The Issue
	GLONASS
	Band structure around the 1612 OH line
	GLONASS-Why an issue?
	GLONASS
	The ITU Process
	What happened finally

