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PRELIMINARY DRAFT MODIFICATION TO RECOMMENDATION ITU-R S.524

EARTH STATION OFF-AXIS e.i.r.p. DENSITY LEVELSZ

1.0 Proposed revisions to Rec. S.524 (14 GHz Off-axis e.i.r.p. Density Levels)

Three contributions, two from Australia and one from Japan, were discussed on the subject of off-axis
e.i.r.p. density levels for TT&C and communications carriers in the 14 GHz band. The contribution
from Japan proposed changes to Recommendation ITU-R S.524 and similar changes to Article S22 of
the Radio Regulations.

In the discussions there was agreement that the off-axis e.i.r.p. density levels contained in both section
6 of Article S22 and recommends 3 of Recommendation ITU-R S.524-5 may be exceeded by a level to
be determined in the case of telecommand and ranging carriers operating in the 14 GHz band with GSO
FSS satellites.

IFor the same links operating in emergency mode, the fact that the above levels may be exceeded was
also agreed but there was no agreement on whether or not the level of this exceptional excess had to be

quantified.

Anew note has been proposed for addition to Recommendation ITU-R S.524 addressing the above
concern. see NOTE 19 in the attached proposed modification. Square brackets were included around

some of the text where no consensus could be reached. One administration supported the view that
levels should be placed on TT&C carriers operating in the emergency mode.

This matter is however subject to further ITU-R studies to determine the levels of excess as given in the
proposed note. Japan M#—Kene) with the assistance of Australia, Canada and France drafted the
Recommendation note and that part of the text in the WP 4A liaison statement to the JTG.

2.0 Proposed revisions to Rec. S.524 (30/20 GHz Off-axis e.i.r.p. Density Levels)

- Five contributions were received on off-axis e.i.r.p. density levels for GSO FSS systems operating in
the 30/20 GHz band.

Three contributions proposed an e.i.r.p. density levellimsts in the range of 19 -25log ¢ dBW/40kHz. .
Two of the contributions, one from Luxembourg and one from France proposed changes to Recs. 524

and 728 respectively. both_proposed maximum levels not to be exceeded under any conditions were |
based upon the technical work which had been undertaken in ETSI. The third contribution from
INTELSAT considered the e.i.r.p. density levels under clear sky conditions which were being planned |
for use with their 30/20 GHz multimedia (Ka) band platform providing high, medium, and low data

rate services.

* Whenever this term applies. it should be taken to reflect eirp spectral density.

CATEMPAO1451.D0C




© s

-2
4A/206-E

One contribution from the UK proposed a lower e.i.r.p. density level of 13-25 log ¢ . which was based
on a review of 47 carrier types and selecting the level which would ensure that no more than half of
those carriers would suffer I/N ratios of more than 6% interference from the uplink of a GSO satellite
2.5 degrees away. There were some views the 6% level was a threshold level and might not be
appropriate if it was applied as a criteria in the selection of a levellsit.

The contribution from Japan proposed an e.i.r.p. density level of 45-25 log ¢ under rain fade
conditions, i.e. with uplink power control in operation. Under clear sky conditions this eirp density
level could meet a level of 32-25 log ¢. There were questions on the G/T of the satellite and the level of
AT/T interference into adjacent satellite systems and the need for such a high off-axis e.i.r.p. density
level. Based on some of the discussions the limiting system was an older existing system and the next
generation system may have lower levels. In addition there was an indication that a lower e.i.r.p.
density level of 19-25 log ¢ may be possible in the band 27.5-30 GHz for the next generation system.
Some flexibility in the implementation date of these new e.i.r.p. density levels might offer a means of
taking into account the operation of these existing systems.

A fter-some-discussion-there-was-ne-consensus-on-a-Hnal-of-axs-e-+p—densitylevel-however-Tthe '
attached draft revision of Rec. 524 provides an initial attempt in drafting a suitable e.i.r.p. density
mask._There was some support for the value of 19 in Recommends 3 provided that some means are
found to "grandfather" existing networks. WP 4A members are encouraged to submit further l
contributions to the next meeting in order finalize the 30/20 GHz portions of this Recommendation.
Given below i1s a summary of the major points that were discussed.

2.1 c.i.r.p. Density Levels for Different Sub-bands

The drafting group considered that portions of the 27.5-30 GHz band may have different off-axis e.i.r.p.
density levellimits. One factor that might have an impact on the definition of maximum off-axis e.i.r.p. ]
density of GSO Earth stations in the band 27.5-30 GHz is the different situations in the frequency

bands 27.5-29.5 GHz (shared with terrestrial services) and 29.5-30 GHz (not shared with terrestrial).

This factor might be connected to the developments of different FSS applications in some countries in

the two different bands. In particular, it is expected that in the upper band satellite networks will deploy
ubiquitous small Earth stations. This is not expected to be the case with GSO satellite networks to be
operated in the lower portion of the band. It appears that, due to the anticipated use of the band 29.5-30
GHz for applications using small Earth stations, there is urgent need for consideration of the off-axis
e.r.r.p. density pattern for such a band.

Although the off-axis e.i.r.p. level for the upper band might be also appropriate for the lower band,
further studies are required to define it for the lower band, in order not to constrain existing and future
satellite services.

2.2 Power Control/Fixed Levels

There were varied views as to having fixed maximum off-axis e.i.r.p. density levels or clear sky e.i.r.p.
density levels. Two of the proposals were based on the standard recently adopted by ETSI and which
specified maximum levels as a means of standardizing the verification testing of the earth stations.
However, there was a general consensus that the Recommendation should include some provision for
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exceeding the levellmts during rain fade conditions. Text was drafted reflecting the discussions and a
note 17 added to the proposed modification of Rec. 524.

2.3 VSAT Recommendation 728

There was a proposal to update Recommendation 728 dealing with VSAT systems. After some
discussion it was agreed that Rec. 524 should be revised first as it has a wider application, and then
Rec. 728 could be addressed at the next meeting. There was some concern that the exact definition of
VSAT type earth stations in the 30/20 GHz bands should be addressed first.

2.4 Applicability of the Off-axis e.i.r.p. Density Values to only GSO FSS Earth stations

There were varied views as to whether the Recommendation ITU-R S.524 should apply to only within
the +/- 3 degrees of the GSO plane and only to GSO FSS earth stations. One contribution proposed a
draft revision of Recommendation ITU-R S.524-5 to align the recommendation text with the technical
bases of the present maximum permissible levels of off-axis e.i.r.p. density. In 1994, the present
maximum permissible levels of off-axis e.i.r.p. density were determined and adopted by Working Party
4A, based on information from GSO FSS earth station operations for any direction within 3° of the
GSO for the 6 and 14 GHz frequency bands.

One administration indicated that the recommendation should include levels applicable to new antennas
in all directions (not just those directions within 3° of the GSO), in order to consider interference into
other systems, like NGSO FSS systems. This same view is expressed in two contributions which
presented the off-axis e.i.r.p. density specifications for GSO earth stations for any angle with respect to
the antenna boresight, as presented in ETSI GSO Ka band standards, which have been agreed by
European satellite operators.

The same administration indicated that Recommendation ITU-R S.524-5 should also include maximum
permissible levels for NGSO FSS earth stations. However, further studies are necessary to check on
this point.

2.5 Exceedance of Side-lobe Levels

There was a proposal fremJapan that the off-axis e.i.r.p. density levelrecommendation should allow a
10 % exceedance of the level, similar to the antenna radiation pattern given in Rec. ITU-R 580. There
was agreement with the proposal, and a new note 15 was added to the proposed revision to
Recommendation 524. However, further study should be undertaken to confirm that the methodology
given in Recommendation ITU-R 732 can be applied to e.i.r.p. density level measurements. Additional
studies should also be undertaken to consider the applicability of this 10% exceedance to recommends
1 and 2.

2.6 FM/TV

Notes 9, 10, 12, and 13 of Recommendation ITU-R S.524-5 address the usage of FM-TV application in
relation to other applications in the 6 and 14 GHz frequency bands. Similar notes or modifications to
those existing notes are needed to address the usage of FM-TV application in the 30 GHz frequency
band. Some administrations raised the issue of whether or not the FM-TV application should be used in
part of the 30 GHz frequency band. However, a general consensus was reached that the question of
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which frequency bands should be allocated to which applications is a WRC issue, and thus cannot be
resolved within Working Party 4A.

2.7 SNG

A general consensus was reached to address the maximum permissible levels of off-axis e.i.r.p. density
effof the satellite news gathering (SNG) applications as a new note in the recommends 54, of
Recommendation ITU-R S.524-5. Further studies are required to determine the maximum permissible
levels for this application.

2.8 Satellite G/T

It was noted that the satellite G/T performance of both interfering and victim systems impacts the
required earth station off-axis e.i.r.p. levels. Some administrations were of the opinion that further
study is required to determine the range of satellite G/T values that may form a basis for the proposal
maximum permissible values of off-axis eirp density.

29 CDMA

With regard to new NOTE 14. it was recognized that the basic principle was applicable in the case of

small spot beams in the 27.5 - 30 GHz band, but that it might not be appropriate to extend the same
principle to the lower frequency bands. Therefore, the references to recommends 1 and recommends 2

were placed in square brackets pending further review at the next meeting of WP 4A.
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ATTACHMENT 1 TO DOC. 4A/TEMP/73(REV.1)

PRELIMINARY PROPOSED DRAFT MODIFICATIONS TO
RECOMMENDATION ITU-R S.524-5

MAXIMUM PERMISSIBLE LEVELS OF OFF-AXIS e.ir.p. DENSITY
INANY DHRECHON-MTHIN3>-OFTFHE-GSO-FROM GSO EARTH STATIONS
IN THE FIXED-SATELLITE SERVICE
TRANSMITTING IN THE 6, 14 AND 430 GHz
FREQUENCY BANDS*

(Questions ITU-R 48/4 and ITU-R 70/4)

(1978-1982-1986-1990-1992-1994)

The ITU Radiocommunication Assembly,

considering
a) that geostationary satellite networks in the fixed-satellite service (FSS) operate in the same
frequency bands;
b) that interference between networks in the FSS contributes to noise in the network;
¢) that it is necessary to protect a network in the FSS from interference by other such networks;
d) that it is necessary to specify the maximum permissible levels of off-axis e.i.r.p. density from
earth stations, to promote harmonization between geostationary satellite networks;
e) that networks in the FSS may receive interference into the space station receiver;
D that the use of antennas with the best off-axis performance will lead to the most efficient use of
radio-frequency spectrum and the geostationary-satellite orbit (GSO);
g) that progress in the development of reduced side-lobe antennas indicates that improved
performance antennas will be widely available in the next few years;
h) that off-axis e.i.r.p. density levels are determined by the side-lobe gain, the transmitter output
power level and spectral distribution of that power;
1) that Annex 1 describes the basis on which the limits in this Recommendation were derived,
recommends

| that GSO networks in the FSS operating in the 6 GHz frequency band be designed in such a
manner that at any angle, ¢, which is 2.5° or more off the main lobe axis of an earth station antenna, the
e.l.r.p. density in any direction within 3° of the GSO should not exceed the following values:

* Except where providing feeder links to the broadcasting-satellite service in accordance with
Appendix 30A of the Radio Regulations (RR).
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1.1 for emissions in systems other than those considered in§ 1.2 and 1.3 below:
Angle off-axis Maximum e.i.r.p. per 4 kHz
2.5° << 48° (35 —-25 log ¢) dB(W/4 kHz)
48° < ¢ <180° -7 dB(W/4 kHz),

1.2 for emissions in voice-activated telephony SCPC/FM systems:
Angle off-axis Maximum e.i.r.p. per 40 kHz
2.5° << 48° (42 — 25 log @) dB(W/40 kHz)
48° < <180° 0 dB(W/40 kHz);

1.3 for emissions in voice-activated telephony SCPC/PSK systems:
Angle off-axis Maximum e.i.r.p. per 40 kHz
25° <p< 48° (45 - 25 log @) dB(W/40 kHz)
48° <@ <180° 3 dB(W/40 kHz);

21.4  for new antennas of ar GSO earth station using emissions other than those considered in § 1.2
and 1.3, after 1988 the e.i.r.p. density should not exceed the following values:

Angle off-axis Maximum e.i.r.p. per 4 kHz
25° <= 7° (32 - 25 log ¢) dB(W/4 kHz)
7° << 9.2° 11 dB(W/4 kHz)

92° <@p< 48° (35 -25 log ¢) dB(W/4 kHz)
48° <@ <180° -7 dB(W/4 kHz),

32 that earth stations operating in GSO networks in the FSS operating in the 14 GHz frequency
band (which are not providing feeder links to the broadcasting-satellite service in accordance

with RR Appendix 30A) be designed in such a manner that at any angle, ¢, which is 2.5° or more off
the main lobe axis of an earth station antenna, the e.i.r.p. density in any direction within 3° of the GSO
should not exceed the following values:

Angle off-axis Maximum e.i.r.p. per 40 kHz
25° <= 7° (39 - 25 log @) dB(W/40 kHz)
70 <p< 92° - 18 dB(W/40 kHz)
92° <p< 48° (42 - 25 log @) dB(W/40 kHz)
48° <@ <180° 0 dB(W/40 kHz);
3 that earth stations operating in networks in the GSO FSS operating in the 27.5 - 30 GHz

frequency band be designed in such a manner that at any angle. ¢. which is 2[2.5]° or more off the
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main lobe axis of an earth station antenna. the e.i.r.p. density [in any direction within 3° of the GSO]
should not exceed the following values:

Angle off-axis Maximum e.i.r.p. per 40 kHz
2[25]° <@=x7° ([19]=25 log @) dB(W/40 kHz)

7° <(0x92° [19-21]1dB(W/40 kHz)

9.2°  <@<48° ([19+3] 25 log ¢) dB(W/40 kHz)
48° <@<180° [-10][19-39]dB(W/40 kHz):

4 that the following Notes should be regarded as part of this Recommendation.

NOTE 1 - Values in § 1.2 above are based on a mean power noise analysis. Possible subjective effects
of interference into an SCPC-FM carrier by a very narrow bandwidth emission have not been
considered. Further studies are required on this matter.

NOTE 2 — Limits in § 1.2 above apply to normal operation of voice telephony in a 4 kHz baseband.

NOTE 3 — The values contained in § 1.1 above have been derived mainly from an analysis of FM
systems used for analogue television or multi-channel telephony. It is not known at the present time
whether telecommand and ranging systems operating in the emission band and some types of SCPC
system different from those mentioned in § 1.2 and 1.3, comply with these provisions. Studies should
be undertaken in order to determine how these systems could comply with the limits above.

NOTE 4 — Enhanced orbit utilization and easier coordination would be attained with lower side-lobe
e.l.r.p. values, and therefore, administrations are encouraged to achieve lower values where practicable.

NOTE 5 — Wherever practicable, existing GSO earth stations should comply with the values above.

NOTE 6 — The provisional values contained in § 1.42 have been derived from advanced, low side-lobe
antenna patterns, taking into account the principles of Note 3. Further studies of GSO earth station
antenna performance at angles close to the main beam, and particularly in respect of the validity of 7°
as a value up to which it is reasonable to recommend this 3 dB tightening of the off-axis e.i.r.p. density
limit. are urgently needed. These studies should also include consideration of the impact of the values
in § 1.42 on antennas with operating bandwidths greater than 500 MHz.

NOTE 7 - It may be necessary, in frequency planning, to avoid situations where television
transmissions in one network use the same frequencies as SCPC telephony transmissions in a network
using a nearby satellite.

NOTE 8 — When up-link power control is used and rain fades make it necessary, the limiting values
stated in §-32 may be exceeded for the duration of that period. In rain climates N and P in the case
when up-link power control is not used, the limits given in § 32 may be exceeded by y dB. The value of
y dB needs to be determined by further studies based on reliable propagation data to establish fade
margins with adequate accuracy. Table 2_of Annex 1 provides further guidance on this subject.

NOTE 9 — Administrations operating GSO earth stations in the 14 GHz band are encouraged to reduce
the off-axis e.i.r.p. density by increasing the required antenna diameter, employing improved antenna
side-lobe performance or, in the case of FM-TV, to use an appropriate form of energy dispersal, if
applicable.
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NOTE 10 - For FM-TV transmissions, administrations are encouraged to redyce interference to other
networks by using either programme material or appropriate test patterns, together with energy
dispersal, at all times. Figure 1 of Annex 1 provides an example of typical spectral distribution of a
FM-TV carrier modulated by programme material, together with energy dispersal.

NOTE 11 — The use of reduced satellite spacing will require further study of the e.i.r.p. limit for off-
axis angles below 2.5°,

NOTE 12 - FM-TV emissions with energy dispersal in the 14 GHz band may exceed the limits in § 32
above by up to 3 dB provided the off-axis total e.i.r.p. of the emitted FM-TV carrier does not exceed
the following values:

Angle off-axis Maximum e.i.r.p.
25° <p<s 7° (53 - 25 log ¢) dBW
7° << 9.2° 32 dBW

90.2° <p < 48° (56 — 25 log ¢) dBW
48° <@ < 180° 14 dBw

NOTE 13 — For FM-TV carriers in the 14 GHz band which operate without energy dispersal, such
carriers should be modulated at all times with programme material or appropriate test patterns. In this
case. the off-axis total e.i.r.p. of the emitted FM-TV carrier should not exceed the following values:

Angle off-axis Maximum e.i.r.p.
25° << 70 (53 -251og @) dBW
7° <p< 92° 32dBW

9.2° <@ < 48° (56 — 25 log ) dBW
48° <o < 180° 14 dBW

NOTE 14 - For systems in which the earth stations are expected to transmit simultaneously in the same
40 kHz band, e.g. for the systems employing CDMA. the maximum e.i.r.p., values in the [§1] and [§2] .
§3 above should be decreased by 10 log N(dB), where N is the number of earth stations in the receive
satellite beam of the satellite to which these earth stations are communicating and which are expected
to transmit simultaneously on the same frequency.

NOTE 15 - Earth station operating in the [30 GHz] band should be designed in such a manner that 90%
of their peak off-axis e.i.r.p. density values do not exceed the values given in § 3. The statistical
processing of the off-axis eirp density peaks should be dealt with using the method given in
Recommendation ITU-R §.732.

NOTE 16 - The off-axis e.i.r.p. density values given in § 3 do not apply to earth stations operating in
networks put into operation before [1999].

NOTE 17 - In recommends 3 it is expected that terminals operating in this band will employ
operational measures including uplink power control to compensate for uplink fading due to rain. The
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values in §3 are nominal values and in the case of systems employing uplink power control, include
any additional margins above the minimum clear-sky level necessary for the implementation of uplink
power control. During rain faded conditions, the levels in § 3 may be exceeded by earth terminals when
implementing uplink power control. '

NOTE 18 - FSS earth station terminals which have lower elevation angles to the GSO will require
higher e.i.r.p. density levels relative to the same terminals at higher elevation angles to achieve the
same power flux-densities at the GSO due to the combined effect of increased distance and atmospheric
absorption. Earth terminals with elevation angles of less than 20° may exceed the levels in § 3 by an
amount not to exceed:

[f(z) (dB). where € = elevation angle]

Further study on the definition of the function (g ) is required.

NOTE 19 - The levels given in § 2 may be exceeded by telecommand and ranging carriers transmitted

to GSO-FSS satellites in both normal and emergency modes of operation. The amount that these levels
may be exceeded when operating in normal mode is [X] dB. [Emergency mode operation is exempt
from the levels in § 2.] [The amount that these levels may be exceeded when operating in emergency
mode is [Y] dB.] The level of excess (i.e. [X] and [Y]) require further studies by ITU-R.

Annex 1 is unchanged.

CATEMPA91451.DOC




Y,

INTERNATIONAL TELECOMMUNICATION UNION

RADIOCOMMUNICATION
STUDY GROUPS

Document 4-9S/TEMP/73-E
2 October 1998
Original: English only

Source:  Document 4-9S/67 RECEIVELD
DEC -9 1998

FEDERAL COMMUNICATIONS COMMISSION
Working Party 4-9S OFFICE OF THE SECRETARY

PRELIMINARY DRAFT NEW RECOMMENDATION [4-9S/Al]

MAXIMUM ALLOWABLE VALUES OF POWER FLUX-DENSITY PRODUCED AT THE
EARTH'S SURFACE BY NON-GEOSTATIONARY SATELLITES IN THE FIXED-
SATELLITE SERVICE OPERATING IN THE 10.7 - 12.75 GHz BAND

(Questions ITU-R 237/4 and 206/9)

The ITU Radiocommunication Assembly,

considering

a) that the World Radiocommunication Conference (Geneva, 1997) has allocated the bands
11.7 - 12.5 GHz (in Region 1), 12.2 - 12.7 GHz (in Region 2), and 11.7 - 12.2 GHz (in Region 3) to
the fixed-satellite service (space-to-Earth) on a primary basis, limited to non-GSO systems;

b) that the World Radiocommunication Conference (Geneva, 1997) adopted provisional limits
on the power flux-density (pfd) produced at the surface of the Earth by non-geostationary satellites
in the fixed-satellite service (space-to-Earth) in the band 10.7 - 12.75 GHz;

c) that Resolution 131 (WRC-97) requested the ITU-R to study, as a matter of urgency, the
appropriate power flux-density values to be applied to non-geostationary satellite systems in the
fixed-satellite service to ensure the protection of the fixed service without unduly constraining the
development of either service;

d) that Recommendation ITU-R F.1241 provides the tolerable performance degradations of
digital radio-relay systems due to interference resulting from the aggregate of the emissions from
systems of other services, '

recommends

1 that in the band 10.7 - 12.75 GHz, the maximum power flux-density at the surface of the
Earth from any non-geostationary satellite in the fixed-satellite service should not exceed the values
given in the following table in any 4 kHz band!;

1 The impact of simultaneous constellations on these pfd values hasn't been taken into account and
needs further studies.

PAENGATU-R\SG-R\SG04\WP4-9S\DT\073E.WW?7 02.10.98 02.10.98
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Frequency band Limit in dB(W/m?2) for angle of arrival §)
above the horizontal plane*
0°-5° 5°-25° 25°-90°
10.7- 11.7 GHz -150 -150 + 0.5 (5-5) -140
11.7- 12.5 GHz (R1) -148 -148 + 0.5 (8-5) -138
12.5-12.75 GHz
(R1 countries listed in Nos. S5.494
and $5.496)
11.7-12.7 GHz (R2)
11.7 - 12.2 GHz (R3)
12.2 - 12.5 GHz (R3, No. S5.491)
12.5-12.75 GHz (R3)
* These values are provisional and require further study.
2 that these values relate to the power flux-density which would be obtained under assumed

free-space propagation conditions.

[NOTE 1 - The limits specified in this Recommendation are based on analyses of candidate power
flux-density limits that would result in interference below permissible levels and enable satisfactory

operation of satellite systems.]

NOTE 2 - The specified power flux-density limits are based on analyses that assumed every satellite
in the constellation produced emissions at the maximum levels allowed by the power flux-density
limits for all angles of arrival. Analyses taking into account the actual operational characteristics of

the NGSO network lead to substantially lower aggregate power flux-density levels produced.
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ANNEX 1

Sharing between non-geostationary satellites in the FSS and
the fixed service in the 10.7 - 12.75 GHz frequency band

In the framework of Resolution 131 of WRC-97 agenda, this annex addresses sharing between
non-geostationary-satellite (NGSO) satellites in the fixed-satellite service (FSS) and stations in the
fixed service (FS) in the frequency bands allocated with equal rights to both services between

10.7 GHz and 12.75 GHz.

This annex provides technical material used in determining the adequate pfd limits to protect the
fixed service, as presented in recommends 1 of this preliminary draft new Recommendation.

1 Characteristics of the NGSO system used in the calculations

The following table gives the characteristics of the NGSO system (F-SATMULTI-1B) which have
been used in the simulations:

TABLE 1
Characteristics of the NGSO system
Type of constellation WALKER 80/20/15
Shape of orbit Circular
Constellation altitude 1469 km
Constellation inclination 53¢
Number of planes 20
Number of satellite per plane A 4
Orbital period 115 min
Phase-shift between the first satellites of |67.5°
adjacent planes
2 Characteristics of the stations of the fixed service used in the calculations

The following table gives the characteristics of the digital FS receivers which have been used in the
simulations. As explained in another document presented by France to the present 4-9S meeting,
these parameters are those which supposed to be the most representative of systems in operation and
which should be used for sharing studies in the 11 GHz band.
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TABLE 2

Characteristics of FS receivers
Maximum antenna gain (dBi) 49
Noise figure (dB) )
Connecting losses (dB) 3
Noise floor dB(W/MHz) -140

3 Use of a simulation for the assessing interference on FS systems in the
10.7 - 12.75 GHz band :

A simulation has been done assuming the actual S21.16 power flux-density mask being radiated by
each space station within the NGSO FSS system. It must be noted that this assumption represents a
worst-case study for the interference, as far as it assumes that all the visible satellites radiate the
maximum pfd level in all the azimuths, and thus that all the beams of all the visible satellites are
pointing their beams towards the FS station under consideration, which is unrealistic. Moreover,
this assumption does not take into account the real antenna pattern of the satellite antenna.

Atmospheric attenuation has been taken into account in the simulation, as modelled in Document
4-9-11/50 (also Document 4-9S/TEMP/20).

The FS antenna pattern has been modelled according to Recommendation ITU-R F.1245; the
simulations has been run considering a typical FS station located at 40° latitude. One simulation has
also been run, assuming that the FS station is located 60° latitude.

The statistics of interference levels at the FS receiver have been assessed when applying the -150/
-140 dB(W/m?/4 kHz) power flux-density mask? to each NGSO satellite.

The simulation have been run during the NGSO constellation period, for 1 second time step
increment.

As justified in another document presented by France to the present 4-9/S meeting, the simulations
have been run assuming that the FS antenna is pointing 0° and 0.2° elevation.

The following figures give examples of simulations results:

. Figure 1 gives the statistics of interference levels at the FS receiver located at 40° latitude.
The FS receiver antenna is supposed to point 0° in elevation. Statistics are given assuming
different pointing azimuth of the FS receiver antenna: 30°, 90°, 130° and the "worst-case"
azimuth (=~ 51.7°, azimuth for which the probability to see a satellite passing in the main-
beam of the FS receiver antenna is the highest, given its latitude and pointing elevation).

. Figure 2 gives the statistics of interference levels at the FS receiver located at 40° latitude.
The FS receiver antenna is supposed to point 0.2° in elevation. Statistics are given
assuming different pointing azimuth of the FS receiver antenna: 30°, 90°, 130° and the
"worst-case" azimuth (~ 51.7°).

2 -150 dB(W/m?*/4 kHz) for 0° <§<5°
-150 +0.5(5-5) dB(W/m%*4 kHz) for 5° <§<25°
-140 dB(W/m%4 kHz) for 25° < § <90°

where § is the angle of arrival above the horizontal plane.

PAENGAITU-R\SG-R\SGO4\WP4-9S\DT\O73E.WW?7 02.10.98 02.10.98
(75445)




-5-
4-9S/TEMP/73-E

Figure 3 gives the statistics of interference levels at the FS receiver located at 60° latitude.
The FS receiver antenna is supposed to point 0° in elevation and towards the "worst-case"

azimuth.
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FIGURE 3

Cumulative distribution of interference power at the FS receiver located 60° latitude
Pointing elevation of the FS receiver antenna: 0.2°
Pointing azimuth of the FS receiver antenna: worst-case

4 Conclusion

The above simulations show that, when applying the power flux-density masks as presented in
recommends 1 of this preliminary draft new Recommendation to all the space stations of a NGSO
constellation like F-SATMULTI 1B, for any pointing azimuth of the FS receiver antenna, the FS
short-term and long-term interference criteria are met, even in the "worst-case" pointing azimuth,
and even for FS receivers located at high latitudes.

PAENGNTU-R\SG-R\SGO4\WP4-9S\DT\O73E. WW?7 no1n oo




RECEIVED
DEC -9 1998

Document 4A/TEMP/72 OFFICE OF THE SECRETARY

WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION

PROTECTION OF FIXED-SATELLITE SERVICE NETWORKS USING
SLIGHTLY-INCLINED GEOSTATIONARY-SATELLITE ORBITS
FROM ALL OTHER FIXED-SATELLITE SYSTEMS

1 Introduction

WRC-97 adopted provisional power flux-density limits in certain frequency bands that would apply to
non-GSO FSS systems to protect GSO FSS networks and GSO BSS networks. Resolution 130 (WRC-
97), "Use of Non-Geostationary Systems in the Fixed-Satellite Service in Certain Frequency Bands"
and Article S22.2 of the Radio Regulations contain limits corresponding to an interference level caused
by one NGSO system in the frequency bands 10.7 - 12.75 GHz, 17.8 - 18.6 GHz, and 19.7 - 20.2 GHz.
Annex 2 to Resolution 130 provides a list of studies and related activities which are required to review
the regulatory conditions relating to the coexistence of non-GSO and GSO FSS systems. Item 7 of this
list includes studies to determine the feasibility of frequency sharing between non-GSO FSS networks
using circular orbits and networks using slightly-inclined geostationary orbits and was addressed by
WP 4A in October 1998. Although studies have been conducted, further study is required.

2 ITU Radio Regulations

The Radio Regulations do not define "slightly-inclined" geostationary orbits. The operation of satellites
in slightly-inclined geostationary orbits is generally not separately addressed in the Regulations. An
exception is Article S22.5A of the Radio Regulations, which recognizes the fact of £5° inclination use
by GSOs and imposes an apfd limit on emissions from an NGSO system in the frequency band 6 700 -
7 075 MHz.

Attached as Annex 1 is a proposed preliminary draft new Recommendation, entitled "Protection of
fixed-satellite service networks using slightly-inclined geostationary-satellite orbits from all other
- fixed-satellite systems".




ANNEX 1 TO DOCUMENT 4A/TEMP/72
PROPOSED PRELIMINARY DRAFT NEW RECOMMENDATION

PROTECTION OF FIXED-SATELLITE SERVICE NETWORKS USING
SLIGHTLY-INCLINED GEOSTATIONARY-SATELLITE ORBITS
FROM ALL OTHER FIXED-SATELLITE SYSTEMS

The ITU Radiocommunication Assembly,

considering
a) that the definition of a geostationary satellite in the Radio Regulations (S1.189) has no
indication for a maximum value of the angle of inclination of the orbit of a geostationary satellite;
b) that station-keeping fuel on geostationary space stations constitutes an appreciable portion of
in-orbit mass and tends to be the limiting factor of a geostationary space station's life;
c) that north-south station-keeping consumes up to 90% of the total fuel;
d) that, in the absence of north-south station-keeping, the orbit of a geostationary satellite is

subject to no more than about 0.9° of orbit change per year, and the inclination will never exceed the
natural limit of 15°;

e) that, on the other hand, the absence of north-south station-keeping may require additional
equipment at the earth stations, such as angular tracking, polarization tracking and for digital
transmissions also, larger size elastic buffers and more complex synchronization methods;

f) that the data required by RR Appendices 3 and 4 (WARC ORB-88) include the effects of using
slightly-inclined geostationary-satellite orbits;

g) that the use of an inclined orbit may be designed into the GSO system;
h) that the number of FSS space stations utilizing slightly-inclined orbits is small,
1 that implementation of sharing between NGSO and GSO systems necessitates the use of
mitigation techniques which include GSO arc avoidance;
k) that the epfd experienced in the main lobe of GSO earth station antennas is not a function of
the inclination angle of the geostationary-satellite orbit;
)] that the off-axis e.i.r.p. of earth stations can be substantially higher in the N-S direction than in
the E-W direction,

recommends
1 that an FSS network using the geostationary orbit and intending to operate without north-south

station-keeping during part of its in-orbit life but maintaining a inclination not exceeding x° should be
protected from interference from NGSO networks at the same maximum permissible levels of
interference as an FSS network using geostationary orbits with zero inclination;

2 that an FSS network using the geostationary orbit and intending to operate without north-souith
station-keeping during part of its in-orbit life but maintaining a inclination not exceeding x° should be




afforded equal protection from GSO earth station off-axis e.i.r.p. interference as non-inclined GSO
networks;

3 that the maximum permissible levels of interference referred to in recommends 1 and 2 be as
specified in Recommendation ITU-R S.1323.

4 that further study is required to determine the degree of protection afforded to those GSO
systems using inclinations greater than x°.




UL/UD/ 1336 03 L« 44245244292
LPEFAR | MUM | MUAUUFALD PAGE
82

o
f"' \ UNITED STATES DEPARTMENT OF COMMERCE
> National Telecommunications and
« informetion Administration

‘s%‘ j Washington, D.C. 20230
December 30, 1997 RECEIVED
B DEC -9 1998
Ms. Regina Keeney-;: CEDERAL
Federal Comrnumcaticns Commission OFFICE OF THE SECRETARY

Chief, Tntemaﬁowaumau
2000 M Stréet, N.W. , Suite 800
Washington, D.C. 20554

Dear Ms. Keeney:

| am writing to you in regards to the Petition for Rulemaking requested by DIRECTV
Enterprises, Inc., and a letter (see enclosure) recently received from the Office of the Assistant
. Secretary of Defense. The petition requests the Commission to implement the allocation for the
broadcasting-satellite service in the 17. 3-17 8 GHz band prior to the effective date of April 1,
2007 (ITU-R footnote S5.517).

NTIA fully supports the position of DOD (see enclosed letter) that the band 17.3-17.8
band can not be used by the broadcasting-satellite service prior to the effective date of April 1,
2007. NTIA and DOD are willing to work with the Commission as we approach the April 1,
2007 date to ensure a smooth transition. .

if you have any questions regarding this subject, please call me at (202) 482-1850 or
Robert Hinkle at (202) 482-3212.

Sincerely,

Richard Alow

Associate Administra{or
Office of Spectrum Management

Enclosure

cc. R. Dyson, OASD
C. Raiford, OASD
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
6000 DEFENSE PENTAGON
WASHINGTON, DS 20301-8000

December 30, 1997

e RECEIVED

Mr. Richard Parlow :
Associate  Administrator | DEC -9 1998
National Telecommunications and .

Information Administration, OsSM Hﬂﬂl“""“ﬁ:ﬂﬂ;m“m
U.S. Department of Commerce OFFICE OF THE
Washington, DC 20230

Dear Mr. Parlaw:

We have reviewed the Petition for Reconsideration of DirecTV
Enterprises, Inc. The bands listed are critical to current
Department of Defense (DoD) operations. The established
international transition date (Footnote S5.517 teo the ITU Table
of Frequency Allocations that authorizes use of the band 17.3 -
17.8 GHz for the broadcasting satellite service (BSS) in Region 2
effective April 1, 2007) must be maintained to protect the U.S.
government’s considerable investment in existing services in this
band. Hence, we cannot agree with any changes.

As we approach April 1, 2007, the Department is willing to
work with NTIA and the FCC to assure that the transition and
associated raegulatory provisions provide for an effective and
compatible operating environment. In our view, this is necessary
to ensure a balanced consideration of national security and
private sector interests.

Your immediate support concerning this request will be

'greatly appreciated.
chard Mw. bys@/

Director, Communications

TOTAL P.ea2




INTERNATIONAL TELECOMMUNICATION UNION

RADIOCOMMUNICATION Revision 1 to

STUDY GROUPS Document 4-9-11/TEMP/28-E

JOINT TASK GROUP 4-9-11 9 July 1998

TOULOUSE, 2-10 JULY 1998 Original: English only

RECEIVED
DEC -9 1998
JTG 4-9-11 Sub-Group 2 FEDERAL COMMUNICATIONS COMMSSSI)

OFFICE OF THE SECRETARY

REPORT ON SHARING BETWEEN NON-GSO/FSS AND GSO/BSS

Scope of Sub-Group 2 studies

The Sub-Group 2 has followed the terms of reference approved at the occasion of the first JTG
meeting in March 98, which point out:

“To conduct studies and produce draft CPM text, pursuant to the relevant portions of Resolutions
538 and 721 and the BR Administrative Circular CA/48, relating to the sharing between non-
GSO/FSS and GSO/BSS systems/associated feeder links”.

During the second meeting of the JTG (Toulouse, July 1998), the Sub-Group 2 has been allocated a
number of input documents submitted by Administrations and Sector Members in response to the
conclusions reached at the first meeting. About 45 delegates have been participated representing the
Administrations of: Canada, France, Austria, Australia, Iran, Japan, Portugal, Spain, Switzerland,
Sweden, Russia, Luxembourg, Brazil, United Arab Emirates, Lebanon, USA, Intelsat and the
assistance of the BR.

For the sake of efficiency, the Subgroup has established a Working group 2 a to deal with GSO BSS
characteristics. This working group was created at the very beginning of the JTG meeting and its
terms of reference, as approved, are:

“- Compile a list of those GSO BSS links according to the contributions from Administrations
in response to CR/92, in addition to the contributions of 10-11S/SRG-2.

- Produce a spreadsheet listing, for each of those links, the parameters of Annex 4 to CR 92.”
The Working Group 2A has been chaired by Mr. J. Chartier (France).

In addition to the Working Group, the Sub-Group 2 decided, at the light of the progress made, to
create also a Drafting group 2b to deal with the analysis of the different sources of interference
which exist into GSO/BSS links. The Drafting group has been chaired by Dr. J. Sesefia (Spain) and
has been assisted by representatives of France, Canada, Iran, USA, EBU, Intelsat.

Working Group 2A

A separate report (4-9-11/TEMP/27) provides details on the work carried out by this Working
Group. In response to its mandate, the list of GSO/BSS links has been produced and a
comprehensive number of GSO/BSS carriers have been identified as reference cases to be taken into
account when computing interference from non-GSO/FSS into GSO/BSS.

CAMY DOCUMENTSM-9-11\DT\028RI1E.DOC
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A liaison statement has also been prepared to response to the corresponding one from
10-11S/SRG-2. It is understood that 10-11S may wish to continue related studies on the
characterisation of GSO/BSS links as well as detailed analysis on link budgets for GSO/BSS
systems. Comments on improved link budgets spread sheet are also provided to 10-118S for their
further study. Also, requests for further information on three dimentional radiation pattemns of
receiving earth stations is made. This liaison statement also includes the report of activities of TG
Sub-Group 2, including a preliminary approach for assessing interference into Appendix S30
assignments within the current regulatory framework, which is one of severa}/] Péijhe&

The report from WG 2A describes document 4-9-11/172 from Canada. This document presents
measurements that identify asymmetries in the three-dimensional patterns of some 45 cm antennas
using off-set feeds. Other working groups within JTG 4-9-11 may wish to review this document as
it may impact their work (for example the development of validation software for the BR or in
performing simulations).

Drafting Group 2B

Annex 1 describes the work carried out by the Drafting Group 2B, which has progressed
significantly on the assessment of interference from several sources into the GSO/BSS links. This
report includes a preliminary approach for assessing interference into Appendix S30 assignments
within the regulatory framework. The drafting group reviewed several possible approaches
proposed by administrations for the development of interference protection criteria to protect
Appendix S30 Plan assignments and future modifications/additions to this Plan.

Review of pfd limits applicable to GSO/BSS bands

A number of input documents has been studied by Subgroup 2 and its Working and Drafting
Groups. The documents allocated to Subgroup 2 were:

* GSO/BSS Sharing: 90 (USA), 93(USA), 102(USA), 115(3), 136(F), 142(F), 145(F), 147(USA),
174(F), 179(USA), 199(E), 205(INT) and Info/8(CAN).

* GSO/BSS characteristics: 68(AUS), 71(INT), 91(USA), 115(J), 139(CAN), 165(10-11S/SR-2),
166(S), 172(CAN), 198(E) and 209(BR).

In addition to the above list of documents, the Sub-Group has borne in mind other documents as
reference documents: 85, 95, 107, 110, 124, 126, 133, 150, 152, 153, 176, 186.

A brief summary on the topics covered by each document is herebelow provided:

Doc. 90. It includes a preliminary assessment on the possibilities for sharing between GSO/BSS and
non-GSO/FSS (Earth to Space) in the 17.3-17.8 GHz frequency band in Region 2. The Document
concludes that there are potential sharing difficulties between non-GSO/FSS gateways and
ubiquitous GSO/BSS receive earth stations in the same frequency band depending on the gateway
locations relative to BSS earth station locations. The analysis points out the difficulties for
large numbers of non-GSO/FSS user terminals to share the same frequency band with ubiquitous
GSO/BSS receive earth stations, for example, required coordination distance are found to be about
678 km without shielding and about 68 km with shielding. However, further studies are needed to
more accurately assess the interference situations between user terminals and GSO/BSS earth
stations, including taking into account the statistical nature of the interference.
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Doc.93:  This document contains an analysis using one methodology derived from
Methodology A in Rec. ITU-R 1323 to identify criteria to ensure that short-term interference events
caused by non-GSO/FSS systems will never result in unacceptable loss of signal quality for a
GSO/BSS carth station receiver. It also briefly describes the characteristics of heavily coded digital
transmission links. Calculations for two sample BSS links indicate that the maximum epfd values
needed to protect these links is close to the provisional short term epfd limit. However more
analysis are needed to evaluate the impact of rain induced received temperature increase on these
results.

Doc. 102: This document investigates the change in BSS system availability due to the
introduction of noise-like interference from NGSO FSS systems. The analysis is performed by
including a C/I term for the long-term interference contribution in the BSS system link budget. The
results indicate that six NGSO FSS systems each operating at the provisional long term epfd limit
will induce more than a 20% increase in the unavailability over much of the continental United
States. When the interference limits derived in document 179 are used, the availability degradation
is substantially reduced.

Doc. 115: This document includes analysis on the impacts that provisional limits would have on
some Japanese GSO/BSS systems. The analysis concludes on the need to study the limitations on
the number of multiple non-GSO/FSS systems or otherwise to establish limitations on the epfd
values to take account for the case of multiple non-GSO systems. It also requests detailed
information on specific parameters of the non-GSO/FSS systems to assess the potential interference
into GSO/BSS. Some mentions the need for rules to protect GSO/BSS systems after start of
operation of the NGSO FSS system are made.

Doc. 136: This document attempts to identify appropriate power limits that could ensure
coexistence betweew SS systems and the other services and systems in the band
17.3-17.8 GHz. It at the limits and sharing criteria that are currently in force in the same or
in the adjacent frequency bands and/or in the same or the other Regions would also be adequate to
ensure the coexistence of all the services and systems involved. This coexistence would be possible
with some limited adjustments to the current regulatory provisions. :

Doc. 142: This contribution includes a comprehensive analysis on the possible options that may
be used in developing long term criteria for the protection of the GSO/BSS Plans against non-
GSO/FSS, GSO/FSS, GSO/BSS and terrestrial services in the cases of inter-regional and/or
interservice sharing. The results of the assessments made lead to the conclusion that the most
appropriate criterion to protect the GSO/BSS Plans and their future modifications would be a fixed
noise increase criterion, adjusted to coincide with the current pfd limits provided by Annexes 1, 3
and 4 of Appendix S30. The adoption of this criterion would lead to some relaxation in the current
pfd limits.

Doc. 145: This document assess the impact of the power limits included in Article S22 into the
GSO/BSS links provided at the first JTG meeting. The results of these studies need to be updated
with the new list of GSO/BSS characteristics as compiled during the second JTG meeting.

Doc. 147: This contribution presents trends in key relevant technologies which should be taken
into account when computing interference into GSO/BSS systems. The proposed GSO/BSS system
parameters to examine are: earth station and satellite receiver system noise temperatures; satellite
antenna beamwidths; earth station antennas; on-board processing; fade compensation; bit error
control including adaptive coding, etc.
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Doc. 174: This document presents the results obtained in a measurement campaign to assess
empirically the impact of a non-GSO/FSS system compliant with the present epfd limits into actual
GSO/BSS receptions (Astra 19.2 E, EUTELSAT 13°E and HISPASAT 30°W using commercially
available equipment). These tests demonstrated that, for these specific links, the short term epfd
limits do hot create degradation into a signal presented in a TV screen and no impact was
observable on a spectrum analyser. The margins obtained with respect to unavailability thresholds
were of 16 dB for digital TV carriers and 11 dB for analog TV carriers.

Doc.178/Info/8: This document addresses the long term and short term epfd values required to
protect the planned Canadian GSO/BSS at two orbital positions. The long term criterion used was
that the total aggregate long term interference from multiple NGSO FSS systems does not degrade
the clear sky margin of the BSS link by more than 0.1 dB, with the aim to protect most receive
terminals. The short term criterion used was that the total aggregate short term interference should
not result in an outage event, assuming that the interference can use all the clear sky margin of the
link. The results of this analysis indicate that the provisional limits, where applicable, would protect
most of the BSS links considered, provided that these epfd limits represent the aggregate
interference of all the NGSO FSS systems in the band. However, there remain many links,
particularly in the long term criterion for small aperture antennas and in the short term criterion, for
the larger aperture antenna, where the provisional limits would appear to provide insufficient
protection.

Doc. 179: This document presents an expanded protection ratio approach based on protection ratio
techniques used in the radio regulations, but differing from these techniques in that it proposes a
mechanism to allocate amounts of intra-service and inter-service interference noise within a
protection-ratio-determined budget focusing on plan modifications which employ digital
transmission techniques. Based on values assumed for certain apportionment of the allowed
interference, the contribution proposes specific epfd limits more severe than the provisional ones. It
also indicates that protection for future GSO/BSS systems using other modulation constellations as
8-PSK, 16-QAM would not substantially differ from the requirements derived for QPSK.

Doc. 199: This document provides a preliminary assessment on the impact that several pfd limits
(including the provisional limits as approved by WRC 97) have on typical HISPASAT parameters.
The worst case of degradation leads to 3.4% for 27.5 Mbauds in the uplink and for the downlink a
wider range of limits is assessed resulting the worst case for those links located in the edge of the
coverage for which the receiving antennas are the biggest ones. In order to bring the concept of
limits more useful for the use by GSO/BSS operators, epfd mask should be developed rather than
specific cases of percentages of time and receiving antennas.

Doc. 205: This document discusses a proposed approach for deriving long term criteria to protect
GSO/BSS against non-GSO/FSS. The rationale used is that the GSO/BSS links should get, at a
minimum, the same long term protection from non-GSO/FSS systems as that they receive from
GSO/FSS or GSO/BSS operating in the same bands.

Based on this approach, the document proposes that the epfd for the protection of the BSS Plan
assignments be derived from the most stringent of the two criteria (inter-regional and intra-regional)
in Appendix S30.
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List of remaining studies
— Study of the preliminary proposed computing interference approach and review of its validity
— Review of the assumptions for a number of subsequent modifications to the BSS Plans under the

tngger,valatg
—-(Assump on on the number of simultaneous GSO/FSS and GSO/BSS systems creating
interference into a given GSO/BSS system.

— Statistical analysis for each GSO/BSS assignment and its test points, including the list complled
by SWG 2A

— Characterisation of earth station radiation patterns in a three-dimensional profile.
— Further elaboration of alternative methodologies to derive protection criteria.

— Determine additional epfd specification pomtsEaclhtatmg sharing between non-GSO/FSS and
- GSO/BS oss range of antenna sizes an appropriate interpolation method-ﬁeﬁala@_tg facilitate
). the use of the limits by Administrations.

— Further study of technology trends in order to review the provisional limits.
— Assess the impact of alternative methodologies on the availability of GSO/BSS systems
— Evaluate the impact of non-GSO/FSS interference combined with solar transit events.
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ANNEX 1
Drafting Group 2B

PRELIMINARY APPROACH FOR ASSESSING THE INTERFERENCE INTO
APPENDIX S30 ASSIGNMENTS WITHIN THE CURRENT
REGULATORY FRAMEWORK

In order to assess the allowable interference level from a NGSO FSS system into an assignment in
Appendix S30 Plans, it is necessary to first assess the interference level that could be expected into
the assignments of Appendix S30 plans from the other systems and services sharing the same
frequency band in the same or in another Region. A preliminary assessment using this approach is
done in the following way:

1 Interference from the assignments in the same Regional Plan

For each assignment in one of the Regional Plans, the interference generated by the assignments
currently included in the same Regional Plan can be taken as the sum of the EPM or OEPM
associated to this assignment with the aggregate C/I corresponding to the objective of the
corresponding Plan, i.e.:

= 24 dB for Regions 1 and 3 Plan
= 29 dB for Region 2 Plan (assuming a 1 dB degradation by the uplink C/T)

In principle, most of the assignments in the Plan can be expected to have a positive EPM/OEPM.
However, the assessment should be done in a statistical way, encompassing all the assignments in
the Plan and all their associated test points in order to have a more detailed understanding-of the
interference situation.

Associated to these C/I objectives, the pfd of the wanted assignment in the Plan for 99% of the
worst month may be assumed to be the following:

= -108 dB(W/m?/27 MHz) in Regions 1 and 3
» -107 dB(W/m?/24 MHz) in Region 2.

For a zero dB EPM/OEPM, this leads to an aggregate interference level caused by all the
assignments currently included in the same Regional Plan corresponding to an interfering epfd level
of:

* 108 -24=-132 dB(W/m?27 MHz) in Regions 1 and 3
* -107-29=-136 dB(W/m?*24 MHz) in Region 2.

2 Interference from the future assignments in the same Regional Plan

The interference from the future assignments that may be entered in the same Regional Plan after
successful application of Article 4 procedure may be assumed, initially, to correspond to six times a
0.25 dB degradation in EPM/OEPI\/& /

iSatid f@)\y
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For a zero dB EPM/OEPM, this would lead to an aggregate interference level caused by all the
assignments of the same Regional Plan corresponding to an interfering epfd level of:

= -132+6x0.25 =-130.5 dB(W/m?/27 MHz) in Regions 1 and 3
=. -136 +6x0.25 =-134.5 dB(W/m?/24 MHz) in Region 2

3 Interference from the GSO FSS or unplanned GSO BSS in another Region

The interference from the GSO FSS or unplanned GSO BSS (Resolution 34) in another Region after
successful application of Article 7 procedure may be assumed, initially, to correspond to:

= Six times the Annex 4 of Appendix S30 permissible interference for a wanted BSS
assignment in Region 1 in the frequency band 12.2-12.5 GHz, caused by GSO FSS in
Region 3;

= 2 times the Annex 4 level for a wanted BSS assignment in Region 1 in the frequency
band 11.7-12.2 GHz, caused by GSO FSS in Region 2; A

= ] time the Annex 4 level for a wanted BSS assignment in Region 2 in the frequency
band 12.5-12.7 GHz, caused by GSO FSS in Region 1 or 3, or by unplanned GSO BSS
in Region 3.

= 1 time the Annex 4 level for a wanted BSS assignment in Region 3 in the frequency
band 11.7-12.2 GHz caused by GSO FSS in Region 2.

Figure 1 provides the corresponding Annex 4 permissible epfd level, as function of the orbital
separation, for various BSS antenna sizes and patterns. It should be noted that, since the Annex 4
pfd mask is based on the original antenna patterns of WARC-77 (Figure 7 of Appendix S30
(WRC-97)), the permissible epfd varies considerably with the orbital separation between the - -
wanted BSS space station and the interfering GSO FSS or unplanned BSS space station. Figure 1 is
based on the following equations:

Epfd (0) = pfd snex 4(6) — Dy (@)
Where:

= Epfd (0) = the pfd limit that would provide into the main lobe of the receive BSS
antenna of interest the same protection as that provided by Annex 4 of Appendix S30 for
the corresponding orbital separation 0.

= pfd ,ex < (0) s the value of pfd provided by Annex 4 of Appendix S30 S30 for the
orbital separation 0.

= Dy () is the off-axis discrimination provided by the BSS receive antenna of interest in
the direction of the interfering GSO FSS space station located with an orbital separation
-0 from the wanted GSO BSS space station (¢ = 1.1 0) (¢ is the topocentric angle
corresponding to 0).
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Figure 1 - epfd level required to achieve the same protection as provided by Annex 4
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4 Interference from modifications to another Regional BSS Plan

The interference from assignments in the Plan of another Region may be assumed, initially, to
correspond to:

*  One time the Annex 1 of Appendix S30 permissible interference.

Since the Annex 1 of Appendix S30 permissible interference is given by a pfd mask identical to that
of Annex 4 of Appendix S30, the difficulties shown in section 3 above also apply in this case to
identify what the applicable epfd level might be.

5 Interference from terrestrial services

The interference from terrestrial stations in the same or another Region may be assumed, initially, to
correspond to:

= One time the Annex 3 of Appendix S30 permissible interference.

Since the Annex 1 of Appendix S30 permissible interference is given by a pfd mask similar to that
of Annex 4 of Appendix S30, difficulties similar to those shown in section 3 above also apply in
this case to identify what the applicable epfd level might be.

It should be noted that this type of interference may not apply in some parts of Region 2, where
terrestrial services are not intended to be used. )
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TECHNICAL CHARACTERISTICS OF RADIOLOCATION STATIONS IN THE 17.3-17.7 GHz
BANDS TO BE TAKEN INTO ACCOUNT IN ANY SHARING WITH NGSO FSS SYSTEMS

1 Background

At WARC-79, the band 17.3-17.7 GHz was allocated the fixed-satellite service (Earth-to-space). The
allocation was limited by RR 869 which states: “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”. The
17.3-17.7 GHz band is covered by Appendix 30/S30A and therefore was limited to satellites on the
geostationary-satellite orbit. In the 17.3-17.7 GHz band, the radiolocation service was modified from
primary to secondary. Sharing between the GSO FSS and the radiolocation service could be A
accomplished by the radiolocation service limiting their e.i.r.p. towards the GSO. Since the e.i.r.p. of a
BSS feeder link was expected to be on the order of 80 dBW or more, sharing was expected to be
possible if the radiolocation service would limit their e.i.r.p. towards the GSO to approximately 50
dBW. This would allow the radiolocation stations to continue to operate in the band provided they
constrain their e.i.r.p. towards the GSO. These radiolocation stations are transmitting e.i.r.p.’s of much
greater than 50 dBW away from the GSO.

At WRC-95. S5.516/RR869, was modified as follows: “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 use of the band 17.3-17.7 GHz in Region 2 by the feeder links for the broadcast-satellite service in
the band 12.2-12.7 GHz, see Article 15A/S11.”

Additionally, WRC-95 did not designate the 17.3-17.7 GHz band in Region 2 for use by NGSO FSS
satellite systems. Due to the complexity of the use of this band in Region 2, including the radiolocation
service, further studies were required to determine if sharing was feasible.
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2 Characteristics of Radiolocation Stations
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Numerous types of radiolocation stations operate in the band 17.3-17.7 GHz. These stations include
ship, ground and airborne equipment. Some of the stations are for the tracking of objects in space.
Currently, the only requirement on these stations is the requirement to protect the GSO satellite

recelvers.

Technical parameters on the radiolocation stations operating in the 17.3-17.7 GHz band are contained

in Table 1.
TABLE 1
Type Function Platform EIRP - dBW
1 Ground Mapping Airborne 80.0
2 Missile Guidance Airborne 48.4
3 Radar Warning-RX Ship n/a
4 Search-RX Airborne n/a
5 Ground Mapping Airborne 80.0
6 Missile Guidance Airborne 44.8
7 Radar Warning-RX Ship n/a
8 Tracking | Ship 81.0
9 Radar Warning Ground Transportable n/a
10 Target Acquisition Airborne 34.0
i Tracking Ground Transportable 81.0
2 Ranging Ground Transportable 100.0
i3 SAR-Imagery Airborne 50.0
4 Space Tracking Ground 115.7

n/a - not applicable

In addition there are 32 other systems which involve airborne, ship and ground based radars.

3 Sharing between radiolocation stations and NGSO FSS systems

Radiolocation stations, including some which are tracking objects in space, transmitting with an e.i.r.p.
of up to 116 dBW are used in this band. NGSO FSS earth station transmitting e.i.r.p.’s would be
orders of magnitude less than this value. Sharing was found to be feasible with GSO systems (Earth-
to-space) if the radiolocation stations limit their emissions toward the geostationary orbit. However,
the radiolocation station emissions toward a NGSO satellite could be 66 dB higher than toward the
geostationary orbit. There is a risk to NGSO FSS systems.
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1 Introduction

WRC-97 adopted No. MOD S5.516 provisions to designate usage of non-GSO satellite systems in the
fixed-satellite service (Earth-to-space) in the 17.3 - 18.1 GHz frequency band in Regions 1 and 3.
Additionally WRC-97 adopted WRC-99 agenda item 1.13.2 recommending regulatory approaches to
be considered for other sharing situations. However, WRC-97 did not designate the 17.3 - 17.8 GHz
frequency band in Region 2 for use by non-GSO FSS satellite systems. Specifically, Resolution 538
indicates that further studies are needed on sharing between GSO BSS and non-GSO FSS (Earth-to-
space) systems in the 17.3 - 17.8 GHz frequency band in Region 2. Further, Resolution 538 states that
"coexistence of receive BSS earth stations and large numbers of transmit non-GSO FSS terminals
would not be feasible".

This contribution presents study results on sharing between BSS (allocation will come into effect on
April 1, 2007) and non-GSO FSS (Earth-to-space) in the 17.3 - 17.8 GHz frequency band in Region 2.
Analysed is the interference situation resulting from non-GSO FSS gateway transmissions into BSS
receive earth stations.

2 I/N analysis of non-GSO FSS gateway transmissions into BSS earth stations

An interference-to-noise (I/N) analysis from non-GSO FSS gateways into BSS earth stations was
performed using preliminary gateway parameters of a non-GSO FSS system operating at

17.3 - 17.8 GHz under clear sky condition. The on-axis elevation angle for the gateway antenna is
assumed to be 10°. The BSS required I/N value (-18 dB) is derived from Appendix 30 protection ratio
(assuming I/N is similar for 12 GHz and 17 GHz frequency bands), provided that only one gateway
will be in the vicinity of a BSS earth station. If more than one gateway (possibly six) is nearby, another
I/N value is needed.
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TABLE 1

I/N analysis of non-GSO FSS gateway transmissions into BSS earth stations

Parameter Units Case 1: Case 2:
Clear Sky | Clear Sky With Shielding
| Non-GSO FSS gateway 17 GHz uplink e.i.r.p. (on-axis) dBW 52.1 52.1
2 Off-axis loss dB -45.4 -45.4
3 dB 0.0 -20.0
4 Bandwidth (22.6 MHz) dB-Hz -73.5 -73.5
5 [Uplink e.i.r.p. density towards horizon dB(W/Hz) -66.8 -86.8
6
7 BSS earth station system noise temperature dBK 23.0 23.0
8 Boltzmann's constant dB(W/K/Hz) -228.6 -228.6
9 |Noise power density (No) dB(W/Hz) -205.6 -205.6
10
11 |I/N required dB -18.0 -18.0
12
13 |lo max from non-GSO FSS gateway dB(W/Hz) -223.6 -223.6
14
15 |BSS earth station receive antenna gain towards non-GSO FSS gateway dBi 0.0 0.0
16
17 |Isotropic area dB-m"2 -46.3 -46.3
18
19 |Atmospheric loss (at coordination distance in line 23) dB 0.0 0.0
20
21 |Required spreading loss dB/m”2 -110.4 -90.4
22
23 |Coordination distance km 93.9 9.4
24 miles 58.4 5.8
25
26 |Power flux-density at BSS earth station dB(W/m”2/Hz) -177.3 -177.3
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Table 1 provides preliminary calculations indicating that the required coordination distance between
a non-GSO FSS gateway and a BSS earth station would be approximately 94 km (Case 1) for the
on-axis direction. This distance would be prohibitively large to exclude deployment of ubiquitous
BSS earth stations. Note that this analysis does not consider the time varying nature of the
interference and shows only the worst case situation which will occur for small percentages of the
time.

Even though 1t is uncertain whether or not shielding techniques will be employed, a second case
was also analysed in which the gateway is assumed to employ some type of shielding that would
effectively reduce the gateway's e.i.r.p. density towards the horizon by about 20 dB (Case 2). In this
case, the on-axis direction coordination distance reduces to about 9 km, a range that is still large
enough to exclude the deployment of ubiquitous BSS earth stations.

For comparison purposes, the width of a North American residence is approximately 100 m
(residential lot size of 100 m by 100 m) in a suburban area. As a result, a distance of 94 km can span
about 940 residences, while a distance of 9 km can span about 90 residences.

The previous paragraph only considers non-GSO FSS gateways pointing in one direction; however,
the gateways possibly have to track non-GSO satellites in all azimuth directions. As a result, the
on-axis coordination distance becomes the radius of a circular coordination area with the gateway at
the centre. Based on this assumption, the coordination area will be about 27 800 km* and 250 km?
without shielding and with shielding, respectively. The area of a North American residence can
approximately be 10 000 m” or 0.01 km’ in a suburban area. Therefore, without shielding, the
coordination area can cover 2.8 million residences; with shielding, 25 000 residences.

Reverse band operations in the 17.3 - 17.8 GHz frequency band, coming into effect on 1 April 2007,
have the same sharing issues between feeder links and BSS receive earth stations; however in this
case, the number of feeder link sites is limited. Presently, there are six BSS feeder link sites in the
United States. Conceivably, up to four BSS operators in the United States can install eight feeder
link sites housing large antennas with low side lobes pointing at one point in the sky. The scenario
is drastically different from that in which possibly six non-GSO FSS operators with 180 gateway
sites in the United States (30 gateways per operator) housing small non-GSO FSS antennas with
large side lobes practically spanning the whole sky. Potentially, 180 gateways can aggregately claim
a coordination area of 5 million km® without shielding and 45 000 km® with shielding. For
comparison purposes, 5 million km” would cover over half of the land area of the United States
(continental US, Alaska, Hawaii, and Puerto Rico) which is about 9.5 million km”’. It becomes
potentially infeasible for non-GSO FSS gateways to share a frequency band with BSS earth stations.

Table 2 provides a similar analysis from non-GSO FSS user terminals into BSS earth stations,
assuming user terminals can be deployed in the 17.3 - 17.8 GHz frequency band. Because user
terminal power densities are much higher than gateway power densities in the horizon direction, the
coordination distances are extremely large, 140 000 km without shielding and 14 000 km with
shielding. These values indicate that it is impossible for non-GSO FSS user terminals to share with
BSS earth stations.
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TABLE 2
I/N analysis of non-GSO FSS user terminal transmissions into BSS earth stations
Parameter Units Case 1: Case 2:
Clear Sky Clear Sky With
Shielding
1 Non-GSO FSS user terminal 17 GHz uplink e.i.r.p. (on-axis) dBW 38.1 38.1
2 Off-axis loss dB 23.1 23.1
3 Shielding dB 0.0 -20.0
4 Bandwidth (2.93 MHz) dB-Hz -64.7 -64.7
5 |Uplink e.i.r.p. density towards horizon dB(W/Hz) -3.5 -23.5
6
7 BSS earth station system noise temperature dBK 23.0 23.0
8 Boltzmann's constant dB(W/K/Hz) -228.6 -228.6
9 [Noise power density (No) dB(W/Hz) -205.6 -205.6
10
11 {I/N required dB -18.0 -18.0
12
13 |lo max from non-GSO FSS user terminal dB(W/Hz) -223.6 -223.6
14
15 |BSS earth station receive antenna gain towards non-GSO FSS user terminal dBi 0.0 0.0
16
17 {Isotropic area dB-m”"2 -46.3 -46.3
18
19 |Atmospheric loss (at coordination distance in line 23) dB 0.0 0.0
20
21 |Required spreading loss dB/m”2 -173.8 -153.8
22
23 |Coordination distance km 138479 13848
24 miles 86065 8607
25
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3 Conclusions

Depending on the number of non-GSO FSS gateways/user terminals and their locations relative to
BSS earth stations, the above analytical results support WRC-97's decisions that it would be
infeasible for a large number of non-GSO FSS gateways/user terminals (Earth-to-space) to share the
17.3 - 17.8 GHz frequency band with ubiquitously deployed BSS earth stations.

As additional data becomes available on non-GSO FSS gateways/user terminals, further studies will
be needed to more accurately assess the interference situations between gateways/user terminals and
BSS earth stations. When precise non-GSO FSS transmit antenna patterns also become available,
studies are needed to determine the coordination area around a non-GSO FSS gateway/user terminal
in addition to the coordination distance in the on-axis direction. Further, the statistical nature of the
interference needs to be taken into consideration.

Furthermore, availability and implementation of shielding techniques that can eftectively reduce
gateway e.1.r.p. density towards the horizon by 20 dB have to be confirmed.
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1 Introduction

One of the bands proposed for SkyBridge uplinks is the 13.75 - 14.0 GHz band. This band is also
allocated to the Space Re ervice for space-to-space links. The allocation is used to support
space-to-space links from data relay satellites to low-Earth orbiters.such as the Space Shuttle. Existing
space research service geostationary space stations (advanced published prior to 31 January 1992)
operate on an equal basis with the fixed-satellite service (RR S5.503). Other restrictions on the fixed-
satellite service uplinks are given in S5.502. This document assesses the potential interference to the
space-to-space links of the space research service from the SkyBridge uplinks.

2 Characteristics of the SkyBridge System

The characteristics of the SkyBridge system are given in Document JTG 4-9-11/35 (26 February 1998).
The relevant characteristics used in this analysis are given in Table 1. It is assumed that the SkyBridge
Earth station antennas have a-minimum diameter of 4.5 meters in accordance with RR §5.502.

Table 1: Characteristics of the SkyBridge System in the Band 13.75 - 14.0 GHz
64 (2 Sub-Constellations with 32 each)

Number of Satellites

Number of Sub-Constellation Planes 8

Number of Satellites per Plane 4
Inclination Angle of Each Satellite 55 degrees
Orbital Altitude of Each Satellite 1457 km
Plane Spacing at the Equator 45 degrees

Relative Phasing between Satellites in Adjacent
Planes

33.75 degrees

Relative Ascending Node Spacing between the -10 degrees
Two Sub-Constellations
Earth Station Transmit Power 8.2 dBW
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Earth Station Antenna Maximum Gain 54.0
Noise Bandwidth 22.6 MHz
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Maximum EIRP Density 56.4 dABW/6 MHz
Earth Station Reference Antenna Pattern Appendix 28
Minimum Operational Elevation Angle 10 degrees

3 Characteristics of Space Research Service Space-to-Spacé Links

The space research service use of this band is by geostationary data relay satellites transmitting to low-
Earth orbiting space stations. This analysis uses the Space Shuttle as the low-Earth orbiting satellite.
The characteristics for this operation are given in Table 2.

Table 2: Characteristics of Space Research Service in the Band 13.75 - 14.0 GHz

Data Relay Satellite Location 41.0 degrees West
Space Shuttle Characteristics:
Orbital Altitude 300 km
Orbital Inclination 51.6 degrees
Antenna Maximum Gain 38.5 dBi
Antenna Gain Pattern See Table 3
Receiver Bandwidth 6.0 MHz
Interference Threshold** -140.2 dBW/6 MHz
Percent of Time Threshold Can Be 0.1%
Exceeded

**Note: The protection criteria and sharing criteria may be found in
Recommendation ITU-R SA.1155 and in Annex 3 of Recommendation
ITU-R SA. 107 lv, respectively.

Table 3: Space Shuttle Antenna Gain Pattern

Off-Axis Gain (dB) Off-Axis Angle, 6 (degrees)
G(6)=38.5-335*0" 6 <=225
G(0) = 28.84 - 20.72 * log,, (6) 2.25 <0 <= 48.0
G(0)=-6.0 0>480

4 Analysis Approach and Results

4.1 Static Analysis

The first step in the analysis is to determine the worst case interference from one SkyBridge uplinks
into the Space Shuttle receiver. The results of this analysis are given in Table 4. As can be seen from
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the table, the interfering signal power received in this worst case coupling is -114.4 dBW/6 MHz. This
value exceeds the Space Shuttle receiver interference threshold by 25.8 dB.
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Table 4. Worst Case Interference into Space Shuttle Receiver from One SkyBridge Earth Station

Gateway On-Axis EIRP Density (dBW/6 MHz) 56.4
Distance (km) 300.0
Space Loss (dB) 164.8
Space Shuttle Off-Axis Gain (dB1i) -6.0
Interfering Signal Power Received (dBW/6 MHz) -114.4

4.2 Dynamic Analysis

The second step of the analysis is to determine the e of fi i

will be exceeded. This analysis assumed that there would be 30 SkyBridge Earth stations located in the.
United States. Each Earth station is assumed to be able to transmit to any of the SkyBridge satellites
that are visible to it. The e.i.r.p. spectral density of each earth station was assumed to be 56.4 dBW/6
MHz. It was also assumed that the SkyBridge Earth stations would cease emissions when the line-of-
sight to the SkyBridge satellite is within + 10 degrees of the geostationary arc. This analysis is perhaps

worst-case since it is also assumed that each of the SkyBridge Earth stations is transmutting to every
one of the SkyBridge satellites that are visible to it.

The statistics for the interference power spectral density at the input to the receiver of the Space Shuttle
from the uplink emissions of the SkyBridge system were determined using a computer simulation
program. The simulation assumed co-polar, co-channel frequency operation of the systems and was -
performed for a period of 100 days. An orbit generator was incremented.in 0.1 minute (6 second)
intervals. At each interval, the locatio/ns\of_t_ﬁefgpace Shuttle and each of the 64 SkyBridge satellites
was determined. For each SkyBridge Earth station, it was determined which of the 64 satellites were
visible to it and its line-of-sight not within *+ 10 degrees of the geostationary arc. The pointing angles of
each of the SkyBridge Earth stations toward the Space Shuttle and from the Space Shuttle to each of
the Earth stations were determined. From these values, the off-axis gains of each Earth station and the
Space Shuttle antenna were calculated using the respective antenna patterns. The cumulative
interference power spectral density from all of the SkyBridge Earth stations into the Space Shuttle
receiver was then calculated.

The results of the simulation are shown in Figure 1. The results are presented as the received
interference power spectral density at the Space Shuttle receiver and as a function of the cumulative
percentage of time that a given level is exceeded. The figure shows that the sharing criterion of -140.2
dBW/6 MHz was exceeded for about 0.036% of the time that the Space Shuttle was in view of the data
relay satellite and, thus, capable of receiving transmissions.

CATEMP\79181.DOC ' 25.06.98 26.10.98
(71180)




-6 -
4-9-11/130-E

Figure 1: Interference from SkyBridge Transmissions into Space Shuttle Receiver

-120

2140 §- - [, — ; e ]

-150

-160

-170 . ; L I

Interfering Signai Power (dBW/6 MHz)

180 J- -

-190

0.0001 0.001 Q.01 0.1 1 10 100

5 Summary

The potential interference from SkyBridge uplinks operating in the 13.75 - 14.0 GHz band into space
research service space-to-space links was analysed. The band is used by the space research service for
transmissions from data relay satellites to low-Earth orbiting satellites, such as the Space Shuttle. The
interference at the input to the receiver of the Space Shuttle in a worst-case configuration from the
transmissions of one SkyBridge Earth station was calculated and compared to the interference criteria
given in Recommendation ITU-R SA.1071 for the space research service links in this band. This level
of interference was found to be well above the interference threshold of -140.2 dBW/6 MHz.

A computer simulation was performed to determine the percent of time that the Space Shuttle
interference threshold would be exceeded due to the emissions of the SkyBridge system. It was
assumed that there were 30 SkyBridge Earth stations located in the United States and each of these was
able to transmit-to any of the 64 SkyBridge satellites that were visible to it. The e.i.r.p. spectral density
of the emissions of each earth station was assumed to be 56.4 dBW/6 MHz. The 10 degree non-
operating zone around the geostationary arc for the SkyBridge system was also taken into account. The
simulation was performed for a period of 100 days at a time increment of 0.1 minutes (6 seconds). The
results of the simulation showed that the emissions of the 30 SkyBridge earth stations caused
interference to the Space Shuttle that exceeded the sharing criterion of -140.2 dBW/6 MHz for about
0.036% of the time that the Space Shuttle can receive emissions from a single data relay satellite

located at 41 degrees West longitude. These results appear to b ible with the criteria given in
_Recommendation ITU-R-SA.1071. ~ ’

RR S5.503 states that the e.i.r.p. density of emissions from any earth station in the fixed-satellite
service shall not exceed 71 dBW in any 6 MHz band in the frequency range 13.772 - 13.778 GHz. This
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value was developed based on the transmissions from FSS earth stations to geostationary FSS satellites.
Interpolation of the results of the simulations performed for this document show that the Space Shuttle
interference threshold of -140.2 dBW/6 MHz would be exceeded for about 0.45% of
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the time due to the emissions of an NGSO FSS system similar to SkyBridge, but with a much higher
EIRP density of 71 dBW/6 MHz. This level of interference is not compatible with the criteria given in
Recommendation ITU-R SA.1071. WW
emissions from,an earth station eperating in the fixed-satellite service with a NGSO FSS satellite will
nWoped 1mfrequenc;@ge 13.772 - 13.778 GHz. Since the SkyBridge system, with
its current parameters, appears to be compatlble with the interference criteria for the space research
service in this band, it is expected that any modified e.i.r.p. limit would allow for the operation of
systems such as SkyBridge. Changes in the SkyBridge system design may call for further study.

Further study is necessary to determine the e.i.r.p. limit on NGSO FSS systems operating in this band
that will protect the space science services.

The analysis performed here considered only one NGSO FSS system operating in the band 13.75 - 14.0
GHz. Further study is necessary to determine the effects of multiple NGSO FSS systems on the
operations of the space science services.

This study only addressed NGSO FSS systems sharing with the space science services in the band
13.75 - 14.0 GHz. Further study regarding NGSO FSS systems sharing with the radiolocation service in
the band is necessary.
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The ITU Radiocommunication Assembly,

considering
a) that the bands 11.7 - 12.5 GHz in Region 1, 12.2 - 12.7 GHz in Region 2 and
11.7 - 12.2 GHz in Region 3 are allocated to the broadcasting-satellite service (BSS);
b) that the BSS in the above bands is subject to the Plans in Appendix S30;

" ¢©) that the bands 17.3 - 17.8 GHz in Region 2 and 17.3 - 18.1 GHz in Regions 1 and 3 are
allocated to the feeder links of the BSS;

d) that the feeder links to the BSS in the above bands are subject to the Plans in

Appendix S30A;

e) that the band 12.5 - 12.75 GHz in Region 3 is also allocated to the BSS;

) that the band 17.8 - 18.1 GHz in Region 2 is also allocated to the feeder links of the BSS;

g) that WRC-97 allocated the bands 11.7 - 12.5 GHz in Region 1, 12.2 - 12.7 GHz in

Region 2, 11.7 - 12.2 GHz and 12.5 - 12.75 GHz in Region 3 to the non-GSO FSS (space-to-Earth)
and 17.3 - 17.8 GHz in Regions 1 and 3 and 17.8 - 18.1 GHz in Regions 1, 2 and 3 to the non-GSO
FSS (Earth-to-space) subject to the provisions of Resolution 538 (WRC-97);

h) that emissions from the stations of NGSO satellite systems may result in interference to
BSS networks and associated feeder links when these networks operate in the same frequency
bands;

1) that No. S22.2 of the Radio Regulations states that NGSO satellite systems shall not cause
unacceptable interference to GSO satellite systems in the FSS and BSS operating in accordance
with these Regulations;

MABRSGD\TEXT98\SG11\WP10-11S\DT\041ER1.DOC




10-11S/TEMP/41(Rev.1)-E

k) that WRC-97 adopted provisional epfd limits to quantify the level of unacceptable NGSO
interference and requested ITU-R to review these limits in order to ensure appropnate protection of
the Plans and their future modifications;

D that there exist criteria to protect the BSS networks and associated feeder links from other
such networks operating in the same regional plan or in another Regional Plan (Appendix S30,
Annex 1 and Appendix S30A, Annex 1);

m) that there exist criteria to protect the BSS networks from FSS networks in another Region
. (Appendix S30, Annex 4) and to protect the associated feeder links from FSS networks in the same
or in another Region (Appendix S30A, Annex 4);

n) that there is a need to define criteria to protect a network in the BSS and associated feeder
links from interference caused by NGSO FSS systems;

0) that the harmonious development of NGSO-FSS systems and GSO-BSS and associated
feeder link networks requires that the conditions under wh1ch the sharing would be feasible should
be identified as soon as possible; \

p) that the integrity of the Plans in Appendices S30 and S30A and their future modifications is
to be ensured,

considering further

a) that the BSS and associated feeder-link system designer should be able to control the
overall performance of a network and to provide a quality of service that meets its C/N performance
objectives;

b) that to allow an operator to exercise control over the quality of service, there needs to be a
limit on the aggregate interference a network must be able to tolerate from emissions of all other
networks;

c) that in order to facilitate the introduction of NGSO FSS systems in accordance with the
provisions of Article S22, it is necessary to establish sharing criteria that are apphcable to individual
NSGO FSS systems;

d) that in frequency bands above 10 GHz where very high propagation attenuation may occur
for short periods of time, it may be desirable for GSO and NGSOsystems to make use of some form
of fade compensation;

e) that in interference situations involving NGSO systems, BSS and associated feec fin
networks are potentially exposed to high levels of interference for short periods of time which could

affect the performance or availability of these networks;

) that short-term interference events may cause loss of synchronization or other unstable
conditions which may cause a degradation or loss of service for periods longer than the interference
events;

2 that in interference situations involving NGSO systems, BSS networks and associated

feeder links are potentially exposed to low levels of interference for long periods of time which
could degrade the performance or availability of those networks;

h) that the performance and availability of an operating GSO-BSS system and its associated
feeder links are degraded by external interfering noise contributions which may be steady state or of
a statistical nature;
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1) that such degradations may be due to propagation anomalies, other GSO networks and other
systems including NGSO-FSS systems that share the same band;

k) that emissions from the earth stations as well as from the space station of a satellite network
(GSO-BSS and associated feeder links or NGSO-FSS) in those bands may result in interference to
another such network when both networks operate in the same bands;

1) that a methodology is required to allow an accurate assessment of the time varying impact
of epfd and apfd limits for NGSO FSS networks on the performance of GSO BSS networks and
associated feeder links;

m) that the methodology would facilitate the determination of appropriate epfd and apfd limits
that would provide suitable protection of the GSO BSS and associated feeder links;

recommends

1 that for a GSO/BSS network in the 12 GHz band and its associated feeder links in the
17 GHz band, the aggregate inter-network interference caused by the earth and space station
emissions of all NGSO-FSS satellite networks operating in the same frequency band, should:

1.1 be responsible for at most 10% of the time allowance(s) for unavailability of the given C/N
value(s) as specified in the performance objectives of the desired network, where N is the total noise
level of the wanted carrier including all other non-time-varying sources of interference;

1.2 not lead to loss of synchronization in the desired GSO BSS and associated feeder-link
network under clear sky conditions;

2 that the equivalent power flux-density (epfd) and aggregate power flux-density (apfd) limits
as defined in Article S22 of the Radio Regulations and applicable respectively to NGSO FSS
systems to be operated in the 12 GHz bands shared with BSS and in the 17 GHz frequency bands
shared with BSS feeder links be derived and specified in such a way:

2.1 that they satisfy the criteria in recommends 1.1 and 1.2 above when applied to a set of
representative GSO BSS and associated feeder-link system characteristics, as provided in Annex 1
to this Recommendation;

22 that the apportionment of the aggregate interference allowance specified in recommends 1.1
and 1.2 to derive single entry limits be based on the number of NGSO FSS systems that are
anticipated to share the same frequency bands;

23 that these limits are specified by piepémide continuous curves of cumulative density
function for a range of representative GSO receiving antenna sizes;

Note: Further study is required to ensure that, to the extent possible, these limits be consistent with
the protection levels currently afforded to the Plans in Appendices S30 and S30A and their future
modifications.

3 that the methodology given in Annex 2, in connection with an appropriate assumed number
of NGSO FSS systems, be applied for assessing the impact on the GSO BSS in the 12 GHz band
and the associated feeder links in the 17 GHz band of epfd and apfd limits applicable to the NGSO
FSSt. :

1 NOTE - Other techniques to calculate the impact of NGSO FSS interference on the availability of
GSO BSS and associated feeder links are currently under investigation.
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ANNEX
(Addendum 2 to Doc. 10-11S/TEMP/41)

- This Annex consists of Table-1-of Pocumnient-10-11/51, 20.July 1998.
%;%e meetingof

- 31 §.  The Table in the Annex will be further revised by 10-11S/SRG-2,

JTG 4-9-11 and By JWP 10-11S.
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ANNEX zlL
g/( !i,

1.1 Background

The GSO carrier operation is defined by a set of performance requirements (a given C/N or BER for _
a given percentage of the time). These performance criteria provide, for one or several operating

~—points of the GSO system, with the percentage of time for which the design of the link can tolerate
an operational C/N below the required performance. Such an analysis has to be performed taking
into account internal and external source of interference non varying in time (such as internal noise,
interference from other GSOs) as well as time-varying source of interference (such as rain) (see
Figure 1).
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(I/ ‘ Requiremen T ) \ Impact of
4 Lr) T_\j o Time Varying
ime Interference
a certain ®

level of

e

1 .
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"
ae "
..
PEEE )
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FIGURE 1
C/N performances

1.2 The methodology

Knowing the rain fade degradation statistics and, the apfd and epfd statistics -provisional limits
contained in S22 or the actual ones generated by a specific NGSO-FSS network-, the proposed
methodology aims at assessing their combined impact on the C/N performances.

Noting that piling worst cases on worst cases leads to overestimate the interference and the time
varying nature of some sources of interference, a statistical approach is proposed : convolution of
the various statistics, assuming that the various sources of interference are independent. The sources
of interference which have been taken into account in this analysis are :

o internal interference to the considered geostationary network (thermal,...);

¢ external interference from other geostationary networks and/or other systems ;
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e attenuation due to rain on the up link and down link and the consequential temperature
variations ;

e the interference from the NGSO-FSS system under consideration (for which the
distributions of the equivalent power flux-density and the aggregate power ﬂux—dens1ty
have been computed or measured on the most accurate basis).

As described in Figure 2, the C/N performances is computed two times :
e a first run is performed taking into account all sources of interference, except the
interference from the NGSO-FSS system under consideration
¢ a second run is performed taking into account all sources of interference, including the
interference from the NGSO-FSS system under consideration

By comparing the two set of performances, it is then possible to assess the reduction of availability
due to the « introduction » of NGSO-FSS. It is also checked that the performance criteria are still
met while taking into account the interference from NGSO-FSS.

p=P(X>A) (N \ %
14=p L&\ -
N -~
L | A(dB} C/N
i C/N performance
rain attenuation cdf + other time varying Without NGSO
C/1 from other GSOs, FS etc...
internal noise...
rf
‘Static (internal + external) interference C/l:v;‘:; 1:2;:;‘“
%
‘—l__ =

. @-}

epfd (dBW/m*/4kHz) . C/N
NGSO interference J )

FIGURE 2

Computation of C/N performances

2 Mathematical description of the_prefiased methodology

2.1 Notations and assumptions

e Upper case notations refer to variables expressed in dB, while lower case notations refers to
« linear » variables. Example Given : ¢ (W) vs C (dBW) ;
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e GSO network
= b (kHz) , is the noise bandwidth of the wanted carrier ;

=> The characteristics of the Earth-to-Space link and of the desired transmit earth station of the
GSO network are known such that the uplink rain attenuation A, and its cuamulative density
function can be computed ;

=> The characteristics of the Space-to-Earth link and of the desired receive earth station of the
GSO network are known such that the downlink rain attenuation A,, and its cumulative
density function can be computed ;

= The on-axis antenna gain of the G, or the GSO receive earth station is known ;
= The downlink frequency, f (GHz), of the wanted carrier is known ;

=> The characteristics of the desired GSO network are known such that the wanted power of
the desired carrier of the geostationary network at the input of the demodulator of the
receive earth station, ¢ (W) or C (dBW) = 10.log;,() can be computed : C = F(A,,A))

=> The characteristics of the desired GSO network are known such that the noise power in the
noise bandwidth of the desired carrier of the GSO network, at the input of the demodulator
of the receive earth station, n (W) or N (dBW) = 10.log,,(n), can be computed : N =
G(A,AY

=> The characteristics of the desired GSO network are known such that the link transmission
gain, y or I’ = 10.log,,(y) between the output of the geostationary space station receive
antenna and the output of the wanted receive earth station can be computed : I' = H(A ,A))

e Interferences

=P, (X) =P(A, <X), is the cumulative density function of the uplink rain attenuation, and
the corresponding probability function is P(X < A, < X + dX) = p,X).dX, with p,(X) =
dP(X)/dX;

=PX) =P(A, <X), is the cumulative density function of the downlink rain attenuation,
and the corresponding probability function is P(X < A; <X + dX) = p«X).dX, with
p{X) = dP(X)/dX;

=> The cumulative density function of the thermal noise generated by the conjunction of the
Sun, N, (dBW), or the Moon can be expressed as follows: P(N, < X) = P(X). The
corresponding probability density function of the noise power generated by the Sun or
the Moon can be expressed as: P( X < N, < X = dX) = p(X).dX, with p(X) = dP(X) /
dX

e NGSO-FSS

= The NGSO-FSS system is such that the interference power at the geostationary satellite

space station receive antenna output, I, (dBW), or the comresponding aggregate power
flux-density A.P.F.D. (dBW/m?%4kHz), can be considered as being constant ;

=5 The cumulative density function, or c.d.f,, of the equivalent power flux-density (EPFD)
is known : P(EPFD < X) = P¢(X)

s Other

On the downlink, the rain fades will act on both the wanted path (GSO) and on the interfering path
(NGSO-FSS)
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2.2 Methodology

The methodology is based on the computation of the availability of the GSO network without the
power levels generated by the NGSO-FSS system and with these power levels and, on the
computation of the difference between availabilities. 8 steps are considered hereafter.

Step 1:

From the characteristics of the desired earth stations and of the space station, and from the method
proposed in the various relevant ITU-R Recommendations :
‘o Determine the rain attenuation which is exceeded for 0.01% of an average year on the up
ink, Ao (dB) : P(A, > A,00)) = 0.01% ;
e Determine the rain attenuation which is exceeded for 0.01% of an average year on the

down link, Ao, (dB) : P(Ay> Aypp) = 0.01%;
Note : the algorithms for the CRANE model have been included in the software developped.

-

Y

*
Step 2 : From Recommendation ITU-R P.618-5 , determine the cumulative density function (c.d.f.)

of the uplink rain fade and of the downlink rain fade : G
lon.m(- 0546 + (0298 + ON7210g0.12 * Arper /X))
= < = -
PA“ (X) P(Au - X) 1 100
1 011.623(- 0546 + [0298 + 0.17210g(0.12 + Agoei /X))

P, X)=P@A,<X) = I- %

Step 3 : From Step 2, determine the probability density function (p.d.f.) of the uplink and downlink
rain attenuation :

0124, 40,
dP, (X) 1.000008 10 lontHeOnisT
=p(X<A4A <X+dX)= : - N
p.(X)=p( . )="ux 100 ET
X 0.298+0.l72_10g(-—)2_-'—'—) {d

“and

11.628(-0. 546+J0298+0 172 log( A" 201y

dP, (X) _1.000008 10
dX 100

P (X)) =p(X <A, <X+dX)=
0124, ,,,
X1[0298 +0.172log(—— **)

Step 4 : Determine the c.d.f.,, P,, of the wanted C/N (i.e. without the interference levels génerated by
the NGSO-FSS system), from the characteristics of the GSO network and the interference ,
environment :

The total wanted power to noise ratio can be expressed as a function of the up link and the down
link rain attenuation as:
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(%)(A, 4,) = F(4,,4,)~10-log,,[10°04-411 1 1l¥.-4)e]

Therefore :

Ay A
P ( % < X) —1- J‘ p(U)- { J’ p.(V)-P, (10.10gw[10(r(u.v)-x)no _ loc(uy)no] +V) dV}dU
o 0

where :

e A, issuch that: F(A,,,0) - G(A,,0) =X (i.e. C/N = X, because of rain fade only on the uplink
path, no rain fade on the downlink and no interference due to the extra terrestrial bodies) ;

o Ay, (U), is such that : F(U, Ay,) - G(U, Ay,) = X (i.e. C/N = X because of rain fade only on the
uplink path and on the downlink path, and no interference due to the Sun).

Step 5 : Determine the p.d.f. of the epfd and the apfd generated by the NGSO-FSS system :
The interference power I, dBW due to the non-geostationary system(s), can then be expressed as :

I(4,,4,)=10- 10g,o[l QP +HU A0 lo(epfdm,-A,)Iw]
where :

e K, = 10.log,(b/4) + G, + 10.log,(A¥/[4.7]), is a constant in dBm’;
e A =c/f, is the wavelength (m).

Step 6 : Determine the c.d.f. P, of the noise plus interference power ratio, C/(N+I), i.e. including the
presence of the NGSO-FSS system. .

The total wanted power to noise plus interference ratio can be expressed as a function of the uplink
and the downlink rain attenuation as:

¢ A,A)=F(A4,,4,)-10-log 105440 L 1 6(Nm A0 | | qUAT(AADNO | epfd+Ki= 410
u 10

N+1T
P x)1on(<C )
N+1 N+I

Therefore :

A4 (U) l:N;.x(U.V)

. Ay ’
P:(%SX)A— I p.(U)-{ [ Py Jup,(N)-Rpﬁ(epfd(U,V,N))-dNJdV}dU

0
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where :

o N,,(U,V)=10-log,[107@"-*¥° _109¢* Y01y , is the extra-terrestrial noise power which,
for uplink fade U and downlink fade V, and with no interference from the NGSo-FSS system(s),
would imply C/(N+I) = X.

o epfd(U,V,N)=10-log, [10FU¥5V10 _1gOWHIN0 _jgN¥)10 _ jqUsHUIMO]_ K 4V, is the

epfd such that C/N+I = X, knowing the uplink and downlink rain attenuation (U and V), and the
extra terrestrial bodies interference power (N).

Step 7: Determine the reduction of availability between the situation without the NGSO-FSS
system, and with the NGSO-FSS system :

a(X)=[1- B(X)]-[t- B(X)] = B - B(X)

Step 8 : Determine the relative reduction of availability due to the introduction of the NGSO-FSS
system, R(X) (%) :

A(X)
X)=100-——2—=100-
R =102 % =B =R

B(X)=B(X) _ 00 BX)-1+1- B(X) =100-[1— l—Pz(X)]
1- B(X)

3 Flow chart of the prep#ised methodology

The following section provides a simplified algorithm that may be used to implement the
methodology.

31 General algorithm
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BOX A : Read the input files

e number of GSO carriers studied
e parameters of the GSO carrier

¢ epfd statistics of the NGSO

For next GSO

&

"

If input is not in standard
format, return error message

T —
BOX B : Generate models

e C/N tables
o Rain fit statistics for up and down links

v

BOX C : Calculate statistics
C/N statistics without NGSO
C/N statistics with NGSO

v

BOX D : Calculate relative reduction of availabilitj

BOX E : Save the results in specified file

End
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Description of the different boxes

3.1.1 box A : read inputs files

This first part of the software reads and stores the different GSO carrier parameters and the different
NGSO epfd files.

open the input file in a binary format

T
read the number of GSO networks

T

allocates memory for the GSO networks characteristics
and for each of the GSO network

*
read the name of each GSO network

2
read type of transponder

¥

read up link or global requirements

.
read up link or global waveform description

-
read down link requirements

I
read down link waveform description

—1
read the transmit earth station description

v
read the receive earth station description

¥
read the space station description

{
read the C/T's description

Read the associated NGSO epfd statistics
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3.1.2 Box B : generate models

The aim of this sub-program is to generaie all the models that will be further used to generate the
C/N statistics. In particular, an approximation is calculated for the rain attenuations. The description
of the methodology used to calculate the rain fit is described in Annex 3.

For each GSO -

Generate Uplink and Downlink fit :
(see Annex 1)

Entries :

o Satellite Rx frequency
¢ Rain Model (ITU/CRANE)
s Rain Zone

¢ Polarisation

¢ Altitude of the earth stzlltion
e Latitude

e Elevation

l

Evaluate Clear Sky conditions of the carrier :

o up link clear ;ky wanted power

e down link clear sky wanted power

Generate empty C/N tables for
the future storage of the cdf
computation
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3.1.3 Box C: calculation of the C/N+I‘ statistics

For each GSO carrier studied

v

For each C/N of the statistic table

N

CASE 1: Calculate the percentage of time CASE 2 : Calculate the percentage of time
C/N is exceeded : , - C/N is exceeded :
e without NGSO e withNGSO
e Convolution of : e Convolution of :
e uplink rain fade e uplink rain fade
o downlink rain fade ¢ convolution of downlink rain fade
and NGSO interference

= Case 1 : Cumulative Density Function of total C/N without NGSO

For each tested C/N of the C/N statistic table , with the following notations :

e total C/N(Aup): Total C/N of the carrier with an uplink rain attenuation of Aup and
no downlink attenuation ;

e total C/N(Aup,Adn): Total C/N of the carrier with an uplink rain attenuation of Aup and a
downlink rain attenuation of Adn ;

e C/Ni: C/N for which the associated percentage of time is being calculated ;

e Astep: ' calculation step for the rain attenuation ;
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> Aup

Calculate total C/N(Aup)

A 4

Calculate the probability of having a rain fade comprised between :
Aup and Aup+Astep @
Pup (A)= P(Aup<A<Aup+Astep)
l i ‘
@__, * total C/N(Aup) < C/Ni

Aup = Aup + Astep /—"
ELSE

1

F'y

P(C/N<C/Ni)

Calculate total C/N(Aup,Adn)

P(C/N<C/Ni)+Pdn_total*Pup

&~

v

Calculate the pi'obability of having a rain fade comprised between
Adn and Adnt+Astep

Pdn (A)= P(Adn<A<Adn+Astep)

(@md

1 Pdn_total=Pdn_total + Pdn

!

total_C/N(Aup, Adn) <C/Ni |, ( : )

v

ELSE
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= Case 2 : Cumulative Density Function of total C/N with NGSO

For each tested C/N of the C/N statistic table , with the following notations :

o total_C/N(Aup): Total C/N of the carrier with an uplink rain attenuation of Aup and
no downlink attenuation ;

o total C/N(Aup,Adn): Total C/N of the carrier with an uplink rain attenuation of Aup and a
downlink rain attenuation of Adn ;

e C/Ni: C/N for which the associated percentage of time is being calculated ;

e Astep: calculation step for the rain attenuation ;

The algorithm used is the following : T
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Aup

Calculate total C/N(Aup)

b

Aup and Aup+Astep
Pup (A)= P(Aup<A<Aup+Astep)

Calculate the probability of having a rain fade comprised between

|-

(F)—

total_C/N(Aup) < C/Ni

Aup = Aup + Astep y
7 (ELSE
Adn .
:
P(C/N<C/Ni) Calculate total_C/N(Aup,Adn)
P(C/N<C/Ni)+Pdn_total*Pup
Calculate the probability of having Calculate the probability
a rain fade comprised between associated with the epfd degrading
Adn and Adn+Astep the total C/N down to C/Ni
Pdn (A)= P(Adn<A<Adn+Astep)
Pdn_total=Pdn_total + Pdn*Pngso
¥
total_C/N(Aup, Adn) <C/Ni |, ( : )
v
ELSE »] Adn = Adn + Ast¢
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The following algorithm details the calculation of Pngso with the same notations:

For Aup and Adn calculate the resultant
Carrier signal level

C

v

Calculate CN = total_CN(Aup,Adn)

!

Calculate the C/I that would leéad {o a degradation
of the C/N from CN to C/Ni (

!

Calculate the associated Interfering
noise level :

I=C-CA1

L

From the I calculate the
associated epfd

+
Read from the NGSO epfd statistics the associated probability
Pngso

%, 14 Box D : Calculation of the relative reduction of availability
This part of the software determines the relative reduction of availability due to the introduction of
the non-geostationary system(s), R,(X) (%) :

R,(X)=100- 8X) 100 BRI o0 AW B 0 [y 1B
1- B(X) 1- B(X) 1- B(X) 1- B(X)

Where P1 is the probability associated with a level of C/N without NGSO and P2 with NGSO.
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Attached please find Annex 1 to above mentioned document.
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Annex 1 : BSS system characteristics

S
em Coarsctestc nis ';';:m“f:; ::“::'ﬁc:; Re WRC97 | RefRARC83 | RefwRC97 | RerwRC97 | Rt wRC:7 | RetWRC:97 | et Whe:97 | RetwhC97 | RerwRC37
individual communit Region1 &3 Region 2 Region 1 &3 | Region1 &3 § Region 1 &3 | Region 1 & 3 | Region1 &3 | Region1 &3 | Region 1 &3
tem Characteristics — — — — - — —
Frequency GHz 12.000 12.000 12.000 12.350 12.200 12,200 12.200 12.200 12.200 12.200 12,200
Availabiity objective %
Recelver noise Bandwidth MHz 170 270 270 40 70 170 270 270 10 79 270
Modulstion type FM ™ M ™ FM FM ™ ™ M M M
Pelarization (sngfe as defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CLICR CLICR CL/CR CLICR CLICR CLICR CLICR CLICR CLICR
[C/1 due te frequenty re-use (pol: lon discrimi ) 48
C/1 due te sther GSO BSS retworks d8 300 300 20 no 230 230 30 230 1230 30 00
[C1 due to GSO FSS networks a8 300 300 130 18.0 130 0 230 3.0 e 1130 3.0
Clear sky feeder fink C/N+ a8 256 168 262 150 267 3.2 267
CIN+] required at eperating threshold daB .0 9.0 9.0 20 20 2.0 9.0 9.0 2.0 5.0 20
Clesr sky C/NH margin sbove operating threshold (1} daB
I Total Clear sky C/N+1 margin above aperating threshold (1) dB 68 22 " 70 .0 72 aul
CIN+ totel link for 99.7% of the time dB 153 167 158 143 159 143 1587
(C/NH margin absve operating threshold for 99.7% of the time dB
Is,m station characteristics — .
Longitude * l | l 250 "o -19.0 l 61.0 50 153.0 50
al.r.p. in the direction of the earth station dBWY 61.0 530 360 57.0 558 5.9 516 _ 56.2 58.3 6.6 588 l
Eacth station charscleristics
- - — — -~ S—— — —
Receive antentia diameter ™ 300 1800 0.0 1000 0.0 @0 500 6.0 ) X @s |
(Oni-axls antennin gain at receiver input dBi 370 “S 387 4.2
| On-sxis sntewns goin at antenna output da8i 389 389 389 189 89 389 89
Off-axis antenaa gain characteristics Fig? An3 Ap30| Fig? An3 Ap30] igThis An3 Ap3DFig8 An3 Ap3il 801213 BO1213 BOI11} BO1213 BO1213 BO1213 po1213
Clenr shy recelve system noise tempernture at receiver input | 4 1000.0 790.0 1550 300.0
IClear shy receive system nolse temperature at ntenns output K 1200 1200 1200 120.0 1200 1200 120.0
[Tetal peinting less dB 10 20 08 *s [L] .S 0.8 0s s 08 .
|Latitude * 230 430 -284 363 553 <349 se.0
[Lengitude . 120 3.0 200 9.0 151 140.9 76
Altitude km o1 0.1 [ 3] [ 2] a1 [ A} ot
A B c D E F G
M 02:1 Ny 3.1 38.6 26_.? 478 U0
[Rain attenuntion for 99.7% of the time ;-'r—— 1.2 1.2 12 ] 03 a4 [ [%) 08 1.0 1.2
Nelse increase due to rain lor 99.7 %4 of the time dB 6.3 0.4 .5 0.9 8.7 oy 12 14 1.5 L7 Ly
of time dB 5.5 $.3 4.9 2.9 5.0 “18 2 53 69 g 7.3
Frequency GHa 1.7 172 112 17.7 117 177 142 117 177 129 12.7
Masissum uplink power control 21 1.7 18 100 . 87 s
Minlmum feeder link earth station eirp 48w 2.0 2.0 7o 82.0 840 9.0 820 840 840 .0 84
Latiude . 4.0 a2 -183 48.0 257 =348 .1
Longitude . 1.0 96.0 200 1180 1725 138.6 10.8
|Alticude km ol [ 3] [ 2] 0.1 al [A] 0.1
Rein climatic rone A A [ F 4 F G
[Elevation sngle . 411 sS4 3.1 133 6.2 411 ne
Reim attenuation for 99.97% of the time a8 P 3] L? 23 14 43 57 (%]
Rain attenustion for availabili of time dB
Sateliite receive nelse temperature K 1500.0 15000 15000 1500.0 1000.0 1000.0 T000.0 10000 1000.0 1060.0 10000
Sateflite receive antenna gain in the direction of the feeder link station dB 350 80 50 350 324 17 84 3y 405 %0 08
Autematie gain control setting YES YES YES YES YES YES YES
P (angle ae defined in Annex 2 of APSIOA in case of linear polarization) CR/CL CR/CL CR/ICL CRICL CRICL CR/ICL CRICL CR/CL CR/ICL CRICL, CR/CL
C/1 due to frequency re-use (polarization diserimination) B
(C/1 due to other GSO BSS netwerks dB 30.0 300 30.0 0
C/1 frem other assignments in the Plan .48 0.0 300 3.0 300 o0 3.0 w0
C/1 from ether GSO FSS systems dB 30.0 30.0 300 30.0 30.0 30_.2 0.0 30.0 30.0 30.0 0.0

(1) Administeations are strongly encouraged (o use the spreadsheet provided with this Table in order to calculatc this margin

Footnote §: For US-GSO D3, rain effects are not relevant.

Footnote 2: Sce the antcnna gain pattern mask in attachment | to document 4-9-11/165 Corm.|
Footnote 3: See “test resulis template® in Figure 4 of 1TU Document 4-9-11/172-E, 25 Junc. 1998,




Annex 1: BSS sysiem cheractaristics

USA__ ] UsA ~USA ]
- L LT
Ref WRC-97 | Ref WRC-97 | Ref WRC-97 | Ref WRC-97 { Ref WRC-97 { RefWRC-97 | Ref WRC.97 | Ref \YRC-97
System Characteristics Units Regiont &3 | Region 123 | Region 1£3 | Region 183 | Region 183 | Region 183 | Region1 &3 | Region1 & 3| US-GSO Ha) | US-CSO 1(h) ] US.GSO 2(x)
Characteristics — — — —
(2 y GHz 12.200 12.200 12,200 12.200 12.200 12,200 12.200 12.200 12.700 12,700 12.700
|Avallabifity objective % 99.92 9% "9
Rectiver noise Bandwidth MHz 270 70 210 110 1.0 170 110 170 40 uo 240
[Modulstion type FM FM FM M ™ ™ M ™ QPSK Qrsx QrsK
{Pelarization (angte as defined in Anniex 2 of APS3D in case of linear pelarization) CLICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR CLICR CUCR CLXCR
1 due te freqy re-use {polarization discrimination) dB
C/l due to other GSO BSS networks L] 230 130 0o 20 230 10 1o 230 207 37 20.7
C/1 due te GSO FSS netwerks dB 230 20 30 30 230 130 3.0 30 9.0 90 2.0
Clear shy feeder link C/N4 dB 6.9 164 265 266 26 168 n7 264 142 u2 42
C/NH required ot operating (hreshold db %0 20 20 90 20 50 °0 9.0 50 76 5.1
Clear sky C/N+I margin sbove operating threshold (1) 4B EX1 40 8
Total Clear sky C/IN+1 margin sbove operating thresheld (1) dB 82 71 19 89 1 30 [} 146
(C/N+] total link for 99.7% of the time dB 15.6 137 14.8 156 16.2 1.3 67 29
margin sbove ﬁnﬁnghnmold for 99.7% of the time 4B 1.5 L9 6.5
e station characteristics — — —
. -33.8 -10 50 -19.0 110.0 8.0 $0.2 -130 10w 1w 101w
. in the direction of the earth station l dBW 9.0 —[ 6.2 J 5.1 §1.3 623 l 519 J 586 1 S6.8 ] 5.0 L $1.0 Y
L - e
- — — ey g v .
m 0.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 45.0 450 90.0
[On-axis sntenna gain ot recelver input dBi M0 Mo L2
{On.axis antenna gain at antenna sutput aBi 389 88 389 355 289 »s 89 89
Off-axls sntenna gain chavacteristics BO1213 BO1213 BOI1213 BO1213 BO1213 BO1213 BO1213 BOf213 App 30,An. 3| App 30, An. 8| App 30, An. 5
[Clesr sky receive system nvise temperature at receiver input K 1250 1250 1288
Clear sky recelve system nolse temperature at antenna sutput K 120.0 1200 1200 1200 1200 1200 1200 1200
[Tutel peinting less dB oS 0.8 0s 0s s [ 1] 0.5 [ X1 05 [ 1] 0s
Latitude hd S44 -90 36.0 412 M7 s EX ] 49 476 476 416
Longitude . <13 3.0 30 95 1293 1.6 953 L X 122.3W 122.3W 1223w
Altitude km 0.1 ot 01 [X] .1 01 0.1 [ A]
Rain elimatic zone H J K L M N r Q D 1] D
M 238 49.) 370 34.2 44.7 812 7.2 64.2 315 315 313
ion characteritics —
Rain attenustion for 99.7% of the time dB 14 16 19 27 1.7 43 12 53 [X] [X] [X]
Nelse increste due to rain for 99.7 % of the time o8 22 25 27 33 33 do 4.7 43 14 14 14
of time 48 7.4 8.8 6.9 9.7 10.8 69 52 6.1 1.8 1.8 84
— pr 2 — p———
Gt 7 47 7.7 7 77 77 B 179 177 77 fix)
1 61 100 100 100 100" 100 190
dBw 840 820 84.0 240 5.0 ue 84.0 840 no ne 70
. 544 90 360 @1 M7 30 44 48 3.7 3.7 397
Longitude . 13 330 318 95 1293 "6 1180 as 1050 1080 108.0
FAhitude km 0.1 [ 3] (4] 0. [ A} ot o1 0.1
Rsin climatic zone H J K L M N 1 4 Q E E | 3
Elevation angle . ns 493 89 342 4“7 s2.2 449 8.2 4338 438 43
Rain attemvation for 99.97% of the time d8 19 6.7 10.6 143 147 224 55 18 30 3o s
Rain sitenuation for availabil of time dB
[Satellite receive noise (emperature K 1000.0 1000.0. T000.0 "1000.0 10000 1000.0 "1050.0 10000 6166 §166 §16.6
Sateilite receive antenna gain in the direction of the feeder link station a8 4.2 368 34 80 329 413 296 k2] 3.2 n2 2.2
Automatic gain contrel setting YES YES YES YES YES YES YES YES
Polarization (angle as defined in Annex 2 of APS30A in case of linear polarization) CR/ICL CR/CL CRICL CRICL CR/CL CR/ICL CRICL CR/ICL CR/CL CR/CL CRICL
C/1 due to frequ re-use (polarizati iminati dB
/1 due to other GSO BSS networks B 300 300 30.0
Il from other assignments in the Plan dB 30.0 300 300 300 300 300 30.0 30.0
C/1 from other GSO E  systema d8 30.0 300 30.0 30.0 0.0 30.0 300 30.0 300 30.0 30.8
(1) Administrations aro strongly d to use the sp heet provided Wﬂ order to calculate
Footnotc 1: For US-GSO DS, min effects arc not relevant, L 3OS /'J 4 ,
Footnote 2: Scc the antenna gain pattern mask in attachment 1 to document 4-9-11/165 Corr.| !
Footnote 3; Sec "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,



Annex 1 : BSS system characteristics

) WX ) X ) T2 ) Ty A WA -
[System Characteristies Unlts US-GSO 2(b) | US-GSO4 | US-GSO5(s) | US-G30 5(b) | US-GSO 5(c) | US-GSO 5{d) | US-GSO S{e) | US-GSO (N | US-GSO6 ] US.GSO DI(a)] US-GSO P1(D);
ystem Characteristics — — — — — - — — — —
Frequency GHz 12,700 12.700 12.700 12,700 12.700 12,700 12,700 12,700 12.700 12.700 12.700
Avallability ebjective % 929.99 Tes 99.90 29.90 8 99.70 99.70 99.60 99.50 99.30 .83
Receiver neise Bandwidth MHz e 10 260 260 260 26.0 160 260 4.0 4.0 40
Modulation type QrsK QPSK QPSK Qrsg Qrsx QPsSK QPsSK QPSK. QPSK QPSK Qrsx
Pelarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR CLICR
C/1 Swe to frequency re-use (p db
C/1 dut te sther GSO BSS networks d8 n7 s 114 14.1 TS T8S TBS T8S 188 0.7 17
C/1 dwe 1o GSO FSS networks dB 9.0 9.0 9.0 99.0 9.0 9.0 9.0 9.0 9.0 99.0 99.0
Clear sky feeder link C/N+ dB M2 25 TBS TBS 48 us 48 us 24.2 42 142
(C/NE required at sperating thresheld d8 16 TBS 84 84 84 8.4 8.4 LX] 84 50 76
Clear sky C/N48 margin above operating threshold (f) ‘dB 93 0.0 0.0 (X 08 0.0 00 0.0 [ 1] 83 9.2
I Tetal Clesr sky C/N+1 margin above operating threshold (1) dB
C/N+1 total link for 99.7% of the time a8
CIN+E margin sbeve operating thresheld for 99.7% of the time d8 7.4 0.0 0.0 0.0 9.0 0.0 0.0 0.0 9.0 1.2 1.6
characteristics —_—
* ] 101W I I ] I 101W l 10w
Satellite e Lr.p. in the direction of the earth station dBW SLO 476 47.5 50.2 549 374 41.4 374 51.5 83,9 36.9
characteristics - — _ _ —
Receive antenna dismeter wm 900 4590 45.0 450 600 1800 180.0 2400 60 4?.0 450
is antenna gain ot recelver input dBi 0.0 TBS Rp 339 364 459 459 484 287 340 Mo
s satenna gain at antenna sutput dpi
[Of-axis entenns gain characteristics App 30, An. $ d d d d d } App30,An. 5| App 30,An. S
[Clear shy recelve system neise (empersture at receiver input K 115.0 1280 1250 128.0 115.0 1250 1250 100.0 1180 128.0
{Clear shy recelve system nolse temperaiure at antenna output K
[ Total pelnting loss dB oS 05 0s 0.8 08 T8S TS TBS TBS 035 0.5
Latitude . 416 279 179
Longitude M 1223W 82.5W B X
Ahtitwde km
D N N
s s S1.8 $1.8
Sracerses — — - — S — — -
Rain attenustion for 99.7% of the time daB [X) T8S TBS TBS TBS TBS TBS TBS T8S 45 4.5
Nelse increase due to rain for 99.7 % of the time a8 14 T8S TBS TBS TBS “ 8BS TES ™8 TBS 40 4.0
age of time 48 59 T8S TBS TBS 'I‘_B_S TRS T TBS TBS EX] 58
o~ i —
Frequency Gifx 173 [EX] 77 173 [EX] 7.1 179 77 [5X] 179 A
Masimum uplink power control
(Minimum feeder link earth station eirp dBWY .0 766 8S T8S e 7.0 70 780 .0 780 7.0
Latitude . .7 9.7 3.7
Lengitude . 1080 108.0 108.0
Altitude km
Rafn climatic rone E E E
Elevation angle M 438 Qs 98
[Raln attenustion for 99.97% of the time L 30 30 30
Rale atienuation for avallability perceminge of time dB
sracteristics of the space station receiver — — —
[Satellite receive noise femperature K 616.6 716.0 $30.0 590.0 $90.0 $50.0 590.0 590.0 616.6 616.6 616.6
Sateltite receive antenna gain in the direction of the feeder link station dB N2 318 33 ns s s N 38 2.2 22 2.2
TAutomatic gain control setting
Polarization (angle as defined in Annex 2 of APSIOA in case of Hnear polarization) CR/ICL CRICL CR/ICL CR/ICL CRICL CR/ICL CRICL CR/ICL CR/ICL CR/CL CRICL
(N1 due to freq re-use (polarizati ination) daB
C/1 due to other GSO BSS networks [ 0.0 0 Joo 0.0 300 30.0 300 300 .0 3.0 300
IC/t from other assignments in the Plan daB
C/1 [rem ether GSO FSS systems dB 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30,0 30.0 30.0 30.0
(HA istrations ate strongly d to use the dsheet provided with this Table in order to calculate

Footnote 1: For US-GSO DS, rain cffects are not relevant.

Foolnote 2: Sce the antcnna gain pattem mask in attachment | to document 4-9-117163 Corr.{
Footnote 3: Sec “test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,




Annex 1 : 8SS system characteristics

USA USK USA USA USA USA USA USA_ USA USA USA
[System Characteristics Units US-GSO D2(a)} US-GSO D2(b)]| US-GSO D3(a)] US-GSO DIBY US-GSO D4 | US-GSO DS(n)] US-GSO DS(b)] US-GSO DE(a) US-GSO DS(b)} US-GSO D(a)] US-GSO Db
stem Characteristics _— — — — —
Frequency Gitz 12.700 12100 12.700 12.700 12.700 12.700 12.700 12.700 12.900 12.700 12900 |
Availability ebjective Y 99.91 99.92 9930 99.84 99.90 Foolnete 1 Footnote | 95.96 99.97 99.92 9.94
Receiver noise Bandwidth MH: u9 240 240 240 U0 240 10 40 4.0 40 490
Modulation type QPSK QPSK QrsK QPSK 8PSK QPSK QPSK QPSK QPSK Qrsx QPsK
Pelarization {angle as defined in Annex 2 of APS30 in case of linesr polarization) CLICR CL/ICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR CLICR CLICR
(C71 due te freq; re-use izath i dB
(CFt due to other GSO BSS networks d8 207 237 107 .7 200 207 1.7 0.7 237 107 137
(C/T due to GSO FSS networks dB 9.0 9.0 90 9.0 9.0 990 9.0 9.0 9.0 9”0 9.0
(Clear sky feeder link CINH 4B 242 142 42 42 42 u2 42 43 41 4.2 42
(CIN41 required at sperating threshold dB 50 76 50 2.6 1ne 0 74 50 7.6 0 14
Clear sky C/N+§ margin above operating threshold (1) a8 6.7 71 46 50 18 s 09 54 53 36 40
Tetal Clear sky C/N+I margin ebeve operating threshold (1) dB
CIN41 total link for 99.7% of the time 4B
n above operating threshold for 99.7% of the time 48 24 18 0.7 1.1 1.0 0.5 0.9 2.7 3.1 1.5 1.9
( 3 I 01w l 01w l 101W 101w l 01w I 101w 101w l ToIW l 01w [ T0IW ] 101W
dByy Si.4 544 49.1 2.1 54.1 438.0 SL.0 43.0 51.0 43.0 51.0
— 4
Receive antenna diameter cm 450 45.0 450 440 () mensured messured 450 50 430 450
On-asis antenna gain at receiver input dBi 40 30 Mo u0 Mo 3.0 0.0 Mo 340 Mo 340
|On-axis antenna gain at antenna sutput dBi
{Off-axis antenna gain characteristics App 30,An. 5] App30,An.5| App30,An. 5] App 30,An. 5| App30,An.5{ Footnetel Footnote 2 | App 30,An. 5| App 30,An. 5] Footneted Footnete 3
(Clear sky receive system nelse temperature at recelver input K 115.0 1250 1250 1280 1250 tie.e 110.0 800 80.0 1250 1280
[Clear sky receive system nelse temperature at antenna sutput K
Total peinting loss a8 0s ] (] 05 [ 08 0s 08 05 0s 0s
Latitude hd 40.7 @, 430 430 416 46 416 476 476 416 416
Lengitude hd W 4w 933w sV 1113w 122.3W 122.3W 1220w - 1213w 1223W 1123w
Ahtitude km
K K K K D D D D D D D
° 354 354 316 316 Rk VH'-l_hk Vlrl:.hk Jg 31.5 3.8 318
bbbk o -
Rein attenustion for 99.7% of {he tlime a8 20 20 1.7 [ [X] 0.0 0.0 [X) [X) 08 [X]
Neise increase due te rain for 99.7 % of the time 4B 17 27 5 8 1.4 §o 0.0 21 u 1.4 14
Rain sttenuation for availsbility percentage of time [1] 3.6 39 1.1 2.4 1.3 0.0 0.0 2.0 2.3 1.5 1.8
seder link earth station charscteristics — — — +
Frequency GHz ] XX 177 171 179 177 [1X] 177 171 177 1.7
Maximum uplink power control "
(Minimum feeder link earth station eirp dB\Y %0 .0 .0 o 7.0 7m0 0 e .0 7.0 7.0
Latitude 4 39.7 9.7 39.7 39.7 .7 ».7 3.7 397 9.7 397 »?
Longitude ® 105.0 105.0 105.0 1050 105.0 108.0 1050 1050 1080 105.0 1080
Attitude km
Rain climatic zone E E E E E E E E E E E
Elevation angle . 433 438 438 4338 438 4338 438 438 413 438 498
Rain attenustion for 99.97% of the tlime a8 3o 30 30 30 30 30 kX 3o 30 kX a0
Rein for avallability percentage of time dB
Characteristics of the space station receiver _ -
Sateflite recelve nolse temperature K 616.6 §16.6 616.6 6166 616.6 616.6 616.6 616.6 616.6 616.6 616.6
Satellite receive antenna gain in the divection of the feeder link station dB 322 N2 2.2 3.2 32 311 312 32 22 n: 32
JAutematic gain control setting
Polarization (angle as defined in Annex 2 of APS30A in case of linesr polarization) CR/CL CR/CL CR/CL CR/CL CRCL CRICL CR/ICL CR/CL CR/ICL CR/CL CR/ICL
(C/1 due to frequency re-use {| i i 4B
C/ due to other GSO BSS netwerks d8 30.0 300 300 300 30.0 30.0 300 300 30.0 300 3.0
(C/t (rom other assignments in the Plan dB
C/1 from other GSO FSS systems )] 30.0 300 30.0 30.0 30.0 30,0 30.0 300 30.0 30.0 30.0
A ions arc strongly d to uso the dsheot provided with this Table in order to calculate

Footnote 1: For US-GSO DS, min effects are not relevant.
Footnotc 2: Sec the antcnna gain pattern mask in sttschment | to document 4-9-11/165 Corr. 1
Footnotc 3: Scc “test resulis template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,

&)




Annex 1: BSS system characleristics

USA USA USA USA U8 USA A USA. Australia France
e 0T S — e e LLcLLI.
yster Characteristios Units ] US-GSO D8(a)] US-GSO D8(b)] US-GSO D3(a)] US-GSO DI ":l'f(::’ ‘:)ﬁg:’ US-GSO D1 "l;'f(f;’ ";,sl'f::’ OPTUS ':'::'.‘07::"’
et Characteristics —_— — — — - -
Frequency GHz 12.700 12.700 12,700 12.700 12.700 12.700 12700 12.700 12,700 12.000 12.200
Avatlabitity ebjective % 99.50 99.83 99.91 99.92 99.50 ”u ”.30 996 99 99.90 "9
Reeciver noise Bandwidth Mik 240 40 10 240 %0 40 uo uo0 40 8o 270
{Medutation type QPSK QrsK QPSK QPSK QrsK QPsK SPSK QPSK Qrsx QrsK ™
Pelarization (angle s defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR L (457135 | L(31%111%
O/ due te frequency re-use (polarization discrimination) a8 30.0
ICR due to other GSO BSS metworks a8 207 3.1 207 0.7 207 031 200 207 3.7 170 no
C11 dwe to GSO PSS netwerks a8 990 90 90 ”o 9.0 ”o »o 90 9.0 %0 20
Clear sky feeder link C/NH dB U2 242 242 1.2 242 u2 242 42 12 170 263
CINH required st eperating threshold L1 50 16 50 16 50 16 1ne 50 16 89 %0
Clear sky C/N+] margin above operating threshold (1) dB 38 9.2 [%} 7.4 46 50 18 54 58 40
Total Clear sky C/N+I margin above operating threshold (1) L1 . 63
(CIN4 total Fak for 99.7% of the time dB 138
(C/N41 margin sbove operating threshold for 99.7% of the time L 1.1 16 24 28 0.7 11 10 1.7 3.4 0.0
I . ] 101w l 1otw I 101w l mw ] 101V 101w 11w I 0w J 10w 152E | 7.0
JBw 53.9 56.9 S1.4 S4.4 9.1 531 54.1 42 il_! $3.0 343
om 0 50 ] ©0 S0 0 [ ) 59 .0 C T
dBi b X ) 340 M0 Mo 40 Mo Me Mo ne 360
i antemna gain st antenna sutput dB8j sy
is sntenna gain characteristics Feotnote 3 Footnote 3 Footnote 3 Footnote 3 L 3 F 3 F 3 Fi 3 F 3 [FigTAndAp30} BO121)
IClear 5Ky receive system noise temperatare at receiver input K 1250 1250 1280 1280 1256 1150 1250 300 20.0 1300
jClear sy receive system neise temperature at antenna output K 1200
[Total peinting foss dB s s s 0.8 [ 2 .3 o8 [ X] 0s os 0s
[Latitude . 219 279 40.7 40.7 450 450 416 416 916 12
JLongitude d n.8W 815V T4W "wY 93.3W 933w 1220w 1123wV 1223w 8
Altitude km o1
N N K K K K 1] D D £
* 515 51.5 354 384 37.6 316 31.5 31.8 Jg 30.7
charscteristics = iemamend
Rain attenustion for 99.7% of the time dB 4.8 X3 0 10 17 1.7 [X) [X} [X} 1.3 os
[Nelse increase due te rain for 93.7 % of the time dB 40 40 22 7 18 % 18 14 PA 21 19 1.8
Rain sttenuation for availabitis of time ﬁ 8.5 83 36 39 2.1 24 LJ 31.‘. 1.3 4,7 4.2
stics .
GHz [¥X] [EX] 177 [EX) 177 [EX] 17 IEX] 1.7 73 173
"
Minimum feeder link earth station eirp dBW 78.0 .0 5.0 1.0 70 mno no %0 0 840 e
Latitude . 39.7 3.7 »7 3.7 »7 »7 3.7 ».7 9.7 339 82
Lengiude hd 105.0 1080 108.0 105.0 105.0 105.0 1080 1080 1080 1812 3
Alitude km 0.01 0.1
Rain climatic zone £ £ E E £ E E E £ r H
Elevation angle . 433 48 48 438 48 03 423 48 433 500 36
Rain sttenuation for 99.97% of the time d8 30 30 30 30 30 30 30 20 30 "
attenuntion for availability percentage of time dB
space itation recelver — s e ——
Satellite receive noise temperature K 616.6 616.6 616.6 $16.6 6166 616.6 616.6 616.6 616.6 $00.0 600.0
Satellite receive antenna gain in the direction of the feeder link station aB 32 n2 2 a2 n2 n2 n2 n: 32 360 410
Automatic gain contrel setting YES
[Polarization (angle as defined in Annex 2 of APSIOA in case of linear polarization) . CRICL CR/ICL CRICL CR/CL CRICL CRICL CR/ICL CR/CL CR/CL L (135%45°%) CRICL
C/1 due to frequency re-use (polarization discrimination) 8 300
C/1 due to sther GSO BSS networks 48 300 30 0.0 a0 30.0 3.0 0 .0 30.0 30.0
C/U from other assignments in the Plan d8 300
CA1 from ether GSO FSS systems dB 30.0 30,0 300 . 30.0 300 30.0 30.0 300 30.0 30.0 30.0
(1) Administrati —y sirongly d to usc the dsheet provided with this Table in order to calculate

Footnote {: For US-GSO DS, min cffects are not relevant.
Footnote 2: Seo the antenna gain pattern mack In stiachment | to document 4-9-11/165 Corr.1

Footnote 3: Sec "test results template™ in Figure 4 of ITU Documont 4-9-11/172-E, 25 Junc 1998.



Annex 1 . BSS system characteristics

France France France France France France France France Frante France France
RADIOSAT- | RADIOSAT- | RADIOSAT- | RADIOSAT-
RADIOSAT-3] RADIOSAT-3 | RADIOSAT-3| RADIOSAT-3] RADIOSAT-3 | RADIOSAT-3| RADIOSAT-3 .
System Characteristics Units ) snalog/ TP 2| Anaton!TP 3 | Anslog/ TP 4| Digitat /TP 1 | Digital /7P 2 | Digitat? TP 3 | Digitet TP 4 [ 3C '“‘:"' /Te|sc "";‘" ITHsC ""‘;" ITRSC "":"' ITH
System Characteristics — _ — — — - _ —
Frequency GHz 12.200 12.200 12.200 12.200 12.200 12.200 12.200 12.200 12,200 12.200 12.100
Availsbility objective % 99.97 99.84 99.96 99.98 997 »Y 97 99.98 9997 9.9 99.88
Receiver nolse Bandwidth MH: 170 27.0 270 70 e 110 178 270 170 210 178
Modulation type FM M ™M QPsK QPSK QrsK QPSK QPSK QPSK Qrsx QPSK
Polarization (sngle as defined in Annex 2 of APS30 in case of linear polarization) L(229112°% | L (22%112%) | L(22%102% | L (32%112% | L22%112%) | L(22%112% § L(22%112% | L@2*m2%) | L@ | Lo | L2y
CrT due to fe re-use ization discrimination) dB
C/1 due te other GSO BSS networks B 30 230 220 3.0 2.0 30 230 3.0 130 30 230
C71 due to GSO FSS networks dB 230 2390 3.0 3.0 2.0 230 10 0 3.0 230 230
Clear sky feeder link C/N+I 8 263 268 263 263 263 263 ‘263 263 286 156 156
(C/NH required at sgersting threshold a8 %0 %0 %0 80 80 20 50 80 80 20 .0
Clear sky C/N+1 margin sbeve operating threshold (1) dB
Total Clear sky C/N+I margin above operating threshold {{) daB 6.2 87 6.7 7.3 7.2 &7 1.7 57 kA 7.2 54
CIN+H totsl link for 99.7% of the time d8 130 104 130 138 130 104 130 198 128 11.1 9%
C/NH margin sbove sperating theeshold for 99.7% of the time a8
[Space station characteristics 5
Longitude l . l 210 ‘ -10 [ 7.0 I -0 I 210 L <70 L EX] l <70 l <70 l =70 | -10 ]
Sateltits e.l.r.p. in the direction of the earth station diw $4.7 53.7 554 548 34,7 $3.7 584 52.3 348 4.6 52.2
station characteristien - — — — —
Receive antenns diameter om 60.0 60.0 60.0 60.0 60.0 0.0 60.0 60.0 60.0 — 0.0 60.0
(On-axis sntenna gain at receiver input dBi
On-axis antenns gain at amtenna output aBi 389 s as9 89 s sy 1 89 Rt 89 k%)
OfT-axls aatenns gain charscteristics BO1213 BO1213 BOI1113 BO1213 BO1213 Bo1t3 BO1213 BO1213 BO1213 B8O1113 BO121)
Clear tky receive system noise temperature at receiver input K
Clear sky receive sysiem neise temperature at sntenns output K 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
Total peinting foss 4B 0.8 LE] oS os 08 0s as os 08 0.5 o3
Latitude ° 9.1 41.2 28 512 9.1 a2 a8 4.2 414 @2 18
Longhude ° 8.1 LX) 30 15 8.1 .5 e 4.3 65 91 s
Altitude km 0.1 01 0.1 0.1 o1 L] [A] ol 0.1 0.1 0.l
Rain climatic zone H L K E H L K £ H L K
. 3.8 39.5 39.9 30.7 31.8 395 3.9 346 4.0 39.6 149
eteristics —r
Rain sttenuation for 99.7% of the time dB8 1.3 25 L7 [2] 1.3 25 [%] [1]3 1.2 25 2.1
Noise incresse due to rain for 99.7 % of the time d8 11 3 18 15 11 3 18 15 10 kX 19
Rain stienwation for availabil of lime a8 4.1 3.8 4.8 30 4.9 4.3 56 32 48 49 3.0
eeder Tink earth tiation characlerisiics — — = - -
Frequency GHz 177 147 177 7.7 7.1 177 a7 %] 1.1 7.7 7.7
axt wplink power contrel ' 71 5.1 kA 71 kA mr 11 51 7.1 " "
Minimum feeder Hnk esrth station eirp dBWY 170 778 - e 770 70 770 78 7.0 7e 776 ™S
L atbtude . 432 4°2 402 48.1 432 “®2 "2 432 432 @02 @2
Longitade . 39 39 T ] 39 19 39 EY) EX) 39 39 39
Altitude km o1 0.1 0.1 0.1 0.1 (] 0.1 0.t 0.1 [ A] ol
H H H H H H H H H H ]
. 336 336 336 1S 336 336 ns N6 338 ns 36
L] 7t s1 7.1 bA 1 hA kA 14 st ™ 7.1 kA
dB
[Sateliite recerve noiss temperature K 600.0 600.0 §00.0 §00.0 5000 6000 000 () 000 00,0 $60.6
Sateliite receive sntenna gain in the direction of the feeder link station 4B 410 41.0 41.0 4.0 41.0 41.0 4a@e 4.0 3 3 373
{Autematic gain control setting YES YES YES YES YES YES YES YES YES YES YES
{Potarization (angle as defined in Annex 2 of APSIOA In case of linear polarization) CR/CL CR/ICL CR/ICL CR/CL CR/CL CR/CL CR/CL CR/CL CR/ICL CR/ICL CR/ICL
(CAl due to frequency re-use (polarizath imi a8
C/1 dwe te other GSO BSS networks 4B .
C/l from ether assignments in the Plan dB 300 Jo.0 0.0 30.0 3.0 300 30 0.0 .0 3.0 30.0
C/ from sther GSO FSS systems dp 00 30.0 30.0 30.0 30.0 30.0 30.0 300 30.0 30.0 30.0

(1) Administrations are strongly encoutaged to usc the spreadshect provided with this Tabie in order to calculate
Footnote 1: For US-USO D3, rein cffccts ar not relevant.

Footnote 2: See the antenna gain patiom mask in attachment 1 to document 4-9-11/165 Corr.1

Footnote 3: Sce "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,




Annex 1: 8SS system characteristics

Japan Japan Japan Jnm Jnﬂn Japan Norwa; Nm Norway Nerway Norwa;
[System Characterisiics Units Analogue Digital Analogue Digitsl Anslogue Digital NOR-1 NOR-2 NOR-3 NOR4 NOR-S
m Characteristics — — - o — — —_—
Frequency GHe 11.996 11.9%6 11.9%6 11.9% 11996 11996 12.100 12.100 12.100 12.100 12.100
Avallabitity objective % 99.96 99.92 99.92 99.81 99.96 99.35 9.7 L X 9.7 99 9.8
Receiver nolse Bandwidth MH: 170 28.86 270 28,8 370 18.86 » ki) 33 3 »
Medulation type ™ 8PSK ™ 8PSK ™ aPSK. qeskws | orskme | qrskws | qrskas | qrskm
Polarizatisn (angie as defined in Annex 2 of APS3I0 in case of linear polsrization) CLICR CLICR CLICR CLICR CLICR CL/ICR CLICR 1 (0%90%) L (0%/90%) L (0*790%) L (0°790%)
/1 due te frequency re-use (polarizati i dB
Ct due te sther GSO BSS networks dB 3o 40 o 240 31.0 40 240 40 40 40 uo
€71 due to GSO FSS networks d8 295 9.2 5.7 254 233 20 9.0 90 9.0 9.0 ”.0
(Clear sky freder link CINH dB ne 296 30 i X 310 296 152 52 282 152 282
C/N+1 required at opernting threshold a8 90 110 9.0 1o 20 1.0 78 75 78 2.8 75
Clear sky CYN+1 margin sbeve operating threshold (1) a8 . 32 33 33 X .
Total Clear sky C/N+I margin above eperating threshold (1) d8 10.6 70 2.0 58 6.7 39
[CN4] tetal fink for 99.7% of the time dB 147 199 126 121 12.6 120 16 17 17 136 84
CINH margin abeve ing threshold for 99.7% of the time dJB
v l Ti00 I 10,0 I 1100 1100 1100 1100 10 l 10 a0 1.0 10
l AW 0.0 60.0 2.0 l 3.0 l 340 l 24.0 l 2.0 50.0 J 46.0 l 20.0 ‘ 370 l
Receive anienna diametcr Y “a 60 T R w0 | 08 00 %0 0 1200 | 3000
On-axis sntenna gain at recelver input d8i 260 351 E 1) 416 4.2
[OR-asis sntenna gain st antenna sutput dBi 3.1 n.12 sn mnn sn sn
Off-axis sntenna gain characteristion 80.1213 BO.1213 BO.1213 BO.1213 B80.1213 80.1213 468.3 801213 ] BOINA BO1213 BO1213
(Clear sky receive system néise temperature at receiver input K 110 110 110 120 120
Clesr shy receive system neise temperature at antenna output K 1200 1200 1200 1200 120.0 1200
[Totat peinting less dB [ ] L] s 053 [ X 035 [ X] s 0s 0.8 0s
Latitade . 37 M7 26.2 162 433 453 60.0 6.0 s2.0 60.0 »no
Longitude : ° 1352 138.2 nw 121.7 1414 1414 110 1.0 -8.0 10 -5.0
Attitude km [ Y] [X] [X] 0.1 0.1 o.t 0.0 00 0.0 [X) 00
Osska Osaka Naha Naha Wakkanai Wakkanal [ G H G K
* 41.6 41.6 53.6 536 29.3 19.3 20.0 200 30.0 10.0 45.0
— s
Rain attenuation for 99.7% of the time daB 244 244 238 286 143 1.43 1.2 1.2 [F] [¥] 1.6
(Noise incresse due to rain for 99.7 % of the time B 3 31 34 34 22 “ 22 19 19 Ly L9 4
reentage of time db 63 4.7 EX] 3.7 3.7 2.1 1.2 1.2 1.2 19 1.0
oeder earth station charseteristics — .
Frequency Ghz 176 176 78 176 176 176 A 179 173 17 77|
Maximum uplink pewer contrel Y 0.0 0.0 0.0 00 [ 0.0 0 0.0 0.0 0.0
Minimum feeder link earth station elrp . dBw 840 8“0 4.0 340 340 840 40 "o 4.0 74.0 40
Latitude . 357 357 37 87 387 387 60.0 60.0 0.0 60,0 60.0
Lengitude . 19.7 139.7 139.7 139.7 139.7 1397 11.0 1.0 1.e 1.0 1.0
Altitude ’ km ot 0.1 ol ol [ A] a1 [] [ ] [] []
Rein climatic zone Tekye Tokyo Tokys Tokye Tokye Tokyo G [} [+] G G
Etevation angle 4 no s 0 80 no e 200 200 200 200 200
Rein attenuation for 99.97% of the time 4B 131 13.1 131 134 13.1 13.1 66 66 6.6 66 [ X3
[Rain attenustion for avallability percentage of time dB 6.6 6 6.6 6.6 6.6
Isneﬂih receive nolse temperature K 900.0 9000 900.0 900,60 900.0 900.0 5300 2300 430.0 530.0 530.0
Satellite receive antenna gain in the direction of the feeder link station dB 410 420 4.0 410 41.0 a0 350 350 350 350 50
Autematic gain contrel setting NO NO NO NO NO NO YES YES YES YES YES
Polarization {angle as defined in Annex 2 of APS30A in case of linear polarization) CR/CL CR/CL CRICL CRICL CR/CL CR/CL CR/ICL LGN | L) | LGN | L (900
C/1 due to frequency re-use (polarization discrimination) a8 k
(CNl due 1o other GSO BSS networks 4B
C/1 from other assignments in the Plan [ 1] 400 3o.0 400 0 40.0 30.0 400 40.0 400 400 400
C/1 frem other GSO FSS ﬂml dB 46. 45.9 46.1 459 46.1 45.9 95.0 9.0 99.0 99.0 9.0
(HA istrations arc strongly d to use the dshect provided with this Table In order to calculate

Footnote I: For US-GSOQ D3, rain effocts are not relovant.
Footnote 2: Sec the antenna gain pattcrn mask in attachment 1 to document 4-9-11/165 Com.|
Footnote 3: Sce "tcst results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 Juno 1998,
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Norway Norway Norway Norway Norwa Norway Norway Nerway Norway | Norws, Canada
System Characteristics Units NOR-§ NOR.7 NOR-8 NOR-¢ NOR-10 NOR-11 NOR-12 NOR-13 NOR-14 NOR-18 CAN-1
System G-.-. — . —— o ve— p— pemt—— ——— wv— — s—
Frequency GH: 12.100 12.100 12.100 12.100 12.100 12.100 12,100 12.100 12.100 12.100 12.500 12.500
Availability sbjective % 99.7 9.7 9.7 99.9 98 9.7 99.7 9.7 9.9 9”8
Receiver nolse Bandwidth MHz » 3 » k2] kX 27 k1 by 3] 7 ue 10
[Modulation type QPSK 718 QPSK 18 QPSK78 | QPSK 78 QPSK 18 ™M M M M ™ QPSK QrsK
Polarization (angle a3 defined in Annex 2 of APSY0 in case of linear polarization) CLICR L (0790 L(0°190%) | L (0°/90°) L (0°/90%) CLICR L (050 L (0°190°) L (0°/90%) L (0*/90%) CLICR CLICR
C/I due to freq re-use (pol discr i dB
C/1 due to other GSO BSS networks dB 40 240 240 4.0 40 240 24.0 40 0 240 249 4.1
C/1 due to GSO FSS networks dB 99.0 9o 99.0 9.0 99.0 9.8 9.0 99.0 9.0 2.0 50.0 50.0
Clear sky feeder link C/NH dB 1ns 28 s ns 228 233 133 233 33 33 500 50.0
(C/N+] required st operating threshold 48 15 78 15 15 15 2.0 2.0 9.0 18.0 1o 6.6 66
Clear sky C/N+ margin above operating threshold (1) d8 31 33 33 91 48 33 33 a 32 51
[ Totat Clear sky C/N+1 margin abave operating threshold (1) dB 36 08
CNe4] toted link for 99.7% of the time dB 16 2? 16 134 3.3 .2 .2 9.0 119 123 100 6.6
sl mmn abave mln. threshold for 99.7% of the time dB
station eteristics
g 10 10 I 10 l 10 l 10 10 19 1o o 10 10 -iTo_I
I 4BWY 9.0 I 50.0 46.0 500 37.0 9.0 50.0 460 50.0 I 370 388 I 415
e _— ns - — s N— —
om 200 55.0 850 120.0 3000 220 60.0 90.0 2400 450.0 180.0 480
On-axts sntenna galn ot receiver input daBi 260 s ne 416 9.2 2659 59 34 9.6 5.7
On-axis antenna galn st entenna output d8i 448 3s
Off.axis sntenna gain charaeteristics 46%-3 BO1213 BO1213 BO1213 Bo1213 4683 BO1213 BOI1213 BOI1213 BO123 Footnete 3 Foelnote 3
[Clear sky recelve system noise temperature at receiver input K 120 10 120 120 120 120 120 110 110 120
Clear shy receive system noise temperature at antenna output K 1489 1346
Tetal pointing loss 4B [ ] [X] 0s [ X] s 08 0s 0.8 0s [ X] 0s [ X1
Latitude . 60.0 600 5.0 60.0 .0 600 60.0 51.0 0.0 80 6.5 50.0
Langitude . 110 1o 30 110 50 110 110 -390 110 -80 -86.8 -123.1
Altitude km 0.0 00 00 00 0.0 0.0 0.0 (1] 0.0 0.0 0.0 0.0
Rain etimatic zone G G H [+ K G G ] G K A Bt
Elevation * 20.0 209 30.0 200 45.0 100 200 30.0 20.0 45.0 15.0 109
aracteristics _
Rein attenustion for 99.7% of the time dB 12 [E] 12 1.2 1.6 1.2 1.2 1.2 12 1.6 0.1 03
[Neise increase due to rain for 99.7 % of the time dB 19 19 1.9 .9 24 1.9 19 1.9 19 24 0.1 [ X]
Rala attenuation for .vﬂtbillty percentage of time (_I_! 1.2 1.2 1.2 1.9 1.0 1.2 1.2 1.2 I_L 2.0 1.6 0.3
‘eeder ink earth sintion char st
Frequenty GHz [kX] 1.7 1.7 177 177 177 1.7 177 17.? 177 177
Mazimem uplink power control 0.0 [ 1] 0.0 00 0.0 [ X} 0.0 09 [£] [ 1] Net avaitable
Minimum feeder link earih station eirp dBw s1.0 810 3.0 1.0 81.0 1.0 8.8 L0 o L0 Not avallable § Not available
Latitude ) . 820 510 510 520 520 510 5290 520 510 520 Not avaitsble § Not availsble
Longitude . <20 220 -1.0 -20 -2.0 -20 2.0 .20 -10 <20 Not avsilable | Not available
Altitnde km [} 9 [} [} [} ° [} [] [} [} Not available | Not available
Rain climatic zene ¥ F 4 F F F F F F r Not availsble | Not available
Elevation sngle e 300 300 30.0 300 30,0 300 30.0 300 300 300 Not avafladle | Not availadle
Rain sttenuation fer 99.97% of the time a8 59 59 59 L9 39 59 59 59 59 s Net avathable | Not available
Rsin attenuation (or availability percentage of time 1] 8.9 59 8.9 59 89 59 8.9 59 59 9 Not avaltable | Not available
ies of the space sation receiver - — —— — — — —
Satellite receive nolse temperature K $30.0 137X 530.0 5300 530.0 $30.0 5300 3500 $30.0 330.0 'Not available | Not available
Sateltite receive antenna gain in the direction of the feeder link station dB 250 250 250 280 1590 15.0 250 250 250 50 Not available { Not avaifable
Automatic gain control setting YES YES YES YES YES YES YES YES YES YES Not available | Not available
Polarization (angle as defined in Annex 2 of APSI0A in ease of linear polarization) CRICL 1, (90°/0%) L (90°10%) L {90°/0°) L (90°10%) CR/ICL L (90%0%) L {s0°/0%) L (90°/0°) L (90°0°%) CR/CL CRCL
C/t due to freq re-use (p iserimination) dB
C71 due to sther GSO BSS networks dB Not ayaifable | Not avallable
C/1 from other assignments in the Plan dB 400 400 40.0 40.0 40.0 400 400 400 400 400 Not available | Not available
C/t frem other GSO FSS systems dB 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 Not availadle | Not availehie
(HA arc strongly d to use the spreadshect provided with this Table in order to caleulate

Footnote 1: For US-GSO DS, rain cffects are not relevant.
Footnote 2: Sce the antenna gain pattcm mask in attachment 1 to document 4-9-11/165 Cor. |

Footnote 3: Sce “test results template® in Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,




Annex 1: BSS system characteristics

Consda Cansda Canada Cannda Conade Connda_ Canada Canada Cannda Crnada
[System Characteristies Units CAN-3 CAN-4 CAN-5 CAN-6 CAN-7 CAN-3 CAN-9 CAN-10 CAN.IT CAN-12
stem Characteristics
F Gz 12560 12.500 12500 12.500 12.500 12500 12500 12500 12.500 11500 ]
|Availability objective %
Recelver neise Bandwidth Miiz 1.0 40 40 40 48 40 uo 40 uo 40
[Modulation type QPSK QPSK QPsK QPsK QPsK QPSK Qrsx QrsK QPsK Qrsk
Polarization (sngle a3 defined in Annex 2 of APS in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
C/1 due to frequency re-use (p discriminati daB )
C/1 due to other GSO BSS networks dB 226 e . e 178 122 4 18.7 2.2 206 184
C/l due to G3O FSS netwerks ] 50.0 500 0.0 50.0 50.0 500 500 50.0 500 %0
Clear shy feeder link C/N+ d8 500 s0.0 0.0 500 50.0 $0.0 50.0 50.0 500 0.0
ICTNH required at operating thresheld a8 66 [ 66 66 66 66 66 6.6 s .
[Clear sky C/N+] margin sbove operating thresheld (1) dB
I Total Clear sky C/N+l margin sbove aperating threshold (1) 4B 23 it 1.3 4 33 23 14 14 L7 82
C/N+E total Hink for 99.7% of the time 48 68 69 69 12 12 kA 70 70 7.2 76
ting threshold for 99.7% of the time dB
—— — R——— p— P SO -
] g ] 20 1.0 20 70 1 2.0 10 l 320 2.0 T 310 T’I
4BW 43.8 49.1 49 4&. 494 “4 ﬁ 45,0 419 47.2
™ 50 0 S0 750 [ E-CH Y a8 — o0 ]
[On-axis sntenna gain at receiver input dBi
{Ow-axis antenna gain at sntenna sutput dBi RS 3s 360 319 335 s 3.0 3.0 335 »s
(Off-axis antenna gain charaeteristics Footnete 3 Foetnete 3 Footnete 3 Feotnote 3 F 3 L 3 P 3 Footnete 3 Footnote 3 Footnate 3
[Clear sky receive system neize temperature at receiver input K
Clear sky receive system noise temperature st antenns output K 1234 1234 1224 1234 1234 1234 1234 1234 1234 1234
Total puinting loss dB 0s oS [ X [ K] 0s 0s (X3 0s as (X}
{Latitude . 23 e 3.7 p: 1] 407 s s 03 36.1 88
Longltude 4 -83.0 -13.1 -105.8 953 M0 -136 ~106.8 -111.9 -1151 802
Alitude km 0.0 0.0 0.0 (1] 0.0 0.0 0.0 0.0 80 0.0
D2 D2 B E D2 D1 r F F E
* 41.2 43.6 383 $2.7 42.2 37.0 4.5 338 358 60.2
——— L
Rsin sitenuation for 99.7% of the time dB 1.0 11 04 26 [K} 0.6 04 0.3 04 [%)
Nolse increase due te rain for 99.7 % of the lime dB 17 18 07 pX 1 (£ ] 1.2 0.1 0.7 o8 32
tage of time dB L1 1.2 0.5 34 14 0.9 0.5 0.8 0.6 34
N
requency Citx 177 [1X] [EX] [EX] 177 193 13 1%} 5] i
[Masimum uplink power control Not availab) Not Net availabl Net b Not nvai! Net availabl Not Not b Not avaiiabl Net avail
dBwY Not availabl Not availabl Not availabl Not availab Not availabl Not availabl Not avallabk Not avallad Not availabl Not availabl
o Not Not ilab Not i Not bl Net bl Not ity Net Habl Net Habil Not bk Not Habl
4 Not avail Not availabl Not availab Not availab Not b Not availabh Neot availabl Not availsbk Not availabl Net k
km Net avaiisble | Not availak Not available | Not avaitable | Not ble | Net ava Not svail Not avatlab Not ) Not avaitabh
Neot avail Not availabl Net avail Nat Not availabi Not avail Not availsb Net availabk Not avaitabk Net availeb
* Not I Not avail, Not availabk Not Net avallabl Net avaitabl Not avsit Not availabl Net b Not
L L] Not Not avaitabl Not availabl Not Not avaitabl Net avail Net avaitab Not Habk Net bk Net
[ Not available | Not available m« available | Not svallable | Notavailable | Net avallable | Notavallable ) Net svailable | Not available | Not avalisble
L —_— il i — —
Satellite receive noise temperature K Not availabl Net Not availabl Not b Not b Not availsbl Not avail Not availabl Not availab Not
Sateliite receive antenna gain in the direction of the feeder link station d8 Not availabl Not avall Not availabl Not avaitabl Not availabl Not avall Not availabl Net bl Net bl
Automatic gain control setting Net k Not availabk Not avaitab) Not availabl Not Not availat Net avaitabl Not avait Not
{Polarization (sngle as defined in Annex 2 of APS30A in case of linesr polarization) CR/CL CRICL CRICL CR/CL CR/ICL CRICL CR/CL CRICL CR/CL
C/1 due to frequency re-use (p on discriminati dB
ICH due to other GSO BSS networks dB Not Not avallabl Not availabl Not availabl Not b Not avail Not availabl Not avaitabl Not b Not avsil
C/1 from other assignments in the Plan dB Not Not Not availabl Not availabk Not avallabl Not avaiabl Not availabh Not avaitab) Not bt Not
C/t from other GSO FSS systems dB Not Not availabl Not avaitabl Not availabl Not availabl Not avali Not svailab Not availabk Not syailab
{NA ions arc strongly aged to usc the dsheet provided with this Table in order to calculate

Footnote 1: For US-GSO DS, rain effects are not relevant.
Footnote 2: Sce the antenna gain pattem mask in attachment 1 to document 4-9-11/165 Con.1

Footnote 3;: See “test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998.



Annex 1: BSS system charactetistics

Canada Cansds Canada Cansda Canada Cansda Canada Canada Conada Caneda
System Characteristics Units CAN-13 CAN-14 CAN-18 CAN-16 CAN-17 CAN-t8 CAN-19 CAN-20 CAN-11 CAN-22
requency Giiz 12.500 12.500 12.500 12.500 12.500 12500 12,500 12.500 12500 12500
Availability objeetive %
Receiver noise Bandwidth MH:z 40 40 240 249 240 0 %o 240 240 140
Modulation type QPSK QPSK QPSK QPSK QrsK QPSK QPsK QrsK QPSK Qrsx
Polarization {angle as defined in Annex 2 of APS30 in cese of linear polarization) CLICR CLICR CL/ICR CL/CR CLICR CLICR CLICR CLI/ICR CL/ICR CLICR
C11 due to freg re-use (potarization discriminati dB
(C1 dwe to other GSO BSS networks dB 234 230 178 249 b 211 190 237 2408 u?
C/1 due to GSO FSS networks dB 50.0 50.0 500 50.0 50.0 s0.0 500 500 50.0 50.0
Clear sky feeder link C/N+1 dB 500 500 500 50.0 0.0 50.0 500 500 500 s00
ICINH required at operating threshold dB8 6.6 66 66 6.6 6.6 66 66 66 64 66
[Clear sky CtH margin above eperating threshold (1) dB
Total Clear sky C/N+I margin shove opersting threshold (1) dB 26 23 53 1.2 1.9 31 82 s L] 1.7
C/N4+1 total ink for 99.7% of the time a8 18 16 77 76 76 78 30 81 LX) 80
a8
g 810 810 310 I 810 I ~20 l 310 I 610 I 820 320 320
dBW 48,7 48.3 46.9 406 4& 418 474 476 I ‘!._1 [ 459
Tm K] 450 500 1200 ~3s0 0.0 750 Y 600 0
daBi
daBi 38 338 398 420 39 B0 319 36.0 360 360
Footnete 3 Footnete 3 Footnete 3 Footnote 3 Footnote 3 Fooinote 3 Footnote 3 Footnote 3 Fovtnete 3 Footnote 3
Clenr sky receive systesn noise teaperature at receiver input K
Clear tky receive system nolse temperature at antenns output K 1234 1234 1234 1683 1489 1234 1234 1234 1459 148
[Tetal pointing lon B [ X 05 [ X] s 08 0s 08 s s [ £
Latitude . 454 4.7 3.0 .1 8.4 378 328 476 60.0 9.6
Lengitude . -15.7 -794 90.¢ -115.4 -134.8 -122.2 965 -52.7 1119 -108.6
Altitude km 00 0.0 00 o0 0.0 0.0 0.0 0.0 0.0 0.0
D1 b1 E A Bl [ D3 ol A A
. 31.3 39.6 54.0 8.3 9.9 9.7 49.0 284 174 13.7
aracteristics —
Rain attenustion for 99,79 of the time dB [X] 0.6 26 0.1 0.3 R 0.7 1.8 0.9 0.1 [X)
Neise intrease due te rain for 99.7 % of the time dB 12 1.2 31 0.1 0.6 13 18 18 091 0.2
of time dB Jl_ﬂ‘ 1.9 3.4 0.8 0.8 l_:.J 1.7 1.8 0.6 0.6
requency Gz 77 77 7.7 7 7.7 7.7 171 17 177 [1X]
[Maximum uplink power centrol Not availab Not availabl: Not availabl Not avallabl Not avattably Not availab Not availabl Not avait Not avai Net L
[Minimum feeder link earth station eirp dBW Net Not avall Not availabl Not avail Not Net availabl Net availabl Not avallabi Net Nat availabl
[Latitude * Not it Not availabl Not availabt Not svail Nat b Not Not avatlabl: Not itabl Not fabl Not flabl
Longitude . Net avallab) Not available Net availabl Not avatlabl Not avaitablk Not availab Not availabk Not avalisb Not availad Not availabl
Attitude km Net availabl Not svaltabl Not avsil Not avail Not Net Not avaitable | Net avallabh Net Not availabl
Not svailab Not avallst Not avsilab Net availabl Not avaitabh Net avatindi Not avalinbh Mot aval Not Not avaitable
M Not availab Not aval Not availab Not avai Not avafisble | Not availab Not availab Not avait Net Not k
a8 Not availabi Not avail Not availabl Net avaliab Not avaflabl Not availabl Net avat Net avail Net avaitab Not availabl
of time 4B Net available | Not available | Not available | Not avalisble | Mot available | Not available | Not available ] Not availadie | Not avaitable | Not aveilable
Adanidd B PR e Al e A t——
haracteristics of the space station receiver
[Satellite receive noise temperature K Not b Not availabl Not availabl Nat availabl Not availabl Not avail Not avaiisbl Net availab Not Not !
[Satelfite receive antenna gain in the direction of the feeder link station 4B Not avallabl Not availabl Not availabl Not avallabh Not Not availabl Not avait Nat Not Not availabl
Automatic gain contrel setting Not avaitab Not availsb Not avail: Not avallsble | Not available | Not availabl Not avaitable | Not avail Not avaii; Not avallsbl
Polarization (angle as defined in Annex 2 of APS3IDA in ¢ase of linear polarization) CR/ICL CR/CL, CR/CL CR/CL CRICL CR/ICL CR/CL CR/CL CR/CL CRCL
CIl due to frequency re-use (polarization discrimination) dB
C/1 due to other GSO BSS networks 8 Notavailable | Not avaitable | Notavailable | Notavaltable | Notavaitsble | Notavailable | Notavaitable | Notavaitable | Not avait Not avaitsbl
C from other assignments in the Plan 8 Not Notavailable | Notavaitable | Motavaitabte | Not avaitabte | Not Not available | Not avaitable | Not Not availebl
(C/1 from other GSO FSS systems 48 Not avaitable | Mot available | Notavaitable | Not avaitable | Not avaitable | Not avai Not available | Notavaitable | Notavaitable | Not available
(DA isteations are strongly d to usc the spreadsheet provided with this Tabic in order to calculate

Footnote 1: For US-GSO DS, rain effcets are not relevant.

Footnote 2: Sce the antenna gain pattem mask in sttachment | to document 4-9-11/165 Corm.1
Footnote 3: Sec "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,




Annex 1: 8SS system characleristics

Canada Canada Cansda Canada Cansda Canada Canada Cansda Cansds Canads
Ak — LuCLLE
System Characteristics Units CAN-1} CAN-24 CAN-18 CAN-26 CAN-27 CAN-28 CAN-29 CAN-30 CAN-3t CAN-32
Systems Characteristics
— - — — - —— —— ST S—
Frequency GHz 12.800 11.500 11.500 12.5008 12.500 12.500 11.500 12.500 12.500 12.500
Availabifity objective %
noise Bandwidth MHz Mo 40 40 240 M0 40 X U b1 ) 40
Modulation type QPSK QPSK QPSK QPSK QrsK QrsK QrPsK QPSK QPsSK QrsK
Polarization (sngle a1 defined in Annex 2 of APSI0 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
C/1 dwe te freg; re-use (polarizati d { a8
C/1 due to sther GSO BSS networks 4B U9 3.3 ns 19.7 246 3.7 1.7 19.4 M2 s
(CAl due to GSO FSS networks L] 50.0 50.0 500 50.0 0.0 50.0 2.0 5.0 5.0 50.0
[Clear sky feeder link C/N+ dB 50,0 $0.0 500 500 500 s0.0 500 2.0 500 50.0
(C/N+1 requived ot operating threshold a8 66 66 66 66 66 66 66 66 66 66
(Clesr sky C/N+1 margin sbove operating threshold (1) dB
Total Clear sky C/N+1 margin above operating threshold (1) dB 1.8 38 44 30 12 38 2 31 L7 49
(CIN+1 total tink for 99.7% of the time dB 8.1 84 s L X3 E X3 L X} 86 86 [ &) 9.0
JC/N+T margin above operating thresheld for 99.7% of the time 4B
ace sistion characteristics
— — - — e - e e
I g I 310 I 310 I 310 I 310 l 320 l 1.0 l 810 l 320 l 320 I -‘c'z.o_'l
. in the divection of the earth station 4BW 36.9 418 42.0 4% 444 47.7 M5 46.9 469 48.8
Receive antenna diameter em 180.0 "60.0 60.0 0.0 750 60,0 750 0.0 0.0 60.0
On-axls anterma gain at receiver input dBi
On-axls antenna gain at antenna owtput dBi 4“8 »%.0 3.0 .0 3 .o 379 3.0 340 30
[OM-nxis antenna gain characteristics F 3 F 3 Fi 3 Fy 3 F 3 F 3 P 3 P 3 Footnote 3 Footnote 3
[Clear sky receive sysiem neise temperature at receiver input K
Clear sky receive system naise temperature st antenna oulput K 1459 1234 123.4 1234 1446 134.6 1346 1234 1M.6 1234
Total peinting loss a8 08 [y 0s 08 os 08 ' 0s 0 Y
Latitude . 638 “1 a9 EYY 5.0 44 s ns s1.1 a2
[Longitude . -68.8 -63.6 316 -118.2 9.7 -122.2 942 -112.0 <1140 -1
Altitude km 0.0 0.0 00 o0 00 00 0.0 00 0.0 0.0
Rein cHmatic zone A DI D2 F A [of A F B D2
Elevation 4 17.2 384 43 349 260 2 124 3.7 U3 406
e . 2 124 43 e |
Rain sttenuation for 99.7% of the time [1] 0.1 03 10 0.4 [X] 0.6 0.1 04 0.2 10
[Noise increase due to rain for 99.7 % of the lime dB 0.2 14 1.7 09 [+ y Lo [ X [ X} 0s L?
Rain attenustion for availabllity percentage of time dB 0.7 1.6 1.9 1.3 [ 1] . 1.5 0.9 13 ! 2.2
Feeder Sink carth station characteristics — — .
Frequency (7 7.7 7.7 [EX] .7 [1X] 177 179 7.7 (%] —1g
Maximum wplink power control Not avail Not availabl Not Net availabl Not availabl Nat avallabl Not availabl Net avaitabl Not avallabl Net
Minimum feeder link earth station eirp dBWY Net Not availabl Not Net Not Net svaliabl Not availabl Not availabh Not Net
Latitude . Not avaitabl Not bl Not ilabk Net avai Not Not Not availabl Not Not availabl Not aval
Longitude . Not avai Not Not available | Not avai Not Notavailable | Notavalisble | Notavaitable | Not availsle | Net
Alitude ' km Not aval Notavailable | Not available | Notavailable | Notavaltable | Notavaitable | Netuvalable | Not avait Notavaitabte | Not avalabl
Rain climatie zone Not availabl Not availabk Not avallabl Not avall Not avail Not svailabi Net availab Not Not availabk Net avaitabl
Elevation angle ’ i Not avail Not avail Not avaliabk Not avail Not avaitabl Not availab Net avallabl Not availab Not avablabl Not avaltab
Raln attenuation for 93.97% of the time a* Not Not avaflab Not b Net avail Net Not availabl Not Not avallabk Net availabl Not avallab
o 48 Not available | Not avaliable | Not available | Not avaitable | Not svaliable § Not avaitabl Net avaliabk Not avaitabl Not availabl Not avallable
[Sateltite receive noise temperature K Not available | Not available | Not available | Not available | Net availab Not available | Not available | Not available | Not available | Not availsbie
Satellite receive antenna gain in the direction of the feeder link station dB Not avaiiad Not Not availebl Not availab} Not avail: Not Not avalabl Not avalabk Not aval Not availad
Automatic gain contre! setting Not Not avail Not availabk Not availabl Not Not avail Not availabk Not svaflabl Not avallabl Not availabl
Polarization (angle as defined in Annex 2 of APS30A in case of linear polarization) CR/ICL CRICL CRICL CR/ICL CR/ICL CR/ICL CR/CL CR/CL CR/CL CR/CL
(C/1 due to frequency re-use (polarization discrimination) B
(C71 due to other GSO BSS networks B Not available | Not available | Notavailable | Netavaitabte | Netavaitable | Notavaitable | Notavalisble | Not avaitable | Not avaitable | Mot avaitabi
(C/1 from other assignments in the Plan dn Not available | Not avail Not avall Not avaitable | Not Net availsble | Notavatable | Not avail Not avaitable | Not
C/1 from sther GSO FSS 3 dB Not available | Notavailabie | Not available ]| Notavailable | Not svailsble | Netavallable | Notavailable | Not Not availab Not availabl

{13 Administrations are strongly cncouraged to use the spreadsheet provided with this Table in order to caleulate
Footnote I: For US-GSO DS, rain effects are not relevant.

Footnote 2: Sco the antenna gain patiern mask in attschment | to document 4-9-117165 Corr.1

Footnote 3: See "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,



Annex 1: BSS system characteristics

Canads Canade Canada Cannda Canada Canads Canada Canada Canada Canada
System Characteristics Units CAN-3) CAN-34 CAN-38 CAN-36 CAN3? CAN-33 CAN-39 CAN-40 CAN-41 CAN42
= —
— — - e~ — . — ST
Frequency GHe 12.500 12,500 12.560 12.500 12.500 12.500 12.500 12.500 12.500 11.500
[ Avaltabiity objective %
Reeelver noise Bandwidth MH: 140 40 U0 1.0 40 uo us 40 240 40
Modulation type QPSK QrsK QPSK Qrsk QrsK QPSK QrsK QPsK QPsK QrPsK
Polarization (angle as defined in Annex 2 of APS30 in case of linear potarization) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CL/ICR CL/ICR
/1 due te frequency re-use on discriminati 4B
(C71 due to other GSO BSS networks dB 244 226 195 12 i 133 28 241 49 149
IC/l due to GSO FSS networks L1 500 200 50.0 50.0 50.0 0.0 S06 00 500 50.0
Clear sky feeder tink C/N+ dB 500 0.0 $0.0 50.0 0.0 50.0 S0 50.0 500 5.0
C/N+1 required at operating threshold dB 66 6.6 6.6 6.8 66 66 [X] 68 6.6 [X]
Clear sky C/N+1 margin above operating threshold (1) dB
[ Totet Clear sky C/N+1 margin above operating threshold (1) 4B 28 . 5.2 62 32 33 4.1 52 3 17 29
(C/N+ totat link for 99.7% of the time dB 88 9.1 9.4 50 2] 9.0 9.1 9.1 %0 9.2
C/N+1 margin above operating threshold for 99.7% of the time dB
[Space station characteristics —_— — — — —_—
Longitude l ° l -82.0 . I <820 l -82.0 I -82.0 I . 820 l 820 I 520 l -81.0 | -82.0 l -82.0 |
Satellite e.i.r.p. in the direction of the earth station 4BW 41.0 43.9 50.4 4&4 41.0 41,7 49.0 lu 42.3 48.7
™ 500 0 0.0 350 0.0 608 0 00 1700 ] 150 ]
On-axis sntenna gain at recelver input dBi
(On-axis sntenna gain at antenna output dBi 360 360 360 379 360 3.0 340 %0 420 379
Off-axis antenna gain characteristies Footnote 3 Footnote 3 Footnote 3 Footnote 3 Fi 3 F 3 Fi 3 Fostnote 3 Footnete 3 Foolnote 3
IClenr shy receive system noise iemperature at receiver input K .
Clear shy receive system noiss tempersture st antenna output K 1346 123.4 1234 1346 1234 1234 1234 1234 168.3 1489
Total pointing loss a8 0s 0s Y] (Y] oS °s o8 0s ns 0s
Lathude . 836 422 ns 518 $0.4 450 s 499 68.3 0.2
{Lengitude ° -113.5 -7t M2 -78.7 -104.7 -93.2 -ne 2 137 -123.8
Altitude ke 00 0.0 0.0 0.0 0.0 00 00 [ 0.0 0.0
Rain climatic zone ’ B1 D2 D3 B2 B2 DY D2 m A A
Elevation angle . 2.4 408 S1.0 3.0 8.4 319 451 N9 46 134
Propagation elnrme;i_:Lc-

\abn nttenuation for 99.7% of the time d8 02 (%] 18 0.3 0.3 [X] 1.1 [X] [X] [ X]
(Neise incresse due to rain for 99.7 % of the time dB 04 13 25 0.6 0.7 ot 18 1e a2 0.2
Raia sttenuation for availab tage of time dB 1.1 2.4 R X} 1.4 1.3 (2 18 1.6 1) 1.2

4
Gt 177 [EX] 1.7 177 — 177 7.7 197 177 L% 7
Masi; uplink power control Not avsitab) Not avaitad Not availabi Not ‘ Net availabl Net vailad Not availabl Not avaitabl Net avall Not b
Minimum feeder Jink earth station eirp dBWY Not availabl Not H Not avail: Not avallab Neot avaltabi Not avaliabl Not avaitab Net avalk Not Not bk
Latitude . Not Not avail Not avaitab Not availabl Not avaitabl Not avaftabl Net avafl; Not avaitab Not Not %
[Longitude ° Not Not avall Not avail Not availab Net bk Not avai Not availabk Not Net vail Not
[Altitade km Not Not avail Not available | Not available § Net le § Not availeb Not available | Not available | Not Not availabl
Rain climatic zone . Not available | "Not avaliabt Not availabl, Not avallabk Net avaflabl Not avallsbk Ned avaitably Net avall Not avail Not bl
Elevation angle ° Not availabl Not availsb Not avallabl Not avallabl Not b Not avafladk Not avaftadl Net Not avail Not !
Ruin sttenustion for 99.97% of the time L] Not availabl, Not availabl Not availabl Not avail, Not avallabl; Not avallabi Not availabk Not avallabl Not availabl Net availabl
Rain attenuation for availabllity percentage of time 48 Not available | Not available | Not available | Not available § Net avaitable | Not available | Net available | Not avalleble | Not available | Net availadle
racteristies of the space station receiver . S——
Satellite receive noise temperature K Not availabl Not Not availabl Not T Not avaltabl Mot avalf Not availabl Not avail Not Not b
Satellite receive antenna gain in the direction of the feeder link station 4B Not availabi Not availabl Not avaiiab) Not availabl Not avattabl Not availabk Not availabk Not availsh Not availadl Not bl
Automatic gain control setting Net availabk Not Not avai Not te | Not available | Not avail: Not avaifable | Not availad Not avsil Not bl
|Polarization (angte as defined in Annex 2 of APSIOA in case of lineac polarization) CR/ICL CRICL CR/CL CR/ICL CRICL CR/CL CRICL CRCL CRICL CrR/ICL
C/T due to frequency re-use (polarization discrd i ]
C/1 due to other GSO BSS networks dap Not available | Not avsilable | Not avaitadle | Notavailable | Net available | Not available } Not available | Not aval Not available | Not b
C/ from other assignments in the Plan a8 Not available | Notavailable | Not available | Not available | Not available | Not avaitable | Not available { Not avail Not available | Not availabk
CAl from other GSO FSS sysiems dB Not availabl Not avail Not availabl Not availabl Not availabk Not W‘I_“IMQ Not availabl Not availsh Not Net availabl

{1} Administrations arc strongly encouraged to use the spreadshect provided with this Table in order to caleulate
Footnote 1: For US-GSO DS, rain effects are not relevant. .

Footnote 2. See the antenna gain patiem ntask in attachment 1 to document 4-9:11/165 Corr.1

Footnote 3: Scc "test results template® in Figuro 4 of ITU Document 4-9-11/172-E, 25 June 1998.




Annex 1: BSS system characteristics -

Cenada Canada Canada Canada Canada Canads Canada Canadsn Conada Canada
[System Characteristies Units CAN-43 CAN-44 CAN-45 CAN-46 CAN-47 CAN-43 CAN49 CAN-50 CAN-5t CAN-52
m Ch ot )
— o— aane- s — e — — o~ T
Frequency GHz 12.500 12.500 12,500 12.500 12.500 12.500 12.500 12.500 11.500 12.500
Availability objective %
Recelver noise Bandwidth MHz 2140 U0 40 140 uo 40 240 10 1k ] 2490
Modutation type QPSK QPsK QPSK QPsK QPsK QPSK QPsK QPSK QrsK QPsK
Pelarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CL/CR CLICR CL/ICR CL/ICR CLICR CL/CR CLICR CLICR CLICR CLICR
C/1 dwe te freq re-use i ination) dB
/T due to other GSO actworks dB 244 49 4.1 226 ne e 175 122 134 18.7
(O due te GSO FES networks 4B 500 500 50.0 500 500 500 500 50.0 50.0 50.0
(Clear sy feeder link C/N+L dB 500 500 50.0 500 so0.0 se0e s00 500 0.0 50.0
(C/N-+H required at operating threshold dB 6.6 6.6 6.6 66 66 66 66 66 66 66
Clenr sky C/N41 margin above operating threshold (1) B
Total Clear sky C/N+I margin above operating threshold (1) d8 e 36 0.9 28 30 14 84 33 23 1.5
1 total link for 99.7% of the time a8 9.8 100 6.7 3 [ ] (L] 1 71 Tt 71
ing threshold for 99.7% of the time 48
v 310 I 910 310 l 910 J 310 310 l 310 ] 310 310 910
-, in the direction of the earth station I dBW 41.7 358 47.3 GLJ 49.1 __& _ll.l. 494 434 45.1
[Receive sricnma dameter om 600 1800 S0 a0 #0 @0 %0 450 ) .0
On-axis antenna gain st receiver input daBi
On-axis snieans gain ot antenna eutput a8l 39 3ss8 ns 338 ns %9 7 338 33 360
[OM-axis antenna gain characteristies Footnete 3 Foolnote 3 Footnete 3 Footnete 3 Footnete 3 Foetnote 3 Fostnote 3 Fi 3 Fi 3 3
Clear sky receive aystem noise temperature at receiver input K
Clear sky receive system neise temperature st antenna output K 1346 1459 1346 1234 1234 1234 1234, 1234 1234 1234
Total pointing loss a8 [ X oS o8 o8 [ 2] [ 2] s os [ 1] s
Latitude . 3.0 6.5 0.0 a3 »e »7 25 40.7 453 s
Longitude . 669 265 -123.1 -$3.0 =751 -108.0 943 -0 16 -106.8
Altitude km 0.0 0.0 0.0 0.0 0.0 00 0 0.0 00 © 00
Bl A Bl m D2 B E 2] m F
* 179 15.0 25.1 405 413 418 553 »s U8 494
characieristics — o, —
Rain attenuation for 99.7% of the time dB 0.2 [X] 03 1.0 1.1 [X] 26 1.1 [ [-X]
INvise increase due to ruin for 99.7 % of the time dB 4 ot [ X} 17 18 o7 k2] 18 12 7
Rain attenustion for availability percentage of time d8 15 16 [X) 1.1 12 (L] 31 1.4 [ 1] 8.5
requency Ciix 77 77 77 77 77 NiX] 77 TA] T5] 73
[Maximum uphink power control Not availabl Not availabl Not availsbl Not Not availabk Not avaitad Net availabi Net Not availabl Not availabl
IMiniwum feeder link earth station eirp d4BW Not avail Not avaiiab) Not svailab) Not avall Net availabl Not avaftabl Not avallabl Net avall Not avsi Not avaflabl
Latitude . Not availab Not aval Not aval Not avall Not avallable | Not svall Not avallsble { Net Not available | Not svailabl
Leagitud . Not avaitable | Not available | Not availat Not avaftable | Not available | Notavaileble | Not available | Not avaitable | Not avaitsble 1 Not avaitsbi
| Aititude km Not Not avai Not Net availabl Not avsilabl Net avatishl Not avallabl Net avaitabl Not avallsbk Not availabk
Rain cimatic zone Notavailable | Notavalable | Not available | Nt Notavaitadle | Notavaiiable | Notaveilatte | Mot avaitable | Notavaltable | Not avai
Eievation angle . Notavalfable | Notavaftable | Not available § Not available | Notavalsble | Netavaitable | Motaveituble | Netavellable | Notavaliable | Not avaited
Rain attewuntion for 99.97% of the time a8 Notavaitsble | Not avaitable | Not Net Not available | Mot avaiieble | Notavoitable | Not avaitable | Mot avaitable | Not svaltabh
Rain sttenuation for availability percentage of time 48 Not avalisble | Not avaliable | Not W Net avaitab Not avalabl Not Neot avalisbl Not svall Net avallsble | Not availsdle
aracteristies space station recelver — R
Satellite receive noise temperature K Not available | Not available | Not available ] Not available | Neot available | Not Not avallable | Not aval Not available ] Not availabl
Sateltite receive sntenna gain in the divection of the feeder link station dB Not availabl Net availabl Net availabl Not availabl Net avaitabl Not Not avaltab Net b Not availabl Not availabk
Automatic gain control setting Nat availabl Not availabl Not availabl Not avalinbl Net avaitabk Not avallabl Not avalt Net Not availab Not avail
Polarization (angle a1 defined in Annex 2 of APSIOA in case of linear polarization) CR/ICL CRICL CR/ICL CR/CL. CR/ICL, CR/CL CR/CL CR/ICL CR/ICL CR/CL
(CH due to frequency re-use (pelarizati nati dB
C/l due to other GSO BSS networks a8 Not availab! Not availabl Not avallabl Net Not availabl Not avaiiabl Not avallab Not Not availabl Not availabl
C/t from other ausignments in the Plan L1 Not availabl Not availabl Not availabl, Not availabl Not availab) Not availabl Not availabl Ned Not avaitab Not avaitabl
C/1 from other GSO FSS systems dB Not available | Notavailable | Notavailable ] Not available | Not avaitable | Not lu_l!lble Not availsble | Not Not availab Not avaitabh

(1) Administrations are strongly encouraged to use the spreadsheet provided with this Table in order to calculate

Footnote : For US-GSO D3, rain effects are not relevant.
Footnote 2: Sce the antenna gain pattermn mask in sttachment § to document 4-9-11/165 Com.{

Footnote 3: See "test results template” in Figuro 4 of ITU Document 4-9-11/172-E, 25 June 1998,




Annex 1: BSS system characteristics

Canada Canads Canada Cansda Canada Canada Canada Canada Cansda Canada
System Characteristics Units CAN-83 CAN-84 CAN-s8 CAN-5¢ CAN-8? CAN-88 CAN-89 CAN-60 CAN-61 CANS2
Characteristics — — — — — — — — —
Frequency GHz 12,500 12.500 12.500 12,500 12,500 12,500 12.500 12.500 12.500 12.500
Availability objective %
Recelver noise Bandwidth Miiz uo p21 ) 40 40 ue 40 10 240 e 49
Modulstion type QPSK QPsK QPSK QPSK Qrsx QPSK Qrsx QrsK QPSK QrPsK
Polarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR CL/ICR
Ol dwe to frequency re-use (polarizati inath aB
CH due to sther GSO BSS networks dB 22 20.6 154 234 3.0 178 49 247 mna 130
(CH due te GSO FSS networks a8 50.0 %0.0 S0.0 0.0 %0.9 0.0 0.0 500 500 20
(Clear sky feeder fink C/N+I dB 500 50.0 50.0 0.0 S00 $0.0 0.0 500 500 508
C/NH required at sperating thresheld @B 6.6 66 66 66 66 . 66 66 [ 66
Clear sky C/N+1 margin sbove operating threshold (1) oB
Total Clear sky C/N+1 margin above operating threshold (1) dB 1.5 1.8 52 26 17 58 t2 20 32 52
CIN41 total Hink for 99.7% of the time (L] 71 13 16 15 15 17 76 .7 19 8t
(C/N+i margin above operating threshold for 99.7% of the time dB
nce station characteristics —
Longitude ° 910 I -91.0 910 1.0 -91.0 919 l 10 l 910 J 310 1.
Satellite e.l.r.p. in the direction of the earth station dBWY 45.0 41..2 41_.‘1 43,7 ly l_i._’ eé— ﬂ 410 I 474 I
m 0.0 [ 900 [ 50 30,0 1200 750 ©0 750
(On-azis antenns gain st receiver input dBi
On-azis snienna gain at sntenna cutput dni 3.0 ns »s s s ns 4.0 39 »%0 379
OM-axis sntenna gain characteristics Fi 3 3 Fi .3 F 3 Foolnete 3 F 3 Fy 3 Fi 3 Footnote 3 Footnote 3
[Clear sky receive system noise temperature at receiver input K ,
[Clear sky receive system noise temperature at antenna output K 1234 1134 1134 1234 1234 1134 1683 1459 1234 1234
 Totat peinting less 1] [Y] 05 0% [ Y] os (Y] 0s os 0s [Y]
Latitude ° 408 36.1 55 434 9.7 »o [N 584 ns ns
Longitude . BIiX] <1181 -80.2 «78.7 B, X 90.1 «118.1 <1348 <1222 965
Althtude km 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 (1]
¥ L4 E D1 Dt E A Bl (o] D3
* 38.2 41.0 579 388 38.3 38.1 10.4 138 387 $1.7
n for 99.7% of the time a8 0.3 04 17 0.6 0.6 .6 [X] 03 0.2 1.8
Neise increase due to rain for 99.7 % of the time 4B 01 038 32 1.2 | & Foat [ 8] a6 13 38
Rain attenuation for availubility percentage of time 48 0.5 0.6 3.4 1.0 1.8 3.4 .5 0.8 1.3 3.7
Ghz 7.7 77 [EX] Tx) 7 7.7 [TX] 17 173 ]
Mazimum wplink power controt Not availabl Not svailab Not avail Not availabl Not avallabk Not dvafl Net Not avallabl Not availabl Not aval
Minimum feeder link earth station eirp dBW Not Net Not Mot avallabl Not availabk Not Not Net availadl Net avaltab Not availabl
Latiude . Not avail Not availab Not Not avaiiabl Not availabl Not Net avaitabl Not availabl Not avaitabl Not aveliabt
ILongitude . Not Not availabl Not availsbl Not availubl Not availabk Not availabl Not avaitadl Not availabl Not avallsb Not availab
Altitude km Not availabl Not availabl Not avaitabl Not svailabl Not availabl Not avaitabk Not avaitabl Net tabl Not avsileb Not avaitabl
Rain climatic zone Net avsilabl Not availabl Not avail Not availabl Neot availabl Not availabl Not availadl Not availabl Not avail! Not availabl
Elevation angle . Not ! Not Not Not availabl Net availabl Not Not availabk Not availabl Not avaitabl Not availabl
Rein attenuation for 99.57% of the time B Not Not svailable | Not avaitable | Not Not avallable | Not Not available | Not avalable } Notavailable | Mot avaitet
8 Nt Not Not avsi Not available | Nt avatsbie | Not Not Not avallable | Notavailable | Not available
[Satellite receive noise temperature K Neot b Not availsbl Not Not availabk Net Not svated Not availabl Nt avaitsbl Not avaifabl Not avaitabk
Satelfite receive antenna gain in the direction of the feeder link station dB Not availabk Not avaitabl Not availabl Not availabl Not avaflshl Not svailabk Not availabl Not avallabk Not availabl Not avaitabk
Automatic gain control setting Not available | Not available | Notavailable | Not available | Not availadle | Not available | Not available | Not availab Not avai Not
[Potarization (angle as defined in Annex 2 of APS3I0A in ease of linear polarization) CR/CL CRICL CR/CL CR/ICL CR/ICL CR/CL CRICL CRICL CRICL CR/ICL
C71 due te frequency re-use (pelarization diserimi B
C/t due to other GSO BSS networks 4B Not availabl Not availabl Not avail Net availabls Not aval Not availat Not availabl Net availabk Not Not avaitabl
C/1 from ether assignments in the Plan L] Not Not availabl Not availabl Not availabl Not availabk Not availabl Not avaitab Not avail Not availabl Not avallabi
C/1 from other GSO FSS systems dB Not availabl Not availabl Not availabl Not availabl Not avaiisble ] Not available | Not available | Not available | Not avaitad Not avallabi

(1) Administrations arc strongly encouraged t0 use the spreadsheet provided with this Table in order to calculate

Footnote 1: For US-GSO DS, min effects are not refevant.

Footnote 2: Sce the antenna gain pattern mask in attachment | to document 4-9-11/165 Corr.{
Footnote 3: Seo "test results template” in Figure 4 of ITU Document 4-9-1 1/172-E, 25 Junc 1998,




Annex 1: BSS system characteristics

Canada Canada Canada Canads Canada Canada Canads Canada Cansda Cansda
System Characteristics Units CAN-63 CAN-64 CAN-65 CAN-66 CAN-67 CAN-$3 CAN-69 CAN-70 CAN-T1 CAN-T2
Gz 12.500 12,500 12500 12.500 1250 12.500 12.500 12.500 " 12,500 12500 ]
 Avaflability objective %
Receiver nolse Bandwidth Mz U0 240 240 240 P21 ] 490 140 40 240 40
Medulation type QrsK QPsK QPSK QPSK QPsK QPSK QPsK QPSK QrsK QPsSK
Polarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CL/ICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
C/1 due te [ reuse iminati 48
C71 due te sther GSO BSS networks [1] 3.7 U8 4.7 249 32 1s 19.7 246 3.7 u7
C/1 due to GSO FSS netwerks d8 50.0 50.0 500 50.0 0.0 500 500 500 500 500
Clear sky feeder link C/N+1 LL] 0.0 $0.0 0.0 $0.0 200 80.0 %0.0 .90 .0 500
C/NH required at operaling threshold d8 6.6 6.6 66 6.6 [ X1 66 6.6 6.6 66 [ 1]
Clear sky C/N+1 margin above operating threshold (1)} dB
Total Clear sky C/N+1 margin abeve operating threshold (1) dB 37 1.6 L7 17 3 44 31 12 3s 212
CIN+1 total Tink for $9.7% of the time d8 8.1 2.0 sl 81 83 85 L X} 13 87 1 X1
(C/N+E margin above operating threshold for 99.7% of the time dB
I g T 510 l 310 l ET) I £ 510 510 l 310 — 310 310
dBY 416 46.2 459 35 ILS (_I‘Or l 469 444 I 41.1 l 445
Recetve antenns dismeter m 0.0 60.0 60.0 180.0 600 0.0 600 750 GO 750
On-axis antenna gain at receiver input aBi
[On-axis antenna gain st antenna sutput 4Bi 38.0 36.0 360 445 360 3.0 360 319 360 319
OfF-axis sntenna gain characteristics Footnote 3 Footnote 3 Footnote 3 Feotnote 3 Footnete 3 Foetnote 3 Footnote 3 F 3 Fe 3 3
Clesr sky receive system noise temperature at receiver input K
[Clear sky receive system noise femperature st antenna sutput K 1234 1459 1346 1459 1234 134 1234 1346 1346 146
Tots) peinting loss a8 08 o5 0s 05 [.L} o5 o5 s 0s 0s
TLatitude . 476 60.0 546 618 4.7 41.9 ut 5.0 414 5s
[Lengitude . -82.7 -1119 -108.6 485 636 -87.6 -118.2 -2717 -122 -942
Altitude km 0.0 00 0.0 0.0 00 0.0 (X} o0 00 0.0
2] A A A m 1] 4 A c A
* 4.0 19.7 20,7 l.'u_.! 3L 41.5 40.9 26.1 217 13.2
characteriatics — .
Rain sttenuation for 99.7% of the time [ 1) 09 0.1 ['¥) 01 03 e 04 0.1 [X]3 [X]
imerense due to rain for 99.7 % of the time dB LS 02 02 01 14 1.7 09 0.l 1.0 ot
[Ratn atienustion for avallability percentage of time B 1.8 0.6 0.6 9.7 1.6 1.9 1.3 L] 1.5 0.9
Feeder link esrth station characteristics — -
Frequency Gilz 177 17.9 127 [EX] 177 17.9 177 179 A 179
Mazimum wplink power control Not Not ava Net avail Not avnilsble | Notavailable | Notavsilable | Neot avaitable | Not avatisble | Not avai Not availst
Minimum feeder link earth station eirp dBY Not avail Not availabl Net avaitabl Not Not avatiab Not svailabl Not nvall Not aall Not Net
L atitude . Not avai Not available | Not available | Not available | Not avatlab Net svallable | Not avalt Net nvail Not avallable | Not avaflebh
. Not Not Not availabl Not Not availab Not avait Net Not svail Not availabk Not
km Not avail Not le | Not Not avai Not avaflable | Not availat Not avail Net availab Not avall Net avail
chimatic zone Not avaitab Not Not avsil Not avai Not svailable | Neot available | Not avaliak Net availak Not availab Not vailabl
Elevation angle ° Not b Not Not Not avai Naot svailab Not avaitabl Not avall Not availabk Not avaitabl Net availat
Rain stienustion for 99.97% of the time dB Not avail Not availabl Not availab Not svailabl Not availabk Not availabl Not availsbk Not avallsbl Not availabl Not avaiteb:
Rain attenvstion for avaliability percentage of time dB Not avaitable § Not availabl Not availabl Not nvailsbl Not availabl Not available | Not available { Not avsilable | Not availlable { Not available
the space station recelver hesscmnion 1
Sateltite receive noise temperature K Not Not Not available | Nod avai Not avsilab Not avai Not be | Not avail Not avail
Satellite receive antenns gain in the direction of the feeder link station 4B Not availabl Not availabl Not availabl Not avallabk Not availsb Not availabl Not Not availabl Not availabl
Automatic gain contre! setting Not k Not availabl Not availabl Not availabl Not availab Not availabl Net avaitabk Not availabk Not availabl
Polarization (angle as defined in Annex 2 of APS30A in case of Yinear polarization) CR/ICL CR/CL CR/CL CRICL CR/ICL CR/CL CR/CL. CRICL CR/ICL
C11 dwe to frequency re-use (polarization discrimination) a8
C/3 due to other GSO PSS networks a8 Not availabl Not avail Not availabl Not avai Not nvaitab) Not avaitabl Not avaitabl Not Not availab
C/1 from sther assignments in the Plan dB Not available | Not available | Not available | Not Not avsilab Not avaltabl Not Not available § Not avaitabl
C/8 frem ether GSO FSS systems dB Not available ] Not avail; Not avai Not available | Not availsbie | Not available Not available | Not available § Not availnb
(1) Adminlsirations are strongly d 1o usc the dshoet provided with this Table in order to caleutate

Footnote 1: For US-GSO DS, rin effects are not refevant.
Footnote 2: Sce the antenna gain pattem mask in sttachment | 1o document 4-9-11/165 Com.§

Footnote 3: Sce “test results template® in Figurc 4 of ITU Document 4-9-11/172-E, 25 Junc 1998.



Annex 1: BSS system chamcteristics

Canada Canada Canada Canads Canada Cannda Canada Canada Canada Canada
R L N ——— L ——. el
System Characteristics Units CAN-73 CAN-74 CAN-78 CAN-76 CAN-T? CAN.78 CAN-79 CAN-20 CAN-Y1 CAN-82
Characteristics
S e —— ———e I e R
Frequency GHz 12.500 12.500 12.500 12.500 12.500 12.500 12.500 12.500 12, 11.500
Avallabitity objective %
Receiver noise Bandwidth MH: 40 40 %40 4.0 140 240 U0 248 40 4.0
Medutstion type QPsSK QPSK Qrsxk QPSK QrsK Qrsg QPSK Qrsk QPSK QrsK
{Polarization (angle as defined in Annex 2 of APSI0 in case of linear potarization) CL/ICR CLICR CL/ICR CLICR CL/ICR CLICR CLICR CL/CR CLI/CR CLICR
C11 dwe to frequency re-use (polarization discriminati B
C/1 due to other GSO BSS netwerks doB 1954 M2 28 U4 711 s 42 4.1 233 ns
(C/l due to GSO FSS networks dB 500 500 50.0 50.0 $0.0 0.0 0.0 50.0 50.0 500
Clear sky feeder Knk C/N+L B 50.0 30.0 30.0 50.0 s0.0 s0.8 s0.0 0.0 50.0 5.0
C/N+41 required at operating threshold 98 6.6 6.6 66 66 5 66 68 64 66 LX)
Clear sky C/N+l margin shove operating threshold (1) 4B
Total Clear sky C/N+I margin above operating threshold (1) B KX} 28 48 29 st 62 32 a 41 82
[C/N+1 total link for 99.7% of the time dB 8.7 8.7 2.0 83 .0 LY 50 %0 9.0 9.1
C/NH murgin above operating Id for 99.7% of the time dB
te siation characteristics — — — —
Longitude L . F 910 -91.0 l 91.0 l -91.0 T -91.0 l -91.0 -91.0 910 -91.0 510
Satellite e.4.¢.p. in the direction of the earth station JBW 46.9 469 48.3 47.0 489 50.4 454 | g.o I 47,7 49.0 I
Receive sntenna diameter om 600 00 60 .0 00 600 e 600 0.0 0.0
(On-axls sntenna gain at receiver input dBi .
rOn-nh sntenna galn at antenns eutput dsi 360 360 360 360 3.0 %0 N 360 360 3.0
OfT-axls antenna gain characteristies Footnete 3 Footnote 3 Fostnele 3 Footnote 3 Feotnote 3 F 3 P 3 ¥ 3 Fi 3 Footnate 3
Clesr sky receive system noise temperatare at receiver input K
Clesr sky recelve system noise temperature st antenna gutput K 1234 146 1.4 1.6 1234 1234 1346 1234 1234 1234
[Total peinting loss L) 0s s 0s 8 0s [ 1] os 0s 0s s
Latitude . 333 sLl 428 8.6 2.2 ns s 504 450 8
Langitude . 1120 141 831 1138 “ndt -2 “n7 -104.7 9.2 e
Altitude km o0 00 a0 00 60 (1] 00 0.0 0.0 0.0
Rain elimatic zone F Bt D2 B1 D2 03 Bl L] Dt n
Elevation ° 48.2 276 3.9 154 3712 504 29.9 308 38.1 4.1
charscteristics —
Rein attenwation for 99.7% of the time B 04 [¥] [X] [¥] [K) 13 [X) 93 0.6 [A]
Nelse increase due te rain for 99.7 % of the time dB 03 o8 1.7 04 18 Foas [ X3 o7 Lt 18
Wﬂp of time dB 1.3 1.1 1.2 L1 24 34 14 1.3 1.8 2.5
r link earth station characteristics —— — -
GHz 177 17.7 177 1.7 1.7 177 1.7 177 177 177
Maximum uplink pewer control Not ble | Not available | Not avail Not avaitable | Not aveitable | Not svsilable ] Not avafinbie | Not avaitab Not nvaitable | Not availabl
Minimum feeder link earth station eirp dBwW Not available | Not available ] Not avaitab Not avaitable | Not avaltable I Notavailable | Not avaflable | Not aveil Net Not availabl
Latitude . Not Not avail Not avail. Not Not available | Notavallable | Not avall Net avafiable | Not avait Not avaltabl
Longitude . Not Not avail Not avail Not avaiiab Not avaitable | Notavaileble | Not avaitab Not available | Not b Not bk
Al tude km Neot ) Net avail, Not availad Not avafl Net bt Net Not avadt Not svalt Neot Not svalfabl
Not Not available | Not avall Not available | Not ble I Notaveifable | Netavailable | Not availad Not availeble 1 Not avattabh
. Not availabte | Not Not avail Net available | Not available | Not avall Not avaiable | Not availabte | Notavaitabie | Not b
dB Not b Not availabl Not availab Not b Net avaitabl Not avaitabl Not availabl Net avaitab) Not availabls Not h
tage of fime dB Not available | Notavailable | Not aveilable | Notavailable ] Not available | Not nv:llile Not available | Not availadle | Not avaitable | Not avaitable
sce station receiver ——m——— asn—
Satellite receive noise temperature K Not ble | Not available | Not available | Not availab Not available | Not avaitable | Not avallab Not available | Not Not avallabl
[Satefiite receive antenna gain [n the direction of the feeder link station 4B Notavailable | Notavailable | Not available | Not avail: Not available | Not avaltable | Not avail Not available | Not availadle { Not 1
Autematic gain contrel setting Not ble | Not avai Not availab Not available ] Not avalisble | Not available | Net avail: Not available | Not ble | Not avaitabl
Polarization (angle as defined in Annex 2 of APS30A in case of linear polarization) CR/CL CR/CL CRICL CR/CL CRICL CRCL CRICL CR/CL CR/CL CRCL
CN1 dus te frequency re-use (polart i inati d8
[C/1 due to other GSO BSS netwerks a8 Not availsble | Not avaflab Not available | Net available | Not availsble | Not available ) Not Not avatlable | Not ble | Not availabh
" 1€ trom other anignments in the Plan B Not avaitable | Not avail Not available | Not available | Not avaitable | Not avsilable | Not available | Notavailable | Not avaitable | Not i
C/1 trom ether GSO FSS systems (1] Not ble | Not avail Not available ] Not available | Not avaitable | Not available | Not available | Not svailable | Notavailable | Not availsble
1) Administrations arc strongly d to usc the dsheet provided with this Table in order fo calculate
Footnote |: For US-GSO D3, rain offccts are not relevant,
Footnote 2: Sce the antenna gain pattern mask in attachment 1 to document 4-9-11/165 Con.1
Footnote 3: Sce "test results template” in Figure 4 of ITU Documment 4-9-11/172-E, 25 June 1998.
d\ i o



Annex 1 : BSS system characteristics

Canada Canada Canads Conade Canada Connds Canuda Cansds Canada Cansda
System Characteristies Units CAN-83 CAN-34 CAN-8S CAN-86 CAN-27 CAN-28 CAN-2 CAN-%0 CAN-91 CANS2
System Characteristics — —_— — — — - — — —
Frequency GH: 12,300 12.500 12.500 11.500 12.500 12.500 12508 12.500 12.500 12500
[Availabitity objective %
Receiver noise Bandwidth MHz 40 u0 240 p2X ] 240 uo 10 uo 240 40
Meodutation type QPSK QPsK QPSK QPSK Qrsk Qrsx QrsK Qrsx QPSK qrax
Pelarization (angle a3 defined in Annex 2 of APSI0 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
(C/1 due to frequency re-use (pelarizatiy iminati dB
/1 due to sther GSO BSS networks dB M 249 248 244 140 “o 14.0 140 1408 140
CA due to GSO FSS networks 4B 50.0 500 500 500 50,0 50.0 500 50.0 So00 500
Clear sky feeder Rnk C/NH a8 s0.0 s0.0 0.0 50.0 500 500 50.0 50.0 so.0 50,0
+1 required at operating threshold ] 66 66 66 66 6.6 66 66 66 68 66
r sky C/N+l margin sbove sperating threshold (1) [ 1]
Totel Clear sky C/N+I margin above operating (hresheld (1) dB 3 18 29 as 37 7 7. kA k&) A
[C/NH totsl Eink for 99.7% of the time dB 9.1 %0 9.2 55 71 [ A] 95 66 1.7 .0
above eperating threshold fer 99.7% of the time L]
v 310 310 I 310 l 10 1 s s 18 s 18 .'n'j__l
dBW 47.6 4.3 45.7 47,7 334 54,4 4.3 £3.1 514 53,3
[Receive antenna diameter m 60.0 1200 750 60.0 450 450 450 430 450 50
(On-azis antenns gain at receiver input dBi
|On-axls antenna gain ot antenna eutput dBi 3.0 41.0 »e 360 336 336 36 336 3.4 336
Off-azis antenna gain characteristics Fe 3 Fi 3 Fi 3 F 3 APM Annex S | APM Annex S| AP0 Annex S| AP3IO Annex 8| AP0 Annex S| AP30 Annes S
Clear sky receive system nelse temperature at recelver input K
Clesr sky receive system nelse temperature at antenna sutput K 1234 1683 1489 1346 1100 110.0 1200 1108 1200 1200
Totel pointing less daB 0.8 s oS es oS s [ X} os [ 1 [ L]
Latitude . 99 68.3 0.3 9 s 36.7 418 295 ns 484
{Lengitude . 971 -133.7 <1238 £6.9 -843 -76.0 1.9 938 4171 -1234
Altitude km 0.0 (X 0.0 0.0 0.0 0.0 [ 1] 0.0 (1] o0
Rain climatic zone D1 A A Bl M M K M £ D
Rievation sugle ° 323 7.2 164 188 511 47.3 43.6 454 19.1 164
ation charscieristics . c -
Rain attenuation for 99.7% of the time [T] [X] 3] [:X] 0.2 19 13 [E] 31 12 1.2
[Neise increase due to eain for 99.7 % of the time dB 1.0 0.2 03 04 34 33 16 s 20 10
percentage of time 4B 1.6 1.3 13 18 3.4 1 4.1 43 31 2.0 2.9
ak earih siation characteristics __ _ _ - : — —
GHz 1.7 117 177 177 171 17.7 177 179 [1%] 11.7
[Maximum uplink power control Not avail Not avaitable | Not avail Not avaiiable | Not e | Net Net svailable { Not Net Not
Minimum feeder link earth station eirp dBW Net avaitabl Not Not availabl Not svailabl Not avall: Not Not available | Not availsh Not Not availabl
{Latitude b Net Not Net Not availabl Not avail Net Net avaiiabl Not Not Not aveilabl
Lengitade . Not availsble | Notayaitable | Notavailable | Not available | Not avaitable | Not te | Notavattsbie | Not avaitab Not avsitsble | Not avaitabl
Altitude km Not avail Not Not Not availabl Not availabl Not Not availabk Not Net Not svalinb
Rain climatic tone Not flabl Not ifab Net flab Not availablh Not availabl Net Hab Not avatlabl Not il Not aveilabl Net avallabl
Elevation angle . Not available | Not avail Net Not avaflable | Noiavailable | Not avallable | Not available | Not Not Not availabl
Rain sttenustion for 99.97% of the time 4B Net fe | Net available | Not avail Not available | Notavaitable | Not available | Not available | Not available | Not aveilable | Net avallabd
[Rain sttenuation for availability percentage of time 4B Net b Net avail Not Not available | Not svailad Net avall Net availsble | Net Not svall Not avaitabk
a the space station receiver
3 Rot wvaile Mot weaitebie T Not avaliabic T ot avaliabie T Mot avaiabic T Not avanabic T Notavanabie T Mot avaiiar ot avaiiabie | Net svailabr
Satelfite receive antenna gain In the direction of the feeder link station B Not nvsilab Not available | Not Not available | Not availadle | Neot Not avail Not availab Not Not
Autematic gain conirol setting Not avalabl Not availab Not availabl Not availabi Not availabl Net avail Not 1! Not Iab Not avail Mot availabl
Polarization (angle ss defined in Annex 2 of APS30A in case of linear potarization) CR/ICL CRICL CR/CL CRICL, CRICL, CR/CL CRICL CRICL CR/ICL CRICL
C/1 due to frequency re-use (polarization discrimination) 4B
C1 dus to sther GSO BSS networks 4B Not b Not available | Not nvall Not available | Not available | Not Not available | Not Not avail Not avaifabl
C/1 from other msignments in the Plan L) Not availab Not available | Not availab Not available | Not available | Not available | Not available ] Not available | Not avai Not availabl
C/ frem u_h:r GSO FSS systems dB Not :vnl!:!:le Net uvlllﬂale Not lvl_i]:!le Not lvnﬂﬂ)le Not nvnlILble Not lvnl_able Not availsbie | Not Avnll_lble Mot avallable | Not avallable
(1) Administrations sre strongly d t0 use the dshect provided with this Table in arder to calculate

Footnote |: For US-USO DS, rain cffects are not relevant.

Footnote 2: See the antenna gain patten mask in sitachment 1 to document 4-9-117165 Comr.1
Footnote 3; Ses "tcst results temptate” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,



Annex 1: 8SS system characteristics

Canada Canads Canada Canada Canada Canads Cansda Cansda Canada Canada
L i S — =L —
System Characteristics Units CAN-93 CAN-94 CAN-98 CAN-9% CAN-97 CANS2 CAN-39 CAN-100 CAN-101 CAN-102
System Charaeteristics — — — —_— — - — — —
Frequency (€[ 12.500 12.500 12.500 12.500 12.500 12.500 12.500 12.500 12.500 12,508
Avaliabitity objective %
Recelver neise Bandwidth MH:z Mo ue M0 uo 40 10 Mo 40 4 40
Modulation type QFsK QrsK QPSK QrsK QPsSK QPsK QrsK QrsK Qrsx QPSK
Polarization (sngle as defined in Annex 2 of APSIU in case of linear polerization) CLICR CLICR CLICR CLICR CLICR CL/ICR CLICR CLICR CLICR CLICR
C8 due to frequency re-use (p iscrimination) dB .
CN due to other GSO BSS networks dB 140 140 14.0 140 14.0 140 140 He 14.0 140
C/1 due to GSO FSS networks dB s0.0 30.0 50.0 0.0 500 500 500 500 50.8 L1
Clear sky feeder Enk C/NH dB 0.0 50.0 $0.0 500 500 $0.0 500 500 500 560
CIN4T required at operating thresheld L] 6.6 65 6.6 6.6 66 6 66 [X] (X 66
[Clear sky C/N+T margin above eperating threshold (1) B
Total Clear sky C/N4I margin sbove operating threshold (1) dB 37 37 37 37 3 30 30 0 30 30
[CIN4] tetal link for 99.7% of the time dB8 14 .0 93 8.7 98 127 130 1.8 194 .4
C/N+1 margin above eperating threshold for 99.7% of the time dB
ISFIn mli-n characteristics — — - — —
Longitude * <128 <728 l <728 728 l -n8 [ -138.0 -1380 -138.0 L -130.0 -138.0
dBW 523 53.7 55.3 51.6 53.7 ”i S11 5.8 2.3 8.8 I
e — — — _—
wm 450 450 450 450 450 450 450 45.0 450 450
dBi
aBi 0s s N6 336 36 336 36 336 kXX 1 36
JOff-uxis antenna gain characteristies AP0 Annex 5| AP30Annex S| AP0 Annex 5| AP30 Annex 5| API0Annex 51 Ap30Annex 5| Ap30 Annex S| Ap30 Annex 5| Ap30 Annex 5 | Apl0 Annex S
Clear sky recelve system neise temperature at receiver input K
Clear sky receive system noise tempersture at antenna output K 1200 1110 1220 1230 1240 1200 1200 1200 1200 1200
[Total pointing loss dq8 [ 2] [ 1] [ X} s [ X [ X1 [ 1] 08 [ X3 0s
Latitude ® 60.6 614 43.9 476 556 60.6 493 499 H.7 453
| ° -135.0 1144 -4 -51.7 <1138 -135.0 -1231 -97.1 =194 -13.6
Altitude m 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00
Rain climatic zone C C K F c C D K K K
Elevation * 4.4 117 39.1 32.0 _I_I_A IE 31.7 210 13.2 9.0
agation characteristics —
Rain sttenustion for 99.7% of the time d8 1.6 09 1.8 L2 [X] [X3 [%) 3 33 4.0
Nelse increase due te rain for 99.7 % of the time dB 14 16 28 30 14 LI 8 | 14 30 s 39
Rain attenustion for availability percentage of time a8 22 25 4.6 2.7 32 8.2 95 8.1 13 70
Feeder Link earth station characteristics — 4 _ —
Frequency GHz 177 11.7 11.7 [35) [iA) 117 117 11.7 17.7 11.7
[Mazimum uplink power control Not Not available | Not available | Notavailable | Not avsitable § Not 4 Not avaitable | Net avaitable | Not ble | Not availabl
Minimum feeder link earth station eirp dBW Not availabl: Not availabk Not availabl Not Not availsb) Not avadl Not availabl Not Not availabk Not availabl
Latitude e Nat availabl Not availabl Not availubl Not availabl Net svailab} Net avalt Not b Nst Net avatiabk Not avail
Longitude . Not availabl Not availab) Not availabl Not availabl Nat avaitabl Not availabl Net avail, Not Not avallabk Not avaliabl,
Altitude km Not availabl Not availabl Not availabl Not svailabl Not avaitabl Not avait Not avaiiabl Not Net availabk Not avail
Rain climatic zone Not availabl Net avaflabl Not Ttabl Not itadh Not avaitabl Not Tabl Not availabh Net Mot Rabl Net
Elevation angle . Not avaltabl Not avallabsh Not availabl Not avaitabl Not avaltabh Not avail Not avaitab Nt Net avail Net avail:
Ruin attenuation for 99.97% of the time dB Net availabl Not availabl Not availabl Net Not avaRtable | Not avaitabl Not availab) Net Not availabh Net
Rain sttenuation for availability percentage of time dB Not available | Not availab Not available | Not svailable | Not svailable | Not avaitable | Not lvl!__lbh Not available | Net avallable | Not avatlable
IChnucudstIu of the space station receiver
Satellite recelve noise temperature K Not availabl Not avatadk Mot availablh Not svaftsbl Not Not avialtab Not avall Net Not svaitadl
[Satellite receive antennn gain in the direction of the feeder link station 4B Not available | Not available | Not availabk Not Not avaitable | Not avaflable | Not Not available | Neot
[Automstie gain control setting Not avatl Not available | Not avaitabl Not available | Not available | Not avaitable | Not available | Not wvailable | Not availabl
Polarization (angle as defined in Annex 2 of APS3IOA in case of linear polarization) CR/ICL CRICL CR/ICL CR/CL CRICL CR/ICL CRICL CR/CL CRICL
C/1 due to frequency re-use ization discrimination) dB -
C/1 due (o ether GSO BSS networks 8 Notavailable | Not avaitable | Netavailable | Not avai Not available | Not avallable | Not avaitable | Mot Not avaitable | Not availad
C/1 from other assignments in the Plan a Notavailable { Notavaitable | Mot available | Notavailable | Notavaltable | Notavaitable | Notavaitable | Not avaitable | Notavaitabte | Mot avalt
C/1 from other GSO FSS systems dB Not avaitabl Not availabl Not availabl Not svailabl Net availabl Not availabi Not availabi Not Net availabl Not I
(1) Admin ars strongly d to use the spreadsheet provided with this Table in order to calculate )

Footnote §: For US-GSO D3, rain cffects are not relevant,

Footnotc 2: Sec the antenna gain pattern mask in attachment { to document 4-9-11/165 Corr.]
Footnote 3: Seo "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998.




Annex 1 : BSS system characteristics

Footnote 1: For US-GSO D3, rain effects aro not rolovant.

Footnote 2: Sce the antenssa gain pattern mask In attachment 1 to document 4-9-11/165 Cor.t

Footnote 3: Scc "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 28 Junc 1998,

Canada Canads Cansdn Canada Canada Canada Cansda Canada Canada Cuanada
L - — L. L et
System Characteristics Units CAN-103 CAN-14 CAN-tos CAN-106 CAN-107 CAN-108 CAN-109 CAN-11¢ CAN-110 CAN-113
Characteristies — — — —— — —
Frequency GHz 12.500 12.500 12.500 12.500 12,500 12.500 12.500 12.500 12.508 12.800
Availability objective %
Recelver noise Bandwidth MHz 40 140 40 us 2140 ue 240 240 40 1.0
{Medulation type QPsK QPSK Qrsx QPsK Qrsx QPsK QPsSK QrsK QPSK QPsSK
Petarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CL/ICR CL/ICR CLICR CLICR CLICR CLICR CL/ICR CLICR CL/CR CL/ICR
A due to frequency rewse (petarizati o) 48
(C/1 due te other GSO BSS networks daB 140 14.0 e 140 148 140 140 14.0 176 11.6
C1 due te GSO FSS networks [L] 500 0.0 s0.0 50.0 500 500 500 500 0.0 S0.0
(Clear sky feeder link C/N+1 [L] 50.0 50.0 50.0 50.0 00 5.0 50,0 500 50.0 500
[C/NH required st operating threshold 4B 6.6 6.6 66 [ X 66 [ 1] 6.6 [ 11 66 66
[Clear sky C/N+i margin sbeve epevating threshold (1) dB
Total Clear sky C/N+I margin sbove operating threshotd (1) a8 30 30 kX ) 3o 30 30 30 kX 1.8 1o
[C/NH tetal Eink for 99.7% of the time dB 99 8.6 113 10.6 129 103 9.6 73 6.7 14
ating threshold for 99.7% of (he time dB
g 1380 l T1380 “1380 I “1380 I 1380 I 1350 1380 “1380 1290 1290
in the direction of the earth station JBW 9.4 $9.4 60.2 59.7 60.5 60.2 I 599 I 49.4 ] 4.8 I 553
ammntate L i —
Receive antenna diameter T ) e 0 50 40 450 “0 50 ™ %00 90.0
[On-axis antenns gain st receiver Input dBi
(On-oxis amtenna gain at antenna oulput dBi 36 3N 336 336 X1 ns 336 36 »s »6
(Off-axis sntenns gain characteristics Ap30 Annex 51 Ap30 Annex S | Ap30Annex S| Ap30Annex S| Ap30Annex S| Ap30Annex S| ApI0Annex S| Ap30 Annex S| APIO Annex S | AP30 Annex S
Clear sky receive system woise temperature st receiver input K
Clear sky receive system noise tempersture ot anienns suiput K 1200 1200 1200 1200 1200 1206 1208 1200 1200 120.0
Toisl pointing loss dB [ L] s 0s s [ 13 s s [ L] es s
Latitede d 410 80 418 7 33 38 388 s no 308
‘m ° <739 -81.5 -$7.7 913 -122.5 843 -n -1578 823 -84.3
Altitude kem 00 o0 0.0 0.0 00 0e 00 0.0 0o 00
climatic zone K N K M D M M D M M
[Elevation % . 10.7 1.9 20.3 350 43.3 114 16.1 6.2 19.9 303
ation characteristics — (4
Rain attenustion for 99.7% of the time 4B s 58 2.7 s [X] 42 46 [ X} 9.3 [ X)
Nobse increase due to vaii for 99.7 % of the time aB 3z 4 33 37 14 L 4 41 18 80 50
Rain altenuation for avallabil of time dB 1.8 7.7 8.4 3.2 2.1 34 3.0 L._l 9.4 10.1
v
Frequency g [y 7.7 77 77 7 [£X] 177 177 (1X] 9.9 [EX]
Masimum uplink power eentrol Not avaliabl Not availabl Net availab) Not availab Not availabl Net avail Net avatlabl Not avail Not avaitabl Not availabl
Minimum feeder link earth station eirp dBW Not avall Not available | Not svallable | Not avaitad Net available | Neot avaltsble § Not avallab Not avall Not available | Not svailad
Latitude . Not Not Not availat Not availad Not Not availabl Not avall! Net Not availadl Not availabl
. Not avail Not available | Not available | Not avall Net ble | Not avaitable | Not avaitable | Not avail Not svaitable 1 Not avatabl
km Not avail Not avalh Not available | Not Net e § Not available | Not avail Not available | Not svsifable | Not availab
Not Not Net availabk Not Not availabl Not svaltabl Not availabk Net Net svallabl Not avallabl
° Not Not availabl Net availabl Not availabk Net K Not svaitable Net avaitab Net Not avsflabl Not availabl
4B Not Not svailsbi Net aveil: Not avail: Not svailsbl Not avsilab Not Net Not avallabh Not availad
dB Not availsble | Not available | Not available | Not available { Not availahle ] Not available | Not available | Not available ] Not availeble | Not availnble
— Mt d —_— — e
Satellite receive noise temperature K Not availsb Not availabl Not availabk Not availabl Not availabl Net availab) Not avsilabl Not avail Not availabl Net availabl
Satellite receive antenna gain in the direction of the feeder link station LL] Not aval Not availabl Not Not avallabi Not availtabl Not avail Not availabk Not availabi Not Not availabl
[Automatic gain control setting Not availabi Not availab Not Not availabl Net k Not availab) Not availabl Net Net Net availablk
Pelarization (angle as defimed in Annex 2 of APSIOA in case of linear polarization) CR/ICL CR/ICL CR/ICL CR/CL CRICL, CRICL CRICL CR/ICL CR/CL CR/CL
[CN1 due to frequency re-use {polarization diserimination) dB )
C1 due to other GSO BSS networks dB Not availab! Not availabk Not avail Not availabl, Not availabl Not avsil. Not availabl Not availabl Not availab Not availabl
/1 (rom other anignments in the Plan dB Not availabk Not availabl Not avaitabl Not avail Not availabl Not availabl Not availabk Net avail Not svailabl Nat availabk
C/1 from ether GSO FSS systems dB Not availsbie | Notavailable | Notavailable | Notavaliable | Notavailshle | Notavailable | Not available | Not available | Notavailable | Not available
(DA ions are strongly d to use the provided with this Table in order to calculate B



Anniex 1: BSS system characteristics

Canada Cansda Canada Canada Cansda Cannda Canada Canada Canada Canada
System Characteristies Units CAN-112 CAN-113 CAN-114 CAN-{18 CAN-116 CAN-117 CAN-118 CAN-119 CAN-120 CAN-121
tem Ch st
— — S oo —— —— — - —— S .
Frequency Gilz 12.500 12.500 12.500 12.500 12.500 12.500 12500 12.500 12.500 12.508
Availability abjective %
Receiver noise Bandwidth MH: 240 u0 240 1640 %o U0 e 40 Mo uo
Modulstion type QPSK QPSK QPSK Qrsk QPSK Qrsk qQrsK QrsK QPsK QPsK
Polacization (angle as defined in Annex 2 of APS30 in case of linear polarization) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
C/ due te frequency re-use (polarization discrimination) dB
C/1 due te ather GSO BSS networks LL] 183 14.0 170 132 198 19 17.5 181 19.0 1.1
[C/1 due to GSO FSS netwerks 8 5.0 50.0 50.0 20.0 509 300 50.0 50.0 s0.0 5.0
Clear sky feeder link CIN# a8 $0.0 5.0 50.0 500 500 50.0 20.0 0.0 5.0 S0
C/N required at eperating threshold daB 6.6 6.6 6.6 66 [ X3 6.6 66 [ X3 [ X 66
Clear sthy /N4 margin above operating threshold (1) 48
Total Clear sky C/N+I margin abave operating thresheld (1) dB Lo 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0
LC/N+ total fink for 99.7% of the time 4B 9.1 78 80 86 [ ] %0 8.1 ” 100 (1]
C/N+{ margin abeve operating threshold for 99,7% of the time dB
ace station characteristics - - — — — il ———
- g ET I EFY) 150 150 l 199 190 190 150 -n'ﬁ_l
In the direction of the earth station dBW 55.1 552 55.1 56.6 38.6 Ls;g 1 58,1 56.7 54.3
Esrth station characteristics
1L — T — — - ooy
Receive sntenna dismeter tm %0.0 120.0 60.0 450 450 45.0 750 750 450 %0
On-axis antenna gain at receiver input dBi
(On-axis sntenna gain at entenna output dBi 39.6 421 361 336 36 3.6 380 30 3.6 no
Off-axis antenna gain charscteristics AP30 Annex S | AP30Annex S| AP30Aanex S| AP0 Annex S| AP0 Annex S | API0OAnnex S | APIOAnnex S| APIOAnnex S| APIOAnnex S| AP0 Annex 8
Clesr thky receive system noise temperature st receiver input K
Clear thy recelve system noise temperature st antenna sutput K 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
[Total peinting loss L [X] [X] os [ 1] [.X] (X1 s s [ 1] s
Latitude . 410 mr ns 484 606 Q24 447 453 836 “.1
Lengitude . 739 913 RivA -1234 1380 144 -4 -136 <138 637
ANitude km 0.0 0.0 00 0.0 [0 (X ] (1) 0.0 oo 0.0
K M E D [ [ o] K K C K
M 17.3 41.8 4.9 342 1.1 18.4 193 15,1 7.1 8.7
racteristics .
Rain stienuation for 99.7% of the time dB 72 l-liG 57 43 [X] 32 73 12 31 12
Naise increase due te rain for 99.7 % of the time dB 4.7 51 44 40 EX LI X 47 47 36 47
Raln attenwntion for availability percentage of time dB 9.7 12.1 1.0 4.0 4.6 5.0 5.8 8.2 6.1 74
4
Ci: 7 7.7 7.7 7 L% B T [tX] [1X] ik} [
IMaximum wplink power control Not nvailabls Not availabl Not availabl Not Not availabl Not dvaitadl Not avsit: Net Not Net
IMinimuem feeder link earth siation eirp dBW Not svaitably Not availabh Not avaitabl Not avail: Not avaftabl Net availabl Net avalt Not svall Not avall Not avail
Latitude . Not available | Not svailable | Not avaft Not avafl Not avaftable | Notavaitable | Not avaHable | Not avall Not avaflable | Not avait
Longitude M Not avaitab Not available | Not available | Not available | Notavailable | Not svailable | Not availat Not Not b Not availadl
[ANitude km Not svailabl Not bl Not availabl Not availabl Not availabl Not availabl Not availab Neot avaflabk Net Not avaltabk
Rain climatic zone Not avaitub Not availabl Not avaitabl Not Not Not availabl Net avall Net Net avail Net avall
Elevation angle . Not avaitable | Not avaitxble [ Not available | Not avail Not Not avsilable | Netavailable | Not avaitable | Net dvailable § Not
Rain attenuntion for 99.97% of the time a8 Not avaiiable | Not available §. Not available | Net Net Not svaitable | Not available | Not available | Not available { Net
Rain attenustion for availability percentage of time a8 Not avaitable | Not available ] Notavailable | Not svailable | Net Notavallable | Not available | Not avaflable | Notavallable | Not svailable
[Charaeteristics of the space station receiver e e et
Satellite receive noise temperature [3 Not available | Not avaitable | Not avaitable | Not avsilable | Not available | Notavaitable | Neot availsble | Not availab Not available | Net
Sateltite recelve nntenna gain in the divection of the feeder link station dB Not availabl Not availabl Not availabl Not availabh Not availabl Not availabl Net avaitabl Not Nat Not avail
Automatic gain control setting Not availab Not avail: Not availab Not avaitabl Not availabl Not availab Not availabl Not Not availab Not availabl
Polarization (angle as defined in Annex 2 of APSI0A in case of linear polarization) CRICL, CRICL CRICL CR/CL CRICL, CRICL CR/ICL CRICL CR/ICL CRICL
C/1 due te frequency re-use (polarization discriminstion) B
(C/1 due to sther GSO BSS networks dB Not available | Not available | Not availab Not avaitsble | Not avaitable | Netavailable | Notavalable | Not available | Not available | Not bl
C/1 from ather assignments in the Plan L1 Not available | Not available { Not avail Not avaifable [ Not availabl Not available | Not avail Not available { Not avai Not avalabl
C!1 from other GSO FSS & d8 Not available | Not available | Not avatiable | Not Not available | Not available | Not available | Not nvai Mot avail: Not
{1) Administrations arc strongly d to usc the spreadshect provided with this Table in order ta calculate

Footnote 1: For US-GSO DS, rain effects are not relevant.

Footnote 2: Sce tho antenna galn pattemn mask In attachment 1 to document 4-9-11/163 Corr. |
Footnote 3: Sce "test results template™ in Figure 4 of ITU Document 4-9-11/172-E, 25 june 1998.




Annex 1: BSS system characteristics

Intelsat Intelsat Intelsat Intelsat Intelsnt Intelsat Intelsat ] Intelsst Tatelsat | Intelsat Intelsal Intelsat
INT INT INT INT INT INT
uais  INTANAES)| o | anquesigy | INTEASIO o [INT ONTIDSS INT am‘s;mi nTmEsy |INT (mJAlsnImT (INT3D33) amexsio | qmnimy)
Ghx 12.000 12.000 12.100 12.100 12.100 12100 ] 12100 12,100 12.100 12.100 12.100 12100
% .
MH:z 27 M 4 24 27 27 27 27 17 7 b2 7
™ ™M M FM M M ™ ™ M ™M M M
Pelnrization (sngle as defined in Annex 2 of APS30 in case of linear polarization)
(C/1 due to re-use (polarization discriminati dB
C/L due to sther GSO BSS networks dB 17 3 3 27 17 17 7 27 17 27 n n
(CA due to G3O FSS netwerks dB 70 30 310 70 7.0 119 170 79 170 110 K] 210
[Clenr sky feeder Fink C/NH db 26.1 292 189 85 M7 2713 283 178 186 0z 93 280
JCIN4 required at operating thresheld 1] 140 14.0 40 140 140 14.0 140 14.0 40 140 140 140
[Clear sky C/N+ margin abeve eperating threshold (1) dB 03 0.9 12 1o 02 [ 2] 04 03 1.7 02 39 24
[Totst Clear sky CINH margin sbove operating threshold (1) ds
[C/1 cotal Kk for 99.79% of the time d8
threshold for 99.7% of the time dB
g I 33 I %0 I 50 l T I 1377 1 3] l £ l B l 187 [ 33 l .ﬁj 1377
I dBW 52 5_1 53 52 32 52 52 2 58 2 38 ‘Q
et — —— — — e s e _— —
em 60 100 100 100 ) 60 60 60 0 60 100 60
[On-azis antenna gain ot recelver input dBi
On-axis anteans gain at sntenins sutput dBi nn 40.16 40.23 40,23 s s ko X, ] 87 3.7 L% 4 40.23 8.7
[Off-axls sntenna gain characteristics BO1213 BO1213 BO1213 BO1213 BO1213 BO1213 BO1213 BO1113 BO1213 BOI1213 o113 BO1213
[Chear sky receive system nelse temperature at recelver input K
(Clear shy receive system nolse temperature at antenna output K 120 300 300 300 120 120 120 120 120 120 30 120
[Totat peinting less ] [ X} [ ] a5 s o8 [ X1 0s s 0s 0s [ 1] s
. 130 a0 5790 450 -359 386 -18.0 X kA 403 16.0 a0
. 120 <1130 -64.0 <180 1400 0.7 80 n2 1263 9.5 -10L.0 1
km 0.4 ol 01 o1 [ X] o1 01 (3] 01 ol 0.1 ot
A B (4 D F E L) K K L N N
* 4.1 11.5 240 31.5 49.3 358 3.1 49.2 319 37.0 29.7 21.6
@B (X3 .50 (X7} O [ X3 T3 r 166 191 18 | 4% LY
a8 0.6 07 05 0s 17 1.2 23 18 2 31 12 43
a8 .
S— —— e — — — —
GHz (4] 17.7 177 117 177 177 177 2 [12] 177 117 117 177
Maximum uplink pewsr control 106 1008 100 10.0 100 100 100 100 100 100 100 100
[Minimum Feeder link earth station ehrp dBWY 85.0 874 874 87.4 250 850 a0 850 s 3.0 874 850
{Latitude M 3.0 410 570 -45.0 <350 386 -18.0 LN 81 408 150 80
Longitude hd 120 -113.0 -64.0 -75.0 140.0 0.7 80 »2 126.3 9.5 -101.0 ny
| Altitude km 01 [T} ot o1 o1 [¥] 01 ot 01 Y] 01 0
Rain climatic zone A B (o D F E 3 K K L N N
[Elevation sngle . 4.2 1.8 40 ns 492 353 61 9.2 379 310 3.7 ne
Rain sttenuation for 99.97% of the time 4B
4B
K 5908 3000 000 500 | 900 5009 "0 Yoo | %0 3008 3000 00
Sateltite receive antenna gain in the direction of the feeder link station L] 179 346 ne e 58 303 164 5 339 03 M3 ns
JAntomatic gain centrol setting YES YES YES YES YES YES YES YES YES YES YES YES
Polarization (angle as defined in Annex 2 of APSI0A in case of linear polarization)
(C/1 due to frequency re-use (polarization discrimination) 8
C/t due to other GSO BSS networks 4B
C/l from other assignments in the Plan dB 30 330 330 Ao no kXX ) 3»3o »no 3.0 »o 330 330
C/) from other GSO FSS ﬂml 4B 33.0 33.0 3.0 33.0 33.0 33.0 33.0 330 33.0 33,0 33.0 33.0
(1) Admi ions are strongly to usc the provided with this Table in order to calculate this margin

Footnoto 1: For US-GSO D3, rain cffects are not rclevant.
Footnote 2: Sec the antcnna gain pattem mask in sttachment ! to document 4-9-11/165 Corr. 1
Footnote 3. Sco "test reaults template” in Figure 4 of ITU Document 4-9-11/172E, 25 Junc 1998,
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Annex 1: BSS system characteristics

___lntelsat Intelsat | dntelsat ] Intelsat Intelsst Tatelsal Intelsat Intelsat_ | intelsst [ intelsat |  intelsat Intelsat
BSS characteristies Uity |INTUIMCSAY INT(IISEIJ?T)IINT(IIMCAJJ* wTaNagsy| INT INT  Linrsassiop| | NT lm‘r (m-rmnim'r um's/mi INT [Nt ansassyy
10) (UNDAK3I0) | (INQUE3LD) 1EAU1377) (INTMES)
em Characteristics — — — — — — — — - —
Frequency Ghx 12.350 12.600 12.000 12,000 12,000 12,100 12.100 12.100 12100 2100 12.100 12.100
Availability objective %
Recelver neise Bandwidih MH:z 4 27 17 33 u M u 3 »n 3 3 17
Modulstion type FM ™ M digital TV digital TV digital TV dightal TV digital TV digitat TV digital TV digital TV digital TV
Pelarization (angle as defined in Annex 2 of APS30 in case of linear polarization)
(CI1 due te frequency re-use (polarization discrimination) a8
C/1 due te other GSO BSS netwerks 4B 3 27 by 27 1] k] 27 7 ” 2? 7 27
CAl due 1o GSO FSS networks a8 3.0 170 10 110 no 3.0 79 178 1790 70 270 70
(Clesr sky feeder link C/N+1 a8 268 281 89 84 9.2 189 288 241 %8 4.7 165 38
(CIN+1 required at operating thresheld dB 14.0 140 14.0 no 14.0 14.0 140 13.0 130 130 130 130
Clear sky C/N+{ margin sbove operating threshold (1) dB 41 26 27 0.6 09 1.2 1.0 04 04 0.6 0.6 37
Tutal Clear sky C/N+ margin sbove opersting threshold (1) d8 .
CINAT total link for 99.7% of the time dB
C/N+1 margin above operating threshold for 99.7% of the time dB
Iipm m“'m characteristics — - - - — - - - -
Lengiade —— v ) 1373 [ 3] | E7) 0 50 l ) l 1377 3] 7) [ 157
[Satellite e.b.r.p. in the direction of the earth station dBWY 55 58 55 52 52 2 52 52 l 51 | 52 I 82 I S8
Receive sntenns diameter m 100 % % ] 100 100 160 ] ) ® @ %
On-axis antenna pain st receiver input aBi
On-axis sutenns gain at satenna sutput dBi 40.41 3572 »nn »n 40.16 40.23 4013 s 35719 nm s 3.
Oll-axis snterma gain charncteristics BOI213 BO121) 801213 BO1213 BOI213 BOI213 BOI213 BO1213 BOI213 RO1213 POI213
Clear sky receive system neise temperature at receiver input K
Clear sky receive system noise temperature at antenns output K 300 120 120 120 300 300 00 120 120 120 120 120
Totst peinting loss d8 s 0s [ 2] 08 [-X1 o8 [ X} 0.8 [ 1] 0s (2.1 s
Latitude . -110 8.0 20 10 4.0 7.0 -43.0 -350 56 -19.0 3.1 st
Lengitude . -530 1240 100 120 <1130 440 -150 140.0 0.7 200 3.2 1263
Altitude km 0.1 o1 o1 ot ot 0. o1 0.1 [ X} [ 3] 0.1 ot
P P Q A B [ D F E J K K
e N * 76.6 71.4 63.0 34.2 118 24.0 32.5 49.3 358 68.1 49.2 379
aracteristics — — — —_ -
Rain attenuaiven for 99.7% of the fime B 721 703 [XD) (X1} .50 05 058 094 0.9 148 166 T
[Neise increase due 16 eain for 99.7 % of the time d8 25 47 43 0.6 0.7 [ X} 05 L7 1.7 13 18 27
of time d8 i
Frequency Giiz 177 179 77 177 177 197 7 ] 7 173 BGE ]
Masimum uplink power control 10.0 100 100 100 100 100 100 10.0 100 100 100 100
Minimum feeder flink earth station eirp dBW 874 850 850 850 874 974 814 380 850 850 30 850
Latitude ° -11.0 8.0 0 10 410 510 -48.0 «38.0 356 -13.0 381 38t
Longitude ° -53.0 1240 10.0 120 -113.0 -64.0 <750 140.0 0.7 180 n2 1263
{Altitude km [ 8] 0.1 0.1 o1 o1 0t [ 8] 8] ol ot [ 3] 0.1
Rain elimatie zone P Q A B (o 1] F E 3 K K
Elevation angle . %6 T4 630 4.2 s U0 ns 93 38 8.1 o1 ns
Rain attenuation for 99.97% of the time a8
entage of time [1]
station receiver - — . — —
[Satefiite receive noise temperature K 500.0 900.0 3000 06,0 900.0 900.0 3000 900.0 906.0 9000 900.0 900.0
Sateltite receive antenna gain in the direction of the feeder tink station a8 85 260 274 219 kX1 ne o 58 303 264 95 9
Automatic gain control setting ) YES YES YES YES YES YES YES YES YES YES YES YES
{Polarization (angle as defined in Annex 2 of APSIOA In case of linear polarization)
(C/1 due to frequency re-use ion di L]
C/l due to other GSO BSS networks dB
(C1 from sther assignments in the Plan dB 310 330 30 o 330 330 330 33.0 330 330 e 3.0
C/l from other GSO F5S systems dB 33.0 33.0 33.0 33.0 33.0 33.0 330 33.0 33.0 320 33.0 33.0
(1) Administrations are strongly encournged 16 usa the spreadshect provided with this Table in order to calculate
Footnote I For US-GSO DS, rain offects arc not relcvant.
Footnote 2: Sce the antenna gain pattem mask in attachment | to document 4-9-11/165 Corr.)
Footnote 3: Sec "test results template” in Figurc 4 of ITU Document 4-9-11/172-E, 25 June 1998.
V... 2 y N



Annex 1; BSS system characteristics

I Intelsat Intelsat Intefsat Intelsat Intelsat Intelsst Sweden Sweden Sweden Sweden Sweden Sweden
INT INT INT INT. INT
characteritics l Units |"‘T UNTIDS) amexsie) | aminizrn) | aimcsanig] gasesarn | gimcass st §1 s3 S4 Ss 36
o e
Frequency " GHz 11.100 12.100 12,100 1135 12.000 12000 12.100 12,100 12.100 12.100 12100 12.100
vailability shjective % 9.9 9.9 2.9 9.9 999 99
Receiver noise Bandwidth MHz k] " 3 N » 33 27 27 27 27 » 3
dulath aigta TV | digitstTV | dighe TV | digitad TV | dightat TV | digital TV ™ ™ ™ ™ QPSK QrsK
Petarization (angle as defined in Annex 2 of APS30 in case of linear polarization) L (090 L (0507} L (0*90% L (0*190") L (0°/90%) 1(0150"
C/1 due to fi re-use (pelarization discrimination) 9B
[C/l due to ethef GSO BSS networks ¢B n 3 17 11 7 n <] b+ 23 3 n 3
C/1 dwe to GSO FSS netwarks a8 790 30 7.0 o 170 170 3592 5350 399 4981 5498 5162
Clear sky feeder Hnk CIN4] dB 268 193 .7 5.7 244 283 119 1179 179 179 s s
[C/N+ required st eperating ihreshold daB 13.0 14.0 130 140 130 130 110 110 iLe 1.0 19 19
Clear sky C/N+1 margin above aperating threshold (1) 1) 04 39 17 19 2.9 kX
[ Total Clear sky C/N+] margin absve operating threshoid (t) dB 51 A 49 34 158 (1]
(CN41 total Hak for 99.7% of the time [ 140 1ns 1.6 1L.s 133 107
[C/N41 margin above threshold for 99.7% of the time daB
Lengitude l v ] £ 5 l 1379 I 30 1379 3 s 3 [ 5 s 3 3
Satelfite e.d.r.p. in the direction of the earth station dBW 52 58 55 55 55 55 33 53 41 49 38 53
Receive antenna dismeter Tm ) 100 C 100 60 [ K ) 300 % K3 0
On-axis antenna gain at receiver input 4Bi
On-axis antenna gain st entenna sutput LU nn 4023 KN 4041 872 nn s kLN 4.77 393 LA nn
Off-axis sntenna gain characteristics BO1213 BO1213 BO1213 BO1213 8OI1213 BOI213 8O3 BOI213 BO1213 BOI1213 801213
|Clear sky receive system neise temperature at receiver input K
[Clear sky receive system noise temperature st antenna output K 110 00 120 300 120 120 120 110 120 120 120 120
Tots) pointing loss 4B [ X3 0s [.X1 0.5 0s 05 0s as 0.5 [ X [ X [ %]
Latitude . 08 160 a0 -11.0 8.0 20 660 60.0 640 496 6.0 60.0
Longitude . .8 -101.0 17 -53.0 1240 100 186 50 510 12 jLE ] %0
Altitude km 0.1 ol o1 o1 01 01 ( X) 00 0.0 0.0 o0 0.0
L N N | 3 ] Q [ 3 [ H E s
* 37.0 19.7 21.6 76.8 714 63.0 14.9 219 LS 30.8 14.9 319
Rain attenustion for 99.75% of the lime a8 188 450 3540 721 7.03 518 093 ¢ 141 163 128 0.93 141
Noise incresse due te rain for 99.7 % of the time B 32 22 43 28 47 43 17 22 32 11 1.7 32
Rain sttenuation for avaitadil percentage of time dB ] 1.7 2.6 15 4.4 3.1
earth st chacacteristics —_— — _
Gz 177 177 117 17.7 (54 12.7 1.7 ' 177 177 127 117 179
uplink pawer cantro! 100 100 100 100 10.0 100 00 (.1 0.0 0.0 090 00
[Minimum feeder Tink earth station eirp dBW 250 814 850 874 850 8s.0 ne ne no ne no ne
{Latitude M 404 160 X -1.0 8.0 0 $9.0 590 5.0 9.0 2.0 590
Langitude b 25 -101.0 n? -53.0 124.0 100 188 120 18.0 18.0 180 180
Attltude km [ A] 0.1 01 0.1 0.1 0.1 L] [} [] 0 0 0
Rain climatic zone L N N 4 P Q E E E E E £
Elevation angle . e 297 ine 76.6 n4 63.0 1.1 1 11 2.1 n1 1.1
Rain sttenustion for 99.97% of the time dB 52 82 52 52 52 52
Rain attenustion for availability percentage of time dB
of the station recelver
— - . —— e — O ——— ——— e
K 980.0 900.0 900.0 900.0 900.0 900.8 4600 4600 460.0 460.0 460.0 460.0
Sateltite receive antenna gain in the direction of the feeder link station a8 303 M3 s 58 16.0 174 420 4190 420 410 420 2.0
Automatic gain control setting YES YES YES YES YES YES ALC ALC ALC ALC ALC ALC
Pelarization (angle as defined in Annex 2 of APS30A in case of linear polarizstion) L (90°/0") L (o0°n") L. (90°0°) L (90°0%) L (90°10% L (90°re%)
C/1 due to freg: re-use (polarizati i L1
C/1 due to ether GSO BSS networks dB 300 300 3.0 - 30 300 300
(C/1 from other sssignments in the Plan dB 330 30 330 130 30 330
(/1 from other GSO FSS systems dB 330 330 33.0 33.0 33.0 33.0 99.0 99.0 99.0 99.0 99.0 99.0
(DA are strongly d to use the dsheet provided with this Table in order to caleulate

Footnote |: For US-GSO DS, rin cfficts arc not elevant.

Footnote 2: Sce the antenna gain paltem mask in stischment 1 to document 4-9-11/165 Corr.|
Footnote 3: Sce "test results template® in Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998.
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Annex 1: BSS system characteristics

Sweden Sweden Sweden Sweden Sweden Sweden Sweden Sweden Thailand Thailand Thallsnd
Units 7 st se s10 sn su2 s13 s1e  [THAICOMBSYTHAICOM-BSATHAICOM:
— — — — — — — N - e — T
GHz 12.100 12.100 12.100 12.100 12.100 12.100 12.100 12.100 12,200 12.200 12.200
Y 9.9 9.9 99 99 9.9 9.9 "9 9.9
Recelver nolse Bandwidth MHz 3 » 27 27 17 3 33 3 n 7 »
[Meduiation type QPSK QPSK ™ M ™ QrsK QrsK QrPsK ™ ™M Digital
Polarization (angte as defined in Annex 2 of APS30in case of linear polarization) L (0*/90%) L (0°/90%) L {0*/90%) L (0°190%) L, (0°190°%) L (0*190%) L (0°90% L (0°/90%
€11 due to freq re-use (pelarization discriminati a8
Cl dut te other GSO networks dB 13 3 n 22 22 n n 22 30 30 30
Cfl duwe to GSO FSS networks an 39.03 48.94 49.35 51.03 46.78 48,48 50.16 4591 3.0 3.0 30.0
Clear sky feeder link C/N+I dB 1158 18 218 74 274 F1A] 70 7.0 89 6.2 287
C/N4 required at operating thresheld d8 79 179 11.0 11,0 119 79 19 79 12.0 120 120
Clear sky C/N+1 margin abeve sperating threshold (1) a8
Total Clesr sky C/N+] margin above sperating thresheld (1) dB 13 44 34 18 3t 56 4 s4 16 7.7 21
C/MH1 total link for 99.7% of the tims 4B 10.2 9.2 104 1.3 113 %94 2.9 104 10.7 10.7 2.9
above sperating threshold for 95.7% of the time 4B
| 4 I ] s s ] 3 s 3 3 3 ) I Y] l
irection of the earth station dBW 41 45 49 50 46 49 50 46 l 36 l 36 56
es
[Receive anienns diameter m 300 i3 50 75 125 90 3 125 £ 90 50
[On-axis antenna galn at receiver input daB)
(On-sxis antenna gain at anteona sutput dBi 9.1 nn PN nmn 417 .10 . e 410 39.39 39.39 »»
(OfF-axis antenna gain characteristies BO1113 BO1213 BO121) BO1243 BO1213 BO1213 BO1213 801213 nnexd See.d.7.3Annex3 Sec..7. 3Annex3 Sec.3.7.3
[Clear sky receive system nelse temperature at receiver input K r
[Clear sky receive system neise temperature st antenns ontput K 120 120 120 120 120 120 120 120 1855 185 155
Tatal peinting less dB [ X} [ X1 os s (X1 0s [ 1] 0s 03 03 0.3
Lathude . 540 9.6 aso 518 520 5o 515 510 133 138 138
Lenghtude . 510 n1 334 6.0 -10.0 4 0.0 -10.0 100.6 100.6 100.6
Altitude km 0.0 [ 1 a0 09 0.6 oe [ X} 0.0 0.1 01 0.l
G H K F H K F H [ 4 4 P
* 5.5 303 39.4 0.9 28.9 394 3.9 289 64.0 §4.0 $4.0
characteristics
Rai stteavation for 95.7% of the time ab 16 118 151 1.0 127 191 106 127 708 708 705 ]
Nolse increase due to rain for 99.7 % of the time dB 31 1 7 1.3 21 27 18 11 40 40 4.0
Rain for availabitity percentage of time dB 42 2.0 1.6 1.2 1.4 29 2.1 2.7 59 59 8.3
earth station characteristics
requency GHr 179 177 7.7 YAl 7.7 A T 77 i) 4.7 7.7
Masimum uplink pewer centrel 0.0 0.0 00 0.0 0.0 0.0 a0 00 100 100 100
Minimum feeder fink carth station eirp dBwW 720 70 760 760 76.0 7%.0 %0 7.0 840 84.0 840
Latitiede . 5.0 2.0 350 518 s 350 518 518 uwr 14.1 14.1
Longitude . 18.0 15.0 334 00 0.0 N4 0.0 0.0 100.4 100.4 100.4
[Altitude km L] 0 [} [ 0 0 [} o [ A] 0.1 0.1
Raln climatic tone E E K F F K F F N N N
Elavation angte . 1.1 111 394 309 305 kX 39 3.9 639 639 639
Rain attenmation for 99.97% of the time daB 82 52 109 63 63 1089 63 63 n3 16.9 023
availabilit percentage of time ‘_!
ace station receiver
Satellite receive nolse temperature K 400 7600 4600 4600 4600 4600 4600 460.0 1800.0 1800.0 16000
Satellite receive antenna gain in the direction of the feeder link station dB 2.0 410 3.6 3.6 3.6 366 %6 36.6 ins 355 88
Automatic gain control setting ALC ALC ALC ALC ALC ALC ALC ALC YES YES YES
Polarization (angie as defined in Annex 2 of APS30A in ease of linear polarization) L (90%0°) L (90°/0°) L (90°/0°) L (90°0°) L (90°/0°) L (90°/07) L (90°/0%) L (90°/0°)
C/1 due to frequency re-use (polarization di ion) 8
/1 due to other GSO BSS networks dB 30.0 0.0 0.0 300 300 o0 300 3.0
C/1 from ather assignments in the Plan dB 300 300 30.0
S_Il from other GSO Fg systems [ L] 99.0 99,0 99.0 99.0 99.0 99.0 99.0 99.0 30.0 30.0 30.0
1) Admi Hons ar strongly to use the spreadshect provided with this Table in order to ealculate .
Footnote |: For US-GSO DS, tain cffects are not refevant.
Footnote 2: See the antenna gain pattern mask in attachment | to document 4-9-11/165 Corr. 1
Footnote 3: Sce "test results template” in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,
. u Py



Annex 1 : BSS system characteristics

Thailand Thailand Thailand Thailand Thailand Thailend Thaitsnd Thetisnd Thailasnd Thailand ‘Thaland
1 Units THAICOM-BSY THALl ] THAICOM. | THAICOM. | THAICOM. | THAICOM- | THAICOM. | THAICOM. | THAICOM. | THAICOM- THAICOM-
1 | BSS1 8352 11SS2 - BSS2 BSS3 BSS3 BS83 BSS3 BSS4 BSS4
GHz 12,100 12.300 12200 12100 12.200 12.100 12,100 12.100 12300 12100 12300
%

Retelver noise Bandwidth MHz 3 27 27 3 33 27 27 33 3 17 17
[Modulation type Digital FM M Digital Digitat FM M Digital Digitat FM ™M
[Pelarization (angle as defined in Annex 2 of APS30 in case of linear polarization)

C/1 due to frequency re-use (polari diserimination) dB

C/1 due to ether GSO BSS networks a8 30 30 30 30 3 3 » 30 » 3o »

IC/1 due to GSO FSS networks dB 300 30.0 o 3.0 300 300 300 30.0 30.0 30.0 300

[Clear sky feeder link CINH dB 26.1 289 6.2 257 26.1 59 2.2 187 4.1 159 262

CINHI required at eperating threshold dB 120 12.0 120 2o 12.0 120 120 12.0 1.0 120 12.0

Clesr sky C/N+I margin sbeve operating threshold (1) dB

[Tetal Clear sky C/NH margin sbove operating threshotd (1) dB kA 16 1.1 10 kA 16 kAl 10 kA 16 .7

O/ total liwk for 99.7% of the time dB 99 10.7 10.7 29 2.9 107 107 29 . 10.7 10.7

threshold for 99.7% of the time 4B
I . [ r 835 TS TS 788 120 120 120 120 124 14 l
eLr.p. in the direction of the earth station 4BW l 8 56 1 26 l ) I 56 l 6 6 I 6 I 56 l % L 3%
s . S
ive sntenaa diameter m 90 90 50 90 9% "5 %0 50 E] 9

On-axis antenna gain at recelver input aBi

[On-sxis antennia gain st sntenns sutput dBi L 39.39 39.39 3939 3939 L 3939 .9 n» ny» »n» »» »3

OfT- axis antenna gain charscteristies nnexd Sec. 3. 7. XA nnex3 Sec.).”. 3 See.3.7. 3 Sccl‘lﬂ nnexd See.3.7.3Annex3 Sec.3. 7. JAnnex3 Sec.).7. 34 nnexd Sec.3.7.3Annexd Sec.3. 7. 3Annex] Sec.3.7.3Annexd Sec.3.7.3

Clear sky receive system noise temperature at receiver input K

Clear shy recelve systemn neise temperature at antenna output K 188 155 158 158 158 158 158 158 188 155 185

[Total peinting less a8 03 03 03 03 03 0.3 03 0.3 03 0.3 .3

Latitude . 138 133 138 138 138 138 133 138 138 133 138
[Longitude . 100.6 100.6 100.6 100.6 1006 1006 1006 100.6 1006 100.6 100.6

Altitude km [ %] 0.1 0.1 0.1 0.1 [ 1] o1 [ A} LA 01 0.1

r r r P 4 | 4 r | 4 [ 4 r r
* 64.0 - 598 593 5.8 599 2.3 62.3 62.3 63.3 58.5 588
‘cha l'ml — ——— m—

[Rain attemation for 39.7% of the time a8 708 e 700 o1 701 T 703 703 763 701 ol |

Noise intrease due te rain for 99.7 % of the time dB 4.0 40 40 40 40 40 fan 40 4.0 40 49

Rein attenuaiion for availability percentage of time 48 8.3 3.8 59 8.1 5.1 59 8.9 5.2 82 58 58

racteristics — =

Frequency . GHx 14.7 17.7 147 FJ 147 177 147 177 14.7 1.7 147

Maximum uplink pewer contrel 10.0 100 10.0 100 100 100 106 te.0 100 100 100

Minimum feeder Kk earth station cirp dBW 840 3490 “o 840 840 M“o e e e M0 Mo

¢ [LX) 14.1 14.1 141 14.1 141 14.t 14.% 4.1 141 . 141
. 100.4 100.4 1004 100.4 100.4 1004 100.4 100.4 100.4 100.4 100.4
km a1 01 0.1 o1 [ 2] o1 [ 8] [ 3] o1 0.t el
N N N N N N N N N N N
® 69 58 59.8 598 558 610 6.0 62.0 620 5832 582
dB 169 222 168 n1 168 122 168 121 168 2121 168
dB
— e, — — S—— — ssses—
tempersture K 1200.0 1500.0 1800,0 1800.0 1800.0 1800.6 1200.0 1800.0 1800.0 18000 13000
Satellite receive antenas gain in the direction of the feeder link station dB 388 85 8 388 s 1s 38 388 ns s A8
Autematic gain control setting YES YES YES YES YES YES YES YES YES YES YES
|Patarization (angle as defined in Annex 2 of APS30A in case of linear polarization)
C/t due to freqy re-use (polerization discrimination) dB
C/1 due to other GSO BSS networks 48
C/1 from other assignments in the Plan dB 0.0 3.0 3o 300 300 .o 300 30.0 300 3.0 30.0
C/1 from ether GSO w: dB 300 30.0 30.0 30.0 30.0 300 300 30.0 300 30.0 30.0
{1) Admind} are strongly ged to use the dsheet provided with this Table in order to caleulate

Footnote 1: For US-GSO DS, rain cffects are not relevant:
Footnote 2: Sec the antenna gain pattem mask in attachment 1 to document 4-9-11/165 Corr. |

Footnote 3: Sec “test results template” In Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,

-28.



Annex 1: BSS system characteristics

Footnote 1: For US-GSO DS, rain effocts are not relevant.
Footnote 2: Sec the antenna gain pattem mask in sttachment 1 to document 4.9-11/163 Cor. |

Footnole 3: See "test results template® in Figure 4 of ITU Document 4-9-11/172-E, 25 June 1998,

Thailand Thailand Malaysis Malaysia Malaysia Malaysl Malsysia Malaysia Malaysia Malaysia Malaysis
BSS characteristics I Units TH:';;?M' TH:I;;?M. Mennat-b1s78.5 Measat-bss78.5{ Mensnt-bss78.8] Measat-bsa78.51 Mensat-bssB6 | Mensat-bas6 | Measet-ssB6 | Measat-basd6 | Memant-bes91.8
tem Characteristics "
— e e o S— S— — — —_— S— S
Frequency GHz 12.200 12,200 12.200 12.200 12,200 12.200 12.200 12,200 12.200 12.200 12.100
Availabitity objective %
Receiver neise Bandwidth MH: 33 33 27 7 » 3» n 17 k) 36 n
(Modutstion type Digitst Digital QrsK QPSK QPSK QPsK QrsK QrsK Qrsk QPSK QPSK
Pelarization (angle at defined in Annex 2 of APS30 in case of linear polarization)
C1t due to frequenty re-use (polarizati a8
C/1 due to ethver GSO BSS networks dB 30 30 N/A NA N/A NIA NA NIA NA N/A NA
71 due to GSO PSS networks dB8 300 300 NIA N/A NIA NA NA NIA NA NA NA
Clear shy feeder link C/NH dB 8.7 87 141 56 263 uL 272 86 118 43 172
C/NH required at sperating threshold dB 120 12.0 16 76 7.6 16 16 76 16 16 76
Clear sky C/N+L margin above operating threshold (1) dB
Total Clear sky C/N4I margin above operating threshold (1) dB 70 1.0 9.1 .5 89 | X9 . b X} (1] 13 %28
CINH totat ink for 99.7% of the time dB 99 L L
ating threshold for 99.7% of the time dB
L ® l 124 l 124 — T8SE ] 'ﬁa—r—vﬁi IT_«: %€ | SE l WE BE 9T.sl-:_']
in the direction of the earth station 48w 56 56 851 55.1 55.1 $3.1 r 85 35 38 T 8 1 58
— —— — —— . — e oo —nee
em 90 9% & ] 0 0 (] 0 0 [] 0
On-sxis nntenns gain at receiver input 4Bi
On-aris antenaa gain at antenna eutput dsi 39.39 3939 33 3.3 3.3 363 33 363 ¥%.3 43 33
Off-axis antenna gain characteristics JArinex3 Sec.3.7. JAnnex3 Sec.3.7.] Fig? An3 Ap30] Fig? And Ap30] Fig? An3 Ap30] Fig? An3 Ap30] Fig7 An3 Ap30] Fig? An3 Ap30] Fig? An3 Ap30] Fig? An3 Ap30] Fig? An3 Ap30
Clear sky neceive system noise temperature st receiver input K
Clesr sky receive system noise temperature at sntenns output K 185 155 130 130 130 130 1% 13 130 130 130
'otal pointing loss L] 0.3 0.3 03 0.3 0.3 03 [ %] 03 03 L ) (.5
Latitude . 138 138 33 31 31 al M al 31 34 Al
. 100.6 100.6 -101.4 1014 -101.4 «101.4 -1004 -101.4 -10t.4 <1014 -101.4
km [ A] 0.1 0.t ot o1 ot [ 2] ol 6.1 0.1 [ A
4 r 1 4 [ 4 14 r [ 4 P P [ 4 P
* 53.5 58.5 629 62.9 61.9 62.9 78 s 77.8 T8 7.8
B 700 701 50 500 500 500 9 [T 93 a9 T
d8 40 40
_di 5.1 5.1 i
— —
GHz 177 11.7 147 1.7 147 17 % 14.7 177 147 [1X) 14.7
Maximum uplink power control 10.0 10.0
Miniwum feeder link earth station eirp dBW 4.0 840 9.5 618 695 618 04 1.7 @4 1.7 69.4
Latitude . 1 141 at kX 3 kX 3y 3t 3 A A
{Longitude e 100.4 100.4 -101.4 -101.4 -101.4 1014 -101.4 -101.4 -101.4 -101.4 -101.4
Alitade km ol ot o1 0.1 o1 o1 0.1 [ 3] [ X1 LA o1
N N P P P r 1 4 | 4 r 4 4
. 58.2 58.2 629 629 69 629 ns 8 8 718 7”8
:: 21 12 1837 2488 1897 2485 18,7 44 187 U4 138
Satetiite receive noise temperature K 18000 19080 0.0 #0300 §00.0 3000 ~6000 8000 6000 $00.0 000
Stellite recelve sntenna gain in the direction of the feeder link station [} ] 383 X3 414 430 414 90 44 420 414 90 494
Automatic gain contrel setting YES YES . YES YES YES YES Yes YRS YES YES YES
Polarization (angle as defined in Annex 2 of APSI0A in case of linear polarization)
C/1 due to frequency re-use (potarizati iminath a8
C/1 due te other GSO BSS networks 4B :
|71 from other astignments in the Plan d8 300 300 NIA NA N/A NA NA NIA NA NIA NIA
C/1 from other GSO FSS systems dB 30.0 30.0 NIA N/A N/A N/A NIA NIA N/A NIA NIA
{1) Admin are strongly d to usc the spreadsheet provided with this Table in order to caleulate



Annex 1: BSS system characteristics

Malaysis Malaysia Malaysia Spain Spain ain Spain Spain Spain sin
I Units Measat-bss91.5 ] Measat-bss91.5) Measat-bss?1.5 £-12900 E-12900 E-12900 HISPASAT.2 | HISPASAT-2 | HISPASAT-2 CNR CNR
GHz Il.ﬁ 12.200 12.200 1722 12.2 122 122 122 132 122 122
% 99.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7
Receiver noise Bandwidth MHz Fy 3 » n” 17 27 7 27 7 27 1
{Modulation type QPSK QPSK QPSK M FM FM M M ™ FM ™M
{Polarizntion (angle as defined in Annex 2 of APS3I0 in case of linear polarization) CLICR CLICR CUICR
CIt due to frequency re-use (polarization diseriminati B
C11 due to ether GSO BSS networks dB NA NIA NIA px] 23 13 3 3 3 13 n
IC/1 due to GSO FSS netwerks dB N/A NIA N/A 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Clear sky feeder Knk C/NH dB 186 163 4.7 1958 2958 29.53 19.06 1906 .06 2983 983
ICIN41 required ot opersting thresheld a8 16 16 16 9.22 144 164 w2 144 164 8.07 13.37
Clear sky C/N+1 margin above operating threshold (1) dB 30 8 L8 30 18 18 30 e
Ll'o(d Clear sky C/NH margin sbove eperating threshold (1) a8 95 2.0 8.7
O+ total tink for 99.7% of the time daB
ot abeve operating thresheld for 99.7% of the time a8
S S—— —— — e — — — S— —
° 9158 91.5E 91.5E <30 30 -3 -3 -30 -30 -3 -30
e.L.7.p. in the direction of the earth station l 4BW 1 58 T 58 T 55 l 3 l 5 ] 6 [ "3 J 5% J 5 J 543 J 848 I
— et - ——— - —e S T e e
om &0 80 60 3 50 50 30 0 % 30 50
On-axis antenns gain st receiver input dB}
On-axis antenan gain at antenas sutput dBi 3.3 3.3 36.3 30.0 350 »s 3.0 80 »s 300 350
Off-axis sntenna gein characteristics Fig7 An3 Ap30| Fig7 An3 Ap30] Fig? An3 Ap30 BO1213 BO1213 BO1213 BO121) BO1213 BO121) BOI1213 BO1213
Clear sky reccive sysiem noise temperature at receiver input K
Clear sky receive system noise temperature at antenna eulput K 130 130 130 123 123 180 123 123 180 133 123
‘otal puinting lass dB 03 0.3 03 o5 05 [ 1] 0s s 0.8 0S8 s
Latitude . 31 R 3 4042 4042 042 4041 4042 942 216 276
Leagitude . 1014 -101.4 -101.4 3.7 -3 -7 A1 317 3.7 -18 18
AWitude km [ 3} LA 0.1 0.655 0.658 0.655 0.655 0.655 0.655 0.655 0.635
P P r H n H H H H H H
. 7.8 718 771.8 .
iaracteristics
Rain attenuation for 99.7% of the Gme a8 436 496 36 129 1.29 115 1.5 (53] 1.9 B [T
Noise increase due to rain for 99.7 % of the time a8 r
itage of time dB
e <
requency GHz 1.7 14.7 1.7 177 11.7 177 177 177 177 117 1.7
Maximum uplink power control NA NA NA NA NA NA NA NA
Minimum feeder Hak earth station eirp dB\WY 676 04 61.6 ] 84 8 84 84 84 L) 1)
Latitude . 3 31 ER] 4042 4042 40.42 40.42 40.42 404 4042 4042
[Lengitude ° <1004 -101.4 1014 -39 -7 <37 2.7 -3.7 3.7 3.7 .37
AWitude km 0.1 0.1 0.1 0.655 0.658 0.655 0,638 0.658 0.65% 0.653 0.638
. | 4 P P H H H H u " H H
. 718 7.8 1.8
dB u6 188 U6 6128 618 625 618 615 628 628 6.15
reentage of time d8
the space statien receiver - — — —
K 800.0 600.0 800.0 900 900 900 900 900 900 900 900
Satellite receive antenna gain in the direction of the feeder link station dB L1 ] a4 90 40.66 4066 40.66 »a »s 393 “uP “m
| Automatic gain control setting YES YES YES 15 18 18 15 15 15 [H] L
Polarization (angle as defined in Annex 2 of APSI0A in case of linear polarization) CRICL CR/ICL CRICL
Il due to & re-use (polarization diserimi 4B .
C/1 due to ether GSO BSS networks a8
IC/l from other agsignments In the Plan a8 N/A NA NA 3 » 30 30 30 3 k] 30
C/1 from ether GSO FSS 5 i dB N/A NIA NIA 100 100 100 100 100 100 100 100

(1) Administrations ase strongly encouraged to usc the spreadsheet provided with this Table in order to caleulate
Footnote 1: For US-GSO DS, rain cffects are not rclevant.

Footnote 2: Sce the antenna gain pattern mask in attschment | to document 4-9-§1/165 Corr.1

Footnote 3. Sce "1est results template® in Figure 4 of TTU Document 4-9-11/172-E, 25 June 1998.

-27-



Annex 1: 8SS system characteristice

Spain Spain Spain Spain Spain Spain Spain Spain Spain Spsin Spain
BSS characteristics r Units CNR E.12500 E-12900 E-12900 £-12900 HISPASAT-2 | HISPASAT-2 | HISPASAT-2 | HISPASAT-2 CNR CNR
System ﬁu@h
Frequency GHe 122 122 122 12.2 122 122 122 13.2 122 12.2 12.2
 Availabitity objective % 99.7 9.7 9.7 99.7 9.7 9.7 9.7 99.7 9.7 9.7 9.7
Reeeiver noise Bandwidith MH:z 27 3 33 33 3 » » 3 3 3 33
Modulation type FM QPSK QPSK QPSK QPSK QPsK QrsK QrsKk QPsSK Qrsx Qrsk
Polarisstion (angle as defined in Annex 2 of APS3I0 in ease of linear polarization) CLICR CLICR CL/ICR CLICR
'CIl due to frequency re-use (pelarization discr ion) dB
C11 due to other GSO BSS networks dB 3 3 3 30 30 30 30 k. » 30 »
C/ due te GSO F58 netwerks dq8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1006 100.0 100.0
Clear sky feeder ink C/N+] dB 29.83 29.50 29.50 n.s%0 19.50 .9 e X ] 2890 1% 1.0 pix 1]
(CINH required at operating threshold d8 1549 6.1 6.1 6.1 (A} 6.1 &1 6.1 6l 6.1 61
Clear sky C/N+I sargin abeve operating threshold (1) L] 10 45 6.4 9.7 10.9 45 64 9.7 109 33 53
Total Clear sky C/N+1 margin above operating threshold (1) dB
CIN+ total link for 99.7% of the time a8
C/NH m, sbeve ng theeshold for 99.7% of the time JB
jon characteristics e e I
| . -3 30 30 J 5T | N ..w_l K] 30 —% E 0
[Sateltite ¢.L.v.p. in the direction of the earth station d8W 4.8 56 36 56 56 56 58 56 l 36 543 84.8
™ % £ rm 0 % 30 e T ) ~30 w
(On-axis antenna gain at receiver lnput dBi
(On-axis antenna gain at antenna sutput dBi 395 o0 3.2 6.0 »o 30 na 3.0 0 300 »n1
Off-axis antenna gain characteristics BO1213 BO1213 BO1213 BO1213 BO1213 BOI21Y BO1213 BO1213 BO1213 BO1213 BOI121)
(Clear sky receive system neise temperature at receiver input K
(Clear sky receive system neise temperature at antenna output K 180 123 123 123 202.7 123 123 123 2027 100 (2]
[ Total poimting less a8 0s 0.8 [ X 08 0s 0s 08 05 0s 0s [ 1]
{Latitude . 176 4042 40.42 40.42 4042 4042 4042 40.42 4942 1 s
{Longitude . .18 EY) a7 37 31 KX EX) 37 a7 18 15
Altitnde km 0.658 0.658 0.658 0658 0638 0.6585 0.658 0.658 0.65% 0.655 0658
H H H H H H H H H H H
. .
Aracteristics — — —_
[Rala sttervuntion for 99.7% of the time B 139 ¥ 128 (%] 19 19 %3] 139 %} 139 129
Neise incrense due te rain for 99.7 % of the time 4B
Rain attenustion for availability percentage of time [1.] r
earth station characteristics — !
GHz 127 127 17.7 127 177 1.7 41717 177 1.7 ”n? 117
Maximum uplink power control NA NA NA NA NA NA NA NA NA NA NA
[Minimum feeder link earth station eirp dpw M 84 34 M 84 4 | LI L) ) “ L)
[Latitude o 4042 4042 4042 4042 4042 4042 4042 4042 242 214 4042
[Longitude M 3.7 2.7 Q.7 -3 3.7 37 ) -7 -7 -18 -3.7
Altitude km 0.658 0.638 0.655 0.658 0.688 0.655 0.658 0.658 0.658 0,638 0.653
Rain climatic rone H H H H H ] ] H H H H
Etevation sngle .
Rain sttenuntion for 99.97% of the time dB 6.28 6.28 6128 628 6.18 615 618 .18 618 6.28 618
dB -
— e —— — — —— N—— . — e
K 900 900 900 500 900 %00 900 900 900 900 900
Satellite receive antenna gain in the direction of the feeder link station 4B “un 40.66 40.66 4065 40.66 38 »s »s 3 4“1 “n»
Automatic gain control setting 18 15 15 18 15 18 15 15 18 13 18
Polarization {engle ss defined in Annex 2 of APS30A in case of linear polarization) CR/CL CRICL CRICL, CRCL
C/l due te freq; re-use (polarization di ion) a8
C/t due to other GSO BSS networks Ll
JC/t from ether assignments in the Plan dB 30 0 3 30 30 k) 30 k] » 3 3
] C/1 from other GSO FSS l!lluu dB 100 100 100 100 100 100 100 100 100 100 100
(1) Administrations are strongly d to use the dsheet provided with this Table in order to calculate
Footnote I: Por US-GSO D3, min sffects are not refevant.
Footnote 2: See the antcnna gain patiem mask in attachment 1 to document 4-9-11/165 Corr.]
Footnote 3: See “test results template® in Figure 4 of [TU Document 4-9-11/172-E, 25 June 1998.
.28.



Annex 1: BSS system characteristics

Spain Spam Spaln Spaln Spen S | Sy Spein Spen [ span -
Units CNR CNR HISPASAT.1 | RISPASAT-1 | HISPASAT-1 | HISPASAT-1 | HISPASAT-1 | HISPASAT-1 | HISPASAT-1 | HISPASAT-1 | HISPASAT-1
Tz 122 112 122 122 22 12.2 122 122 122 122 12.2
% 9.7 99.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 2.9 9.9
Receiver noise Bandwidth MHz 3 33 3 » 3 k4] 3 » ) 3 »
Modulation type QPSK QPSK QPSK QPSK QrPsK QrsK QPSK QrsK Qrsx QrsK QrsK
Polarization (angle as defined in Annex 2 of APS30 in case of linear polarization) CL/ICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
C/l due te re-use (polarizati 48
C/1 due to sther GSO BSS networks daB 30 3 30 3 3 » k] k] 30 30 30
C/1 due to GSO FSS netwerks a8 100.0 1000 100.0 100.0 1000 1000 100.0 100.0 1000 100.0 100.0
[Clear sky feeder link C/NH dB 29.81 2981 29.41 9.4 2941 B4 29.41 2941 1941 941 9.4
CN+] required ot eperating threshold a8 (4] 61 6.1 6.1 6.l 6.1 B 61 [X] 6.1 (2] 61
Clear shy C/N+1 margin abave eperating threshold (1) L] 8 100 9 29 1 12 29 1.2 10 413 42
[Total Clear sky C/N+] margin above operating threshold (1) 8
C/NST totel link for 99.7% of the time q8
h :‘_Lo_r_’ﬂ% of the lime ‘dB
l : 30 ] ) £} 3 ) ] T 30 % ) I
Satelite ¢1.v.p. in the direction of the earth station dBW 543 533 543 S1.1 L2 46.03 4508 41.1 1.y 134 3.6
o ) % ) n ] % % % 748 %0 %
amiewns gain ot recelver input a8i
On-axis anteans gain ot sntenns sutput da8i 3.0 3.0 300 332 3.0 »o 41.0 “s 48,0 332 360
Off-axis swietmn gain characteristies BO1213 BO1213 BO1213 BO1213 BO1213 BO1213 BO121) 801213 BO1213 BO1213 BO1213
[Clear sky receive system nolse temperature at receiver input K
Clear sky recelve system noise temperature st antenna output K 123 202 123 T 123 20t 0 101 20t 1 123
[Totsl pelnting loss a8 [ X] [ %] [ 13 03 s as [t} [ 1] 03 0s 0s
Latitude . 28 28 4042 4042 4042 4042 ®.42 4042 40.42 4041 40.42
[Longitude . -18 -5 -3.7 -37 -3.1 37 37 -1 2.7 37 2.7
Altitwde km 0638 0.485 0.655 0.655 0.655 0.655 0.655 0.655 0.658 0.688 0.658
H H H H H H H n H n H
.
h s——r — — —
Rein attennation for 99.1% of the time b 119 125 1.9 15 1 129 15 13 135 T R
Noise lncrease due to rain for 99.7 % of the time a8 £
dB
Gz 17.1 97 7.7 i) 1.7 LX) T, 179 7.7 179 177
NA NA NA NA NA NA NAT NA NA NA NA
dBwW 84 84 8 84 L) 84 M 1) 84 1) )
. 4042 40.42 4042 4042 4042 @®.4a 4042 4042 4042 4042 @42
. -3 -3.7 3.7 -3.7 3.1 3.7 3.7 .7 3.7 3.7 -3.7
km 0,655 0.658 0.655 0.655 0.655 0.655 0.658 0.655 0.655 0.655 0.635
H H H H H H H H H H H
.
dB 628 628 6.28 6.28 628 628 615 628 [%: 1 6.18 628
(1]
) K 300 %00 900 500 900 508 ) 30 £ %0 o0 |
Sateltite receive antenna gain in the direction of the feeder link station 1] “un “n s 398 398 »s »3 398 »8 398 393
Automstic gain control setting 15 15 |1 18 18 18 18 18 18 13 15
Pelarization (angle as defined in Annex 2 of APS30A in case of linear polarization) CR/ICL CR/ICL CRICL CR/ICL CR/CL CRICL CRCL CR/ICL CR/ICL
71 due to freq re-use ion di i 48
C/1 due to sther GSO BSS networks 4B
C/l from other assignments in the Plan dB » k) » » » » » » 30 » 30
C/1 from ether GSO FSS systems dB 100 100 100 100 160 100 100 100 100 100 100

(1} Administrations are strongly cncouraged 10 uso the spreadshoet provided with this Table in order to ealeulate

Footnote I: For US-GSO DS, rain effeets are not refovant.
Footndte 2: Sce the antenna gain pattem mask in attachment | to document 4-9-11/165 Corr.{

Footnote 3: Sce ™test results templatc® in Figure 4 of ITU Document 4-9-11/172.E, 25 June 1998,



Annex 1: BSS system characteristics

Spain Spain Spain Spain Spain__ Spein _ Spain Spain Spain Spain ain
BSS characteristics I Uhits HISPASAT-1 | HISPASAT-1 | MISPASAT-1 | HISPASAT.1 | HISPASAT-1 { HISPASAT-1 | HISPASAT-1 | HISPASAT1 | HISPASAT-1 | MISPASAT-| HSA MOD
[System Characteristics —
Frequency GHz 122 122 122 122 12.2 122 122 122 122 122 122
Availability ebjective % 99.9 9.9 9.9 99.9 9.9 9.9 9.9 9.9 9.9 9.9 9.7
Recelver noise Bandwidth MH:z 3 3 3 3 3 3 3 3 » 3 3
Medehation type QPSK QPSK QPSK QPSK QPsK QrsK Qrsk QrsK Qrsk QrsK Qrsx
Polarizstion (sngle a5 defined In Annex 2 of APS30 in case of linear pofarization) CLICR CLICR CL/CR CLKCR CLICR CLICR CLICR CLICR CLICR CLICR Linear
C/1 due te frequency re-use (pel diserimination) dB ’
71 dwe to sther GBSO BSS networks daB 3 30 30 » 30 E ] 30 30 3 EJ 30
C/1 due to GSO FSS networks 1) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(Clear sky feeder link C/N+ daB 294t 4 9.41 2941 2941 %4 na .41 241 .4 Un
(C/N+] required at operating threshold dB 6.1 6.1 (9] 61 6.1 [ 8] 6.1 6.1 6.1 6.1 6.1
Clear sky C/N+1 margin above operating threshold (1) dB s 35 3s s 42 42 38 s s s 9
iTote} Chear sky C/IN+1 margin abeve sperating threshold (1) dB
+1 total Kk for 99.7% of the time d8
aing threshold for 99.7% of the time 48
aracieristics — —_— — —
] . T 30 T 30 I 30 ] 30 30 -3 l 30 l 30 30 — % E
-, in the direction of the earth station dBW 5042 496 46.1 41.68 57.6 546 2.4 51.6 48.1 43.68 $4.3
— — . -
[Earth station characteristies —— =
Receive antenna diameter m 20 120 180 40 46 60 % 110 180 40 3
On-axls sntenma gain at recelver input dBi
On-axis anterma gain at antenna eutput dBi 390 410 4.5 430 N2 350 »0 41.0 “s 439 3.0
Off-asis antenna gain characteristies BO1213 BOf213 BO1213 BO1213 BO1213 BOI213 B0OI213 BOINY BO1213 801213 Bo1213
Clear sky receive system neise temperature at receiver input K
Clear sky receive system neise femperature at antenna output K 20t 01 101 201 123 123 b1 201 101 201 123
Total pointing foas a8 08 [:X1 [ X] [ X 0.5 0s 03 as os 0s 0.8
Latitwde . 4042 4043 00 4042 40.42 4042 4042 40.42 40.42 4040 40.43
{Longitade ° -3.7 3.7 3.7 3.7 Q.7 3.7 37 27 <37 3.7 3.7
ANitude km 0.655 0655 0658 0655 0455 0,655 0.655 0.658 0688 048S 0.658
H H H H H H H H H H H
.
es — N S — W - e
[Rain sttenuntion for 99.7% of the time 1) L19 119 1.29 1.29 129 129 129 L 129 1.29 129
imerense due te rain for 99.7 % of the time a8
tage of time 8 . F
requency “Giiz 77 19 177 77 179 77 Ea ] (i) L& 173 177
Maximum uptink power contrs! NA NA NA NA NA NA NA NA NA NA NA
[Mintssum feeder link earth station eirp dBW 84 84 84 84 ) M [ 73 8 84 2] “
. 4042 4042 .41 4042 4042 40.42 4042 ®4 04 4042 40.42
. 3.7 -37 3.7 3.7 3.7 3.7 3.7 =37 -3.7 3.7 2.7
km 0.638 0.655 0.655 0.658 0,658 0.655 0.688 0.688 0455 0.655 0658
H H H H H H H H H H H
.
daB 628 6.25 6.25 628 6.28 628 6128 628 628 815 615
dB
K 500 500 00 500 300 00 500 %00 £ %00 L
Satelfite receive antenna gain in the direction of the feeder link station dB 38 398 »s 398 »s s 33 »s »s »3 ns
{Automatic gain control setting 15 13 15 15 18 15 15 15 15 15 15
Polarization (angle az defined in Annex 2 of APSI0A in case of linesr polarization) CR/ICL CR/CL CR/CL CRICL CR/CL CR/ICL CRICL CRICL CRCL CR/ICL Linesr
(CII due te frequency re-use (polari diserimi aB
C/t due (o sther GSO BSS networks a8
(C/l from other assignments in the Plan dB 30 30 30 3 30 3 ] 30 0 30 30
cnnnmcsorssgm- dB 100 100 100 100 100 100 100 100 100 100 100

(1) Administrations arc strongly encouraged (o use the spreadsheet provided with this Table in order to calculate

Footnote 1: For US-GSO DS, eain effects arc not relevant.
Footnote 2: Sce the antonna gain pattem mask in attachment | to document 4-9-11/165 Corr.1

Footnote 3: Sce "test results temptate” in Figure 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,

.30-




Annex 1: BSS system characteristics

Spain Spain _Spain Spain Spain Spain Spain_ Spain ain Spain
Units HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD 118A MOD HSA MOD
GHz n2 122 12.2 122 12.2 n2 12.2 12.2 122 12.2 122
% 9.7 9.7 9.7 9.7 9.7 9.7 2.9 99.9 99.9 9.9 9.9
Rectiver noise Bandwidth Mz » 3 » » 33 33 » » » 33 33
IMedulation type QPsK QPsK QrsK QrsK QPsK QrsSK QrsK QrsK QPSK QrsK Qrsx
Polarization (angle as defined in Annex 2 of APS30 in case of linesr polarization) Linear Linesr Linesr Linear Linear Linear Linear Linear Linear Linear Linear
(Ct due to freqe re-use (polari di inati d8
C/1 dus to ather GSO BSS networks [ L] 30 n J » 30 30 30 0 30 30 3
(O due to GSO FSS netwerks dB 100.0 1000 1000 100.0 100.0 w0 1000 1000 100.0 100.0 1000
(Clear sky feeder link C/N4J dB 24.M 2434 UM MM k) UM 24.34 U3 2434 M4 UM
CANH required at operating thresheld a8 61 6t 6.1 T X 6.1 T 64 6l 61 61
| Clear sky C/NH margin abeve operating threshold (1) r 30 30 13 23 14 24 4 39 36 a1 37
Total Clear sky CINH margin shove sperating threshold (1) a8
CINH total Kk for 99.7% of the time 48
ting threshold for 99.7% of the time d8
B 30 I 30 30 ) I 30 —.JT»—L 30 I 30 30 "0 30
4B S1.4 a4 l 46.0¢ l s 4047 I 374 £34 1.3 J 194 l 456 [ a1
om © @ 50 10 180 240 60 % 120 T80 %0
[]]
(On-sxis antenna gain ot antenna output dBi 3.2 %0 »0 410 H“us 480 36.0 »e 4o “s 480
OfF-sxis antenna gain characteristica BOI121) BOI1213 BO1213 RO1213 BO1213 BOt213 BO1113 BOI213 BO111) BOI1213 BO1213
[Clear sky receive syviem noise temperature at receiver input K
Clear sky receive system noise tempernture at antenna output K 73 123 20t 0 01 201 123 0 201 201 mm
[ Totel peinting less dB 0.8 [ X} 0s s a3 [ X} 0s 08 [ X1 0s 05
Latitwde . 4042 4042 4042 4042 4042 40.42 4042 4042 40.42 40.42 4042
|Longitude o 3.7 <37 -3.7 <37 -3.7 -3.7 <37 -3.7 2.7 3.7 -7
Altitude km 0.688 0.655 0.658 0.655 0.655 0.658 0.655 0.658 0.655 0.658 0.658
H H H H H H H H H B H
-
Rain attenuation for 99.7% of the time a@® T 129 125 13 (X2 139 19 B 119 T35 [FI
Noise increase due te rain for 99.7 % of the time dB 4
of time 4B
requency GHz [(iX] 177 7 (1] 177 177 177, (X 171 177 7
(Maximum uplink power control NA NA NA NA NA NA NA™ NA NA NA NA
Minimum feeder link earth statlon eirp dasw 84 4 M 84 84 ) o M 84 a4 84
Latitude ° 4042 4042 40.42 4042 40.42 4042 40.42 4042 40.42 40.42 4042
Longitude . 37 3.7 2.1 -7 3.7 -37 A7 -3 3.7 <37 3.7
Alitude km 0.655 0.658 0.655 0,688 0.658 0.658 0.655 0.658 0688 0.658 0.65%
Rein climatic zone H H R " H H H H H H H
Slevation angle .
Rala attenvation for 99.97% of the time dB 6.28 618 6.28 6.28 628 6.28 6.25 6.28 625 6.28 635
Rein sttenwation for svailability percentage of time dB
receiver
A —— —— S e o S— w—
K 200 90 9500 900 200 900 900 900 900 900 900
Sateftite receive antenna gain in the direction of the feeder link station dB s 388 ns 85 33 8 388 ns s s s
Automatic gain contrel setting 15 15 15 15 15 13 13 [H 5 15 15
{Polarization (angle a3 defined in Annex 2 of APS3I0A in case of linear polarization) Linear Linear Linear Linesr Linear Linear Linear Linear Linesr Linear Linear
€11 due te fr re-use (polarization discrimination) dB
(C/1 due to other GSO BSS networks a8
(C/1 from other assignments in the Plan a8 30 30 30 30 k) 30 30 30 30 30 »
C/1 from other GSO FSS systems [1] 100 100 100 100 100 100 100 160 100 100 100
(DA are strongly ged to use the spreadsheet provided with this Table in order to calculate

Footnote 1: For US-GSO DS, rain cffeets are not refevant,

Fooinote 2: Sce the antenna gain pattcrn mask in attachment | to document 4.9-117165 Corr.1
Footnote 3: Sce “test results template” in Figute 4 of ITU Document 4-9-11/172-E, 25 Junc 1998,

1.



Annax 1: BSS system characteristics

Spein Spain sin _ 1 Sprin 1 Spein |
BSS characteristics —{ Units HSA MOD HSA MOD HSA MOD HSA MOD HSA MOD
Characteristics
Frequency GHz 122 [T 122 122 12.2
Avaitabitity ebjective % 99.9 99 9.9 99 9.9
Receiver neise Bandwidth Mile 3 33 »n » »
IModulation type QPSK qQrsK QrSK QPSK QPsK
Polarization (angle as defined in Annex 2 of APS30 in ease of linear polarization) Linesr Linesr Linear Linesr Linear
[C/1 due to £ re-use (polar discrimination) L]
due to other GSO BSS networks 4B 3 » 30 30 30
C/1 due te GSO F5S netwerks a8 100.0 100.0 100.0 100.0 100.0
Clear shy feeder Hnk C/N+ 48 4M UM UM 4.4 p7k)
C/N4 required st operating threshold L 6.1 (8] 61 61 6.1
(Clear sky C/N+1 margin above operating threshold (1) dB 43 39 36 37 k&)
Totsl Clear sy C/N+1 margin abeve operating threshold (1) dB
(C/N+ 1 total link for 99.7% of the time dB
CTN+H above ing threshold for 99.7% of the time 48
B T 0 30 l 30 30 30
&Lvp. in the direction of the earth station | dBW 554 $3.3 81.4 416 44.1
S— e
om 60 90 120 180 240
(On-axis antenna gain ot receiver input Bi
On-axis antenna gain at sntenna sutput dBi 36.0 »o 41.0 4“8 48.0
Off-axis antenna gain characteristies boO1213 BO1213 801213 BO1213 poOI1213
Clear shy receive system neise temperature at receiver input K
(Clear shy receive system noise temperature st antenna output K 123 101 201 01 0
Totat pointing loss dB 0. oS [Y] 08 08
Latitode . 40.42 4042 40.42 40.42 40.42
JLoagitude . -3.7 3.7 -3.7 -3.7 -3.7
Altitude km 0,688 0658 0.658 0658 0658
H H H H H
.
aracteristics — e, —— — T ——
attenuation for 99.7% of the time dB 1.19 1.29 129 129 1.29
Nolse increase due te rain for 99.7 % of the time a8
of time dB
Gile [RE] 177 [EX] 7.7 15
Maximum uplink power conirol NA NA NA NA NA
[Minicanum feeder link earth station eirp aBW 1] 1] 84 E1} 84
[Latitwde . 4041 4042 40.42 40.42 4042
Longitude . =37 -37 -7 -37 -3.7
[Altitude km 0.655 0.658 0.658 0.655 0.655
Rain climatic zone H H H H H
Elevation angle ®
Rein sttenuation for 99.97% of the time dB 618 628 6.25 6.28 628
1]
Satelite receive noise temperature K 500 500 500 ~ 500 500 ]
Satellite receive antenna gain in the direction of the feeder lnk station dB RLE ] s s »s s
JAutomatie gain control seiting 18 15 15 15 18
Polarization (angle us defined in Annex 2 of APS30A in case of linear polarization) Linear Linesr Linear Linear Linear
(C/1 due to frequency re-use (polarization discrimi ) 4B
C/1 due te other GSO BSS networks 4aB
C/1 from other assignments in the Plan dB 30 30 . » 30 30
C/l fram other GSO FSS systems dB 100 100 100 100 100
(1) Admini are strongly d 1o use the heet frrovided with this Table in order to eateulate
Footnote 1: For US-GSO DS, rain effects arc not refovant.
Footnote 2: Sce the antenna gain pattern mask in attachment 1 to document 4-9-11/165 Corr.1
Fooinote 3: Sce “test results template™ in Figure 4 of ITU Document 4-9-11/172-E, 23 Junc 1998,
-32.
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