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4A/206-E RECEIVED

DEC - 91998

PRELIMINARY DRAFT MODIFICATION TO RECOMMENDATION ITU-R S.524

EARTH STATION OFF-AXIS e.i.r.p. DENSITY LEVELS~

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 8.524-5 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.

For 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.

A'new 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 eMf. Kono) 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 levelliffii.t5 in the range of 19 -2510g <p 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.
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One contribution from the UK proposed a lower e.i.r.p. density level of 13-25 log ill ' 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 lIN ratios of more than 6% interference from the uplink of a GSa 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 level:H:mit.

The contribution from Japan proposed an e.i.r.p. density level of 45-25 log <p under rain fade
conditions, i.e. with uplink power control in operation. Under clear sky conditions this eirp density
level could meet a level of32-25 log (p. There were questions on the G/T of the satellite and the level of
~TIT 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 (P may be possible in the band 27.5-30 GHz for the next generation system.
Some tlexibility 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.

After SOllle diseussioR there ''t'as RO eORSeRStiS OR a fiRal off ~ds e.i.r.p. deRsity le:."el however Ithe
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
contributions to the next meeting in order finalize the 30/20 GHz portions of this Recommendation.
Given below is 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 level:H:mits. One factor that might have an impact on the definition of maximum off-axis e.i.r.p.
density of GSa 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 ditferent 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 GSa 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.i.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 leveltiHHts 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 [rsm JapaR that the off-axis e.i.r.p. density ~recommendation 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 undeliaken 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 ofFM-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
effofthe satellite news gathering (SNG) applications as a new note in the recommends~,of
Recommendation ITU-R S.524-5. Further studies are required to determine the maximum permissible
levels for this application.

2.8 Satellite GfT

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 OfT values that may form a basis for the proposal
maximum permissible values of off-axis eirp density.

2.9 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 OHz 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.

_List a{ f)8Ftieif)8Rts eaRtFiln:ltiRg ta tile DF8ftiRg 9f al:ltf)yt te~t {FaIR DC 4i..le

Mr. Kono (# 164): 14 GHz Liaison and J:>lote for Res. 524

Mr. N. Takizawa (#159)

Mr. A. Ashman(#45): TT&C and 14 GHz

Mr. Greso (#205): De')'.of off aJlis @.l.r.p. density levels depending on appl. and band

Mr. ~hewan (#200): p',.,q= strl usage and addl. fastor depending on @h:w.angle

Mr. Phan (#77): -i=/ 3deg. applisabilit), of Res. 524 reasons 't'I'h)' shang@s required/TV

Mr. f. Boi)(ad@ra (#222): nOH restristiYe appl. ofth@ Res to all azifBu~s and elev. aHgles

Mr. R. Barnett ( )

Mr. Kubis()

Mr. Klaeyle ( )

Ms. Garsia ( )

Mr. B. Mitani (#)10): fOOtHOt@ on CDMA usage, add foomote based OH Res. 728.
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ATTACHMENT 1 TO DOC. 4A/TEMPI73(REV.l)

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

MAXIMUM PERMISSIBLE LEVELS OF OFF-AXIS e.i.r.p. DENSITY
IN ANY DIRECTION '''ITIIIN ~o OF TilE CSO FROM GSO EARTH STATIONS

IN THE FIXED-SATELLITE SERVICE
TRANSMITTING IN THE 6, 14 AND -14-30 GHz

FREQUENCY BANDS*

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

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

The lTU 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;

c) 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;

1) 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;

j) that Annex 1 describes the basis on which the limits in this Recommendation were derived,

recommends

1 that Gsa networks in the FSS operating in the 6GHz frequency band be designed in such a
manner that at any angle, <p, which is 2.5 0 or more off the main lobe axis of an earth station antenna, the
e.i.r.p. density in any direction within 30 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 ofl-axis Maximum e.i.r.p. per 4 kHz

2.5° :-::; (p < 48° (35 - 25 log <p) dB(W/4 kHz)

48° :-::; (p :-::; 180° -7 dB(W/4 kHz);

1.2 for emissions in voice-activated telephony SCPC/FM systems:

Angle qfl-axis

2.5° :-::; <p < 48°

48° :-::; (p:-::; 180°

Maximum e.i.r.p. per 40 kHz

(42 - 25 log <p) dB(W/40 kHz)

odB(W/40 kHz);

1.3 for emissions in voice-activated telephony SCPC/PSK systems:

Angle qfl-axis Maximum e.i.r.p. per 40 kHz

2.5° :-::; <p < 48° (45 - 25 log <p) dB(W/40 kHz)

48° :-::; <p :-::; 180° 3 dB(W/40 kHz);

~1.4 for new antennas of atl GSa 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 cdr-axis Maximum e.i.r.p. per 4 kHz

2.5° :-::; cp :-::; 7° (32 - 25 log <p) dB(W/4 kHz)

7° < cp :-::; 9.2° 11 dB(W/4 kHz)

9.2° < <p:-::; 48° (35 - 25 log <p) dB(W/4 kHz)

48° < cp :-::; 180° -7 dB(W/4 kHz);

~~ that earth stations operating in GSa 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, <p, 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 GSa
should not exceed the following values:

Angle ofraxis Maximum e. i.r.p. per 40 kHz

2.5° :-::; cp :-::; 7° (39 - 25 log <p) dB(W/40 kHz)

7° < cp:-::; 9.2° 18 dB(W/40 kHz)

9.2° < cp :-::; 48° (42 - 25 log <p) dB(W/40 kHz)

48° < cp :-::; 180° odB(W/40 kHz);

3 that earth stations operating in networks in the GSa 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 GSa]
should not exceed the following values:

Angle otT-axis

2[2.5]° < cp < r

48° < cp < 180°

Maximum e.i.r.p. per 40 kHz

([ 19]- 25 log cp) dBCW/40 kHz)

[19-211 dBCW/40 kHz)

([ 19+3] - 25 log cp) dBCW/40 kHz)

[-1Ol[19-391dBCW/40 kHz);

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

NOTE] - 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 operationofvoice telephony in a 4 kHz baseband.

NOTE 3 - The values contained in § 1.1 above have been derived mainly from an analysis ofFM
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
he 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.i.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 § lA2- 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 § U2- 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 §";2. may be exceeded for the duration of that period. In rain climates Nand P in the case
when up-link power control is not used, the limits given in § ~~ 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 I provides further guidance on this subject.

NOTE 9 - Administrations operating GSa 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 reduce 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 § J2.
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

2.5° ~ cp ~ 7°

7° «p~ 9.2°

9.2° < <p ~ 48°

48° < <p ~ 180°

Maximum e.i.r.p.

(53 - 25 log <p) dBW

32dBW

(56 - 25 log <p) dBW

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 otI-axis total e.i.r.p. of the emitted FM-TV carrier should not exceed the following values:

Angle otT-axis

2.5° ~ cp ~ 7°

7° < <p ~ 9.2°

9.2° < <p ~ 48°

48° < <p ~ 180°

Maximum e. i. r.p.

(53 - 25 log <p) dBW

32dBW

(56 - 25 log <p) dBW

14dBW

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 [§11 and [&21,
§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 GHz1 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 S.732.

NOTE 16 - The otT-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 GSa 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 GSa 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(E) (dB), where E= elevation angle]

Further study on the definition of the function feE ) 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. [Xl and [YD require further studies by ITU-R.

Annex 1 is unchanged.
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OffICE ,.THE sa:RE'TAR\'

PRELIMINARY DRAFT NEW RECOMMENDAnON [4-9S/AI]

MAXIMUM ALLOWABLE VALVES 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 ITV-R 237/4 and 206/9)

The lTV 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, asa 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 ofeither 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 ofother 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 l ;

I The impact of simultaneous constellations on these pfd values hasn't been taken into account and
needs further studies.
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Frequency band Limit in dB(W1m2) for angle ofarrival (8)
above the horizontal plane*

0° - 5° 5° - 25° 25° - 90°

10.7 - 11.7 GHz -150 -150 + 0.5 (0-5) -140

11.7- 12.5 GHz (Rl) -148 -148 + 0.5 (0-5) -138
12.5- 12.75 GHz
CRI countries listed in Nos. 85.494
and S5.496)

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 ofcandidate power
flux-density limits that would result in interference below pennissible 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 ofarrival. 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 I 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-IB) 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 530

Number ofplanes 20

Number of satellite per plane 4

Orbital period 115 min

Phase-shift between the first satellites of 67.50

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 4-98 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 II GHz band.
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TABLE 2

Characteristics ofFS receivers

Maximum antenna gain (dBi) 49

Noise figure (dB) 5

Connecting losses (dB) 3

Noise floor dB(W/MHz) -140

3 Use of a simulation for the assessing interference OD 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 ofall 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 ofthe satellite antenna.

Atmospheric attenuation has been taken into account in the simulation, as modelled in Document
4-9-11/50 (also Document4-9SffEMP/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/m2/4 kHz) power flux-density mask2 to each NGSO satellite.

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

Asjustified 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 -ISO dB(W/m2/4 kHz) for 0° So < 5°
-ISO +0.5(0-5) dB(W/m2/4 kHz) for 5° So < 25°
-140 dB(W/m2/4 kHz) for 25° So < 90°
where 0 is the angle ofarrival above the horizontal plane.

P:\ENG\ITU-R\SG-R\SG04\WP4-9S\DT\013E.WW1
(15445)

02.10.98 02.10.98
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• 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.

FS Io"ll,crm erilc,ia

I I I

~
_J I
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i ----- ,
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Interference levels at the FS receiver input (dB(W/MHz))

FIGURE 1

Cumulative distribution of interference power at the FS receiver located 40° latitude as a
function of the pointing azimuth of the FS receiver antenna

Pointing elevation of the FS receiver antenna: 0°

-125 -130 -135 -140 -145 -150 -155 -160 -165 -170

Interference levels at the FS receiver input (dB(WIMHz))

FIGURE 2

Cumulative distribution of interference power at the FS receiver located 40° latitude as a
function of the pointing azimuth of the FS receiver antenna

Pointing elevation of the FS receiver antenna: 0.2°
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-130 -135 -140 -145 -150 -155 -160 -165 -170

Interference levels at the FS receiver input (dB(WIMHz»

FIGURE 3

Cumulative distribution of interference power at the FS receiver located 600 latitude
Pointing elevation of the FS receiver antenna: 0.20

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 IB, 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.

P:\ENG\ITU-R\SG-R\SG04\WP4-9S\D1I073E. WW7 ".., ,n 00



RECEIVED

DEC - 91998

Document 4A/TEMP172

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 reql;lired 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 lTV 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 ­
7075 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 RECOMMENDAnON

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 (S 1.189) 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 0.90 of orbit change per year, and the inclination will never exceed the
natural limit of 15 0

;

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 GSa system;

h) that the number of FSS space stations utilizing slightly-inclined orbits is small;

j) that implementation of sharing between NGSO and GSa systems necessitates the use of
mitigation techniques which include GSO arc avoidance;

k) that the epfd experienced in the main lobe ofGSO earth station antennas is not a function of
the inclination angle of the geostationary-satellite orbit;

1) 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 XO 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-south
station-keeping during part of its in-orbit life but maintaining a inclination not exceeding XO should be



afforded equal protection from GSa earth station off-axis e.i.r.p. interference as non-inclined GSa
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 GSa
systems using inclinations greater than xo.
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December 30. 1997

Ms. Resma~'y~;! ,
Federal Communications Commission
Chief,rntematio,..,aurnu
2000 M street. N.W., S-uite 800
Washington, D.C. 20554

UN1TI!D STATES DEP/dltTMENT OF COMMERCE
NatIonal Telecommumc.tions and
Infonnetlon AdminiR'atlon
WahIngrgn. D.C. 20230

RECEIVED

DEC - 91998
1'EDelW. CCMlIDlIONS COlIMISl!lON

OFRCE fW 1NI! &B:IlE'IMY

Dear Ms. Keeney:

I am writing to you In regards to the Petition for Rulemaking requested by OIRECTV
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 broacJca8ting-sateilite 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,

~ow
Associate Administrator
Office of Spectrum Management

Enclo8Ure

cc: R. Dyson, OASD
C. Raiford, OASD
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
eooo DEFENSE PENTAGON

WASHINGTON, DC: 20301-eooo

Deeember 30. 1997

.. .
Hr .1ti.c:Aarc;l Parlow
AssOeiat:.·Mmin!straeor
National 'Telecommunications and

Information Administration, OSM
U.S. Department of Commerce
Washington, DC 20230

Dear }/Jr. Parl.ow:

RECEIVED

DEC - 91998

We havQ reviewed the Petition for Reconsideration o~ OirecTV
Enterprises, Inc. The band3 listed are critical to current
Department of Defense (000) operations. The established
international t%.nsition date (Footnote 55.517 to the ITO Table
o~ Frequency Allocations that authorizes use of the band 17.3 ­
17.8 GHz for the broadcastinq satellite serv1ce (SSS) 10 Region 2
effective April 1, 2007) must be maintained to pro~ect the U.S.
government's considerable investment in existin~ services in this
band. Hence, we cannot agre. with any changes.

As we approach April 1, 2007, the Department is willin9 to
work with NTIA and the FCC to assure that the transition and
associated r8gul.atory provisions provide for an effective and
compatible operating e~Yironment. In our view, this is necessary
to ensure a balanced considera~ion of national security and
private sector interests.

Your immediate support concerning this request will be
greatly appreciated.

-nJ~~cbardM~fP
Director, Communications

o
TOTAL P.OO2



INTERNATIONAL TELECOMMUNICATION UNION

RADIOCOMMUNICATION
STUDY GROUPS
JOINT TASK GROUP 4-9-11
TOULOUSE, 2-10 JULY 1998

JTG 4-9-11 Sub-Group Z

Revision 1 to
Docameat 4-9-11ffEMP/Z8-E
9 July 1998 .
OrigfDal: EDgIisIa 081y

RECEIVED

DEC - 91998

REPORT ON SHARING BETWEEN NON-GSOIFSS AND GSOIBSS

Scope ofSub-Group Z studies

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

"To conduct studies and produce draft CPM text, pursuant to the relevant portions ofResolutioDS
538 and 721 and the BR Administrative Circular CA/48, relating to the sharing between non­
GSOIFSS and GSOIBSS systems/associated feeder links".

During the second meeting ofthe 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, Jap~ Portugal, Spain, Switzerland,
Sweden, Russia, Luxembourg, Brazil, United Arab Emirates, Lebanon, USA, Intelsat and the
assistance of the BR.
For the sake ofefficiency, 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
tenns 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 ofAnnex 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 ofinterference
which exist into GSOIBSS links. The Drafting group has been chaired by Dr. J. Seseiia (Spain) and
has been assisted by representatives ofFrance, Canada, Iran, USA, EBU, Intelsat.

Working Group 2A

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

r.~\MY DOCUMENTS\4-9-1 t \D1\028Rt E.DOC
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A liaison statement has also been prepared to response to the corresponding one from
10-11SISRG-2. It is understood that 10-11S may wish to continue related studies on the
characterisation ofGSOIBSS links as well as detailed analysis on link budgets for GSOIBSS
systems. Comments on improved link budgets spread sheet are also provided to IO-IIS for their
further study. Also, requests for further information on three dimentional radiation patterns of
receiving earth stations is made. This liaison statement also includes the report ofactivities ofJTG
Sub-Group 2, including a preliminary approach for assessing interference into Appendix S30
~gnmep.~within the current regulatory framework, which is one ofsev~a~ay~ches.

The report from WG 2A describes document 4-9-111172 from Canada. nlf~umentpresents
measurements that identify asymmetries in the three-dimensional patterns ofsome 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 ofvalidation software for the BR or in
performing simulations).

Drafting Group 2B

Annex I describes the work carried out by the Drafting Group 2B, which has progressed
significantly on the assessment ofinterference from several sources into the GSOIBSS 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 ofinput documents has been studied by Subgroup 2 ~d its Working and Drafting
Groups. The documents allocated to Subgroup 2 were:

* GSOIBSS Sharing: 90 (USA), 93(USA), 102(USA), 115(1), 136(F), 142(F), 145(F), 147(USA),
174(F), 179(USA), 199(E), 205(INT) and Info/8(CAN).

* GSOIBSS characteristics: 68(AUS), 7l(INT), 91(USA), 115(1), 139(CAN), 165(10-11SISR-2),
166(S), 172(CAN), 198(E) and 209(BR).

In addition to the above list ofdocuments, 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 GSOIBSS and
non-GSOIFSS (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-GSOIFSS gateways and
ubiquitous GSOIBSS receive earth stations in the same frequ~anddepending on the gateway
10cati0!18 relative to BSS earth station locations. The analysis points out the difficulties for
large numbers ofnon-GSOIFSS user terminals to share the same frequency band with ubiquitous
GSOIBSS 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 GSOIBSS earth
stations, including taking into account the statistical nature of the interference.

C:\MY DOCUMENTS\4-9-11 \DT\028RIE.DOC
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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-GSOIFSS systems will never result in unacceptable loss ofsignal quality for a
GSOIBSS earth station receiver. It also briefly describes the characteristics ofheavily 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 ofrain induced received temperature increase on these
results.

Doc. 102: This document investigates the change in BSS system availability due to the
introduction ofnoise-like interference from NGSO FSS systems. The analysis is performed by
including a CII tenn 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 tenn epfd limit
will induce more than a 200A» increase in the unavailability over much ofthe continental United
States. When the interference limits derived in document 1798re 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 ofmultiple non-GSOIFSS systems or otherwise to establish limitations on the epfd
values to take account for the case ofmultiple non-GSO systems. It also requests detailed
information on specific parameters ofthe non-GSOIFSS systems to assess the potential interference
into GSOIBSS. Some mentions the need for rules to protect GSO/BSS systems after start of
operation ofthe NGSO FSS system are made.

Doc. 136: This document attempts to identify appropriate power limits that could ensure
coexistence between ~~!\-G~9ffiSS systems and the other services and systems in the band
17.3-17.8 GHz. It~e 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 ofall 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 tenn criteria for the protection ofthe GSOIBSS Plans against non­
GSOIFSS, GSOIFSS, 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 ofAppendix 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 ofGSO/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 GSOIBSS 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.

C:\MY DOCUMENTS\4-9-11\D1\028Rl E.DOC
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Doc. 174: This document presents the results obtained in a measurement campaign to assess
empirically the impact ofa non-GSOIFSS system compliant with the present epfd limits into actual
GSO/BSS receptions (Astra 19.2 E, EUTELSAT 13°E and IDSPASAT 300 W using commercially
available equipment). These tests demonstrated that, for these specific links, the short term epfd
limits do bot 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 ~d 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 ofthe 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 ofthe BSS links considered, provided that these epfd limits represent the aggregate
interference ofall 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., l6-QAM wouldnot 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 ofdegradation leads to 3.4% for 27.5 Mbauds in the uplink and for the downlink a
wider range oflimits 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 operat<?rs, e.pfd mask should be developed rather than
specific cases ofpercentages of time and receiving antennas.

Doc. 205: This document discusses a proposed approach for deriving long term criteria to protect
GSO/BSS against non-GSOIFSS. The rationale used is that the GSO/BSS links should get, at a
minimum, the same long term protection from non-GSOIFSS systems as that they receive from
GSOIFSS 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 830.

C;\MY DOCUMENTS\4-9-11\D1\028R1E_DOC
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List of remaining studies

- Study ofthe preliminary proposed computing interference approach and review ofits validity

- Review ofthe assumptions for a number ofsubsequent modifications to the BSS Plans under the
trigger..:val~.
f'+~

-'(Assump on on the number ofsimultaneous GSOIFSS and GSO/BSS systems creating
interference into a given GSO/BSS system.

- Statistical analysis for each GSOIBSS assignment and its test points, including the list compiled
bySWG2A

- Characterisation ofearth station radiation patterns in a three-dimensional profile.

- Further elaboration ofalternative methodologies to derive protection criteria.

f\ _ Determine additional epfd specification points~acilitating sharing betw~ non-GSOIFSS and
\ GSO/BS~oss range ofantenna sizes an appropriate interpolationmethod~facilitate

/ the use ofthe limits by Administrations.

(

-Further study oftechnology trends in order to review the provisional limits.

- Assess the impact ofalternative methodologies on the availability ofGSO/BSS systems

\\-. Evaluate the i~actOf~:~;interferencecombined with solar transit events.
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ANNEXl

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
.j Appendix S30 Plans, it is necessary to first assess the interference level that could be expected into
1 the assignments ofAppendix 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 ofthe EPM or OEPM
associated to this assignment with the aggregate CII corresponding to the objective ofthe
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 CII)

In principle, most of the assignments in the Plan can be expected to have a positive EPMlOEPM.
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-ofthe
interference situation.

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

• - 108 dB(W/m2/27 MHz) in Regions 1 and 3

• - 107 dB(W/m2/24 MHz) in Region 2.

For a zero dB EPMlOEPM, 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/m2127 MHz) in Regions 1 and 3

• - 107 - 29 =- 136 dB(W/m2/24 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 ofArticle 4 procedure may be assumed, initially, to correspond to six times a
0.25 dB degradation in EPMlOEP~ /

\f$;UV~ 1['
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For a zero dB EPMlOEPM, 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 +6 x 0.25 = - 130.5 dB(W/m'l./27 MHz) in Regions 1 and 3

•. - 136 + 6 x 0.25 = - 134.5 dB(W/m'l./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 ofArticle 7 procedure may be assumed, initially, to correspond to:

• Six times the Annex 4 ofAppendix S30 pennissible 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 G~O FSS in Region 2;

• 1 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 PSS 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 GSa 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 ofAppendix S30
(WRC-97», the permissible epfd varies considerably with the orbital separation between the-­
wanted BSS space station and the interfering GSa FSS or unplanned BSS space station. Figure 1 is
based on the following equations:

Epfd (e) = pfd ANNEX 4 (e) - DR (<p)

Where:

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

• pfd ANNEX 4 (e) is the value ofpfd provided by Annex 4 ofAppendix S30 S30 for the
orbital separation e.

• DR (<p) 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
e from the wanted GSa BSS space station (<p l::l 1.1 e) (<p is the topocentric angle
corresponding to e).
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Figure 1 - epit level required to achieve the same protection as provided by Annex 4
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4 Interference from modifications to another Regional B88 Plan

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

• One time the Annex 1 ofAppendix 830 permissible interference.

Since the Annex I ofAppendix 830 permissible interference is given by a pfd mask identical to that
ofAnnex 4 ofAppendix 830, 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 ofAppendix 830 permissible interference.

Since the Annex I ofAppendix 830 permissible interference is given by a pfd mask similar to that
ofAnnex 4 ofAppendix 830, difficulties similar to those shown in section 3 above also apply in
this case to identify what the applicable epfd level might be.

lt should be noted that this type of interference may not apply in some parts ofRegion 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
accomplished by the radiolocation service limiting their e.i.r.p. towards the GSa.. 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 radio10cation 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 GSa. These radiolocation stations are transmitting e.i.r.p.'s of much
greater than 50 dBW away from the GSa.

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/S 11."

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 ofthe use of this band in Region 2, including the radio10cation
service, further studies were required to determine if sharing was feasible.
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2 Ch:uacteristics of Radiolocation Stations

Numerous types of radiolocation stations operate in the band 17.3-17.7 GHz. These stations include
ship, ground and airborne equipment. Some ofthe stations are for the tracking of objects in space.
Currently, the only requirement on these stations is the requirement to protect the GSa satellite
receIvers.

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
,

Radar Warning-RX Ship nla-'

4 Search-RX Airborne nla

5 Ground Mapping Airborne 80.0

6 Missile Guidance Airborne 44.8

7 Radar Warning-RX Ship nla

8 Tracking Ship 81.0

9 Radar Warning Ground Transportable nla

10 Target Acquisition Airborne 34.0

11 Tracking Ground Transportable 81.0

12 Ranging Ground Transportable 100.0

13 SAR-Imagery Airborne 50.0

14 Space Tracking Ground 115.7

nJa - 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. NGSa 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 Gsa systems (Earth­
to-space) if the radiolocation stations limit their emissions toward the geostationary orbit. However,
the radiolocation station emissions toward a NGSa satellite could be 66 dB higher than toward the
geostationary orbit. There is a risk to NGSa FSS systems.
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SHARING BETWEEN BSS AND NON-GSa FSS (EARTH-TO-SPACE)
IN THE 17.3 - 17.8 GHz FREQUENCY BAND IN REGION 2

1 Introduction

WRC-97 adopted No. MOD S5.516 provisions to designate usage of non-GSa 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-GSa FSS satellite systems. Specifically, Resolution 538
indicates that further studies are needed on sharing between GSa BSS and non-GSa 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-GSa FSS terminals
would not be feasible".

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

2 liN analysis of non-GSO FSS gateway transmissions into BSS earth stations

An interference-to-noise (lIN) analysis from non-GSa FSS gateways into BSS earth stations was
performed using preliminary gateway parameters of a non-GSa 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 lIN value (-18 dB) is derived from Appendix 30 protection ratio
(assuming lIN 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
lIN value is needed.
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TABLE 1

liN analysis of non-GSO FSS gateway transmissions into BSS earth stations

Parameter Units Case 1: Case 2:
Clear Sky Clear Sky With Shielding

I 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 Shielding 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

I I lIN required dB - I8.0 -18.0

12

13 10 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-ml\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/ml\2 -1 10.4 -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/mI\2/Hz) -177.3 -177.3
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Table 1 provides preliminary calculations indicating that the required coordination distance between
a non-GSa 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 it 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-GSa FSS gateways pointing in one direction; however,
the gateways possibly have to track non-GSa 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 km2 and 250 km2

without shielding and with shielding, respectively. The area of a North American residence can
approximately be 10 000 m2 or 0.01 km2 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-GSa FSS operators with 180 gateway
sites in the United States (30 gateways per operator) housing small non-GSa FSS antennas with
large side lobes practically spanning the whole sky. Potentially, 180 gateways can aggregately claim
a coordination area of 5 million km2 without shielding and 45 000 km2 with shielding. For
comparison purposes, 5 million km2 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 km2

• It becomes
potentially infeasible for non-GSa FSS gateways to share a frequency band with BSS earth stations.

Table 2 provides a similar analysis from non-GSa 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, 140000 km without shielding and 14000 km with
shielding. These values indicate that it is impossible for non-GSa FSS user terminals to share with
BSS earth stations.



- 4 ­
4-9-11/90-E

TABLE 2

liN analysis of non-GSO FSS user terminal transmissions into BSS earth stations

Parameter Units Case 1: Case 2:
Clear Sky Clear Sky With

Shielding

I 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
... 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

I I lIN required dB -18.0 -18.0

12

13 10 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-mA 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 A 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-GSa 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-GSa 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-GSa 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-GSa FSS transmit antenna patterns also become available,
studies are needed to determine the coordination area around a non-GSa 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 effectively reduce
gateway e.i.r.p. density towards the horizon by 20 dB have to be confirmed.
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ASSESSMENT OF POTENTIAL INTERFERENCE FROM SKYBRIDGE UPLINKS
INTO SPACE-TO-SPACE LINKS OF THE SPACE RESEARCH SERVICE

IN THE BAND 13.75 - 14.0 GHz

1 Introduction

One ofthe bands proposed for SkyBridge uplinks is the 13.75 - 14.0 GHz band. This band is also
allocated to the~e Research Service for spaC~-1O=§~.li~~. The allocation is used to support
space-to-space links from data relay satellites to low-Earth orhiters.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
I?_'!rJh-station alJ.~lllJ.~_~_have a minimum diameter of 45.melers ill acco~_~c~~ithBltS5.sQ2.

Table 1: Characteristics ofthe SkyBridge System in the Band 13.75 - 14.0 GHz

Number of Satellites 64 (2 Sub-Constellations with 32 each)

Number of Sub-Constellation Planes 8

Number of Satellites per Plane 4

Inclination Angle of Each Satellite 55 degrees

Orbital Altitude of Each Satel1ite 1457 km

Plane Spacing at the Equator 45 degrees

Relative Phasing between Satellites in Adjacent 33.75 degrees
Planes

Relative Ascending Node Spacing between the -10 degrees
Two Sub-Constellations

Earth Station Transmit Power 8.2dBW
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Maximum EIRP Density 56.4 dBW/6 MHz

Earth Station Reference Antenna Pattern Appendix 28

Minimum Operational Elevation Angle 10 degrees

3 Characteristics of Space Research Service Space-to-Space 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 300km

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. 1071, respectively.

Table 3: Space Shuttle Antenna Gain Pattern

Off-Axis Gain (dB) Off-Axis Angle, 8 (degrees)

G(8) = 38.5 - 3.35 * 8 2 8 <= 2.25

G(8) = 28.84 - 20.72 * loglO (8) 2.25 < 8 <= 48.0

G(8) = -6.0 8> 48.0

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 (dBi) -6.0

Interfering Signal Power Received (dBW/6 MHz) -114.4

4.2 Dynamic Analysis

Th~ second step of the an I sis is to determine the e ence tbresboJ.cL
;yi I be excee e . This analysi~ that there would be 30 SkyBqA&c_EartlLstations 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 ofeach 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.~erhaps
~<lcs..e-Since it is also~sumedJh.at each of the SkyBridge Earth statio~ transmitting to every
on~ of the SkyBridge satellites that are..:isible to it.

The statistics for the interference power spectral density at the input to the receiver of the Space Shuttle
from the uplink emissions ofthe 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 gengj!tor-..Was...~!"~mented.iQQ.1 minute_(6 sec()!ld)
intervals. At each interval, the locati~ace Shuttle and each of the64 SkyBridge satellites
was determined. For each SkyBridge Earth station, it was determined which ofthe 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 Emih 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.
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Figure 1: Interference from SkyBridge Transmissions into Space Shuttle Receiver
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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.I071 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 transmitto 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. )nese results appear to b ·ble..with~sriteriagiven in

..Recommendation frU'"R-SA.IOll.-~ .

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

C:\TEMP\7918LDOC
(71180)

25.06.98 26.10.98



- 7 ­
4-9-11/130-E

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 of71 dBW/6 MHz. This level of interference is not compatible with the criteria given in
Recommendation ITU-R SA.W7!. Thus. it appears that-a a e, more stnng ., on the ej.r.p.
emissions fro~earthstation-operalirigin the fixed-satellite service with a NGSO FSS satellite will
:n~6Pe(fi~en~eJ3.772 -:J3.778 GHz. /Since the SkyBridge system, with
its current parameters, appears to be compatible with the interference criteria for the space research
service in this band, it is expected that any modified ej.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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PRELIMINARY DRAFT NEW RECOMMENDATION
PROTECTION OF THE BROADCASTING-SATELLItE SERVICE IN THE 12 GHz BAND

AND ASSOCIATED FEEDER LINKS IN THE 17 GHz BAND FROM
INTERFERENCE CAUSED BY NGSO FSS SYSTEMS

(Questions 85-1/11 and 223/11)

The lTU 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;

c) 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 ofthe 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;

f) that the band 17.8 - 18.1 GHz in Region 2 is also allocated to the feeder links ofthe 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-ta-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 ofResolution 538 (WRC-97);

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

j) that No. S22.2 ofthe 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;
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k) that WRC-97 adopted provisional epfd limits to quantify the level ofunacceptable NGSO
interference and requested lTU-R to review these limits in order to ensure appropriate protection of
the Plans and their future modifications;

1) 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 ofNGSO-FSS systems and GSO-BSS and associated
feeder link networks requires that the conditions under which the sharing would be feasible should
be identified as soon as possible; .. '\

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

consideringfUrther

a) that the BSS and associated feeder-link system designer should be able to control the
overall perfonnance ofa network and to provide a quality of service that meets its CIN 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 ofNGSO FSS systems in accordance with the
provisions of Article S22, it is necessary to establish sharing criteria that are applicable to individual
NSGO FSS systems;

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

. I,~J

e) that in interference situations involving NGSO systems, BSS and associatedf~
networks are potentially exposed to high levels of interference for short periods oftime wmch could
affect the performance or availability of these networks;

1) 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;

g) that in interference situations involving NGSO systems, BSS networks and associated
feeder links are potentially exposed to low levels of interference for long periods oftime which
could degrade the performance or availability of those networks;

h) that the performance and availability ofan 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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j) 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 ofa 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 ofappropriate epfd and apfd limits
that would provide suitable protection of the GSO BSS and associated feeder links;

recommends

1 that for a GSOIBSS 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 ofall NGSO-FSS satellite networks operating in the same frequency band, should:

1.1 be responsible for at most 10% ofthe time allowance(s) for unavailability of the given elN
value(s) as specified in the performance objectives ofthe 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;

2.2 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 ofNGSO FSS systems that are
anticipated to share the same frequency bands;

2.3 that these limits are specified by ....__• continuous curves ofcumulative 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
ofNGSO 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 ofepfd and apfd limits applicable to the NGSO
FSS'.

, NOTE - Other techniques to calculate the impact ofNGSO 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. 1O-IISi'rEMP/41)

This Annex consists ofTable+-ofBocliiiient-1O-11151, -20 lulYJ9~

The Table in the Annex will be further revised by 1O-IIS/SRG-2,t'Y the meetinr;sof
JTG4-9-11 and~JWP 10011S.

(
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1 Description of the IIF8pasetl methodology

1.1 Background

The GSO carrier operation is defined by a set ofperformance requirements @.s!ven CIN _~r !lES: f<?-~~

a ~~_y~p_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 elN 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 I).

ImpactoC
Time Varying
Interference

..

•

Performance
Requiremen

~~

LI-------~.--·---:-:·····,...............' .......

....... ' ...... .

I V i)
\ "~. f

CIN

r' -~
FIGURE I

CIN performances

1.2 The methodology

Knowing the rain fade degradation statistics and, the apfd and epfd statistics -provisional limits
contained in 822 or the actual ones generated by a specific NGSO-F88 network-, the proposed
methodology aims at assessing their combined impact on the elN 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 :

• internal interference to the considered geostationary network (thermal,...);
• external interference from other geostationary networks and/or other systems ;
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• attenuation due to rain on the up link and down link and the consequential temperature
variations ;

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

As described in Figure 2, the elN performances is computed two times:
• 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)

1loH::=:::::J:::::::=:....--I-l A(dB
-0 ~

rain attenuation cdf+ other time varying

CII from other GSOs, FS etc...
internal noise..•

Static (internal + external) interference

epfd (dBW/mJ/4kHz)

NGSO interference

FIGURE 2

%

%

CIN

CIN performance
Without NGSO

CIN performance
WithNGSO

. ,,---

CfN

Computation of CIN performances

2 Mathematical description ofthe~methodology

2.1 Notations and assumptions

• Upper case notations refer to variables expressed in dB, while lower case notations refers to
« linear» variables. Example Given: c (W) vs C (dBW) ;
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• GSO network

=> b (kHz) , is the noise bandwidth of the wanted carrier;

=> The characteristics ofthe 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 cumulative 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 Act, and its cumulative
density function can be computed ;

=> The on-axis antenna gain ofthe Gr 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, c (W) or C (dBW) = lO.logio(<;) can be computed: C =F(A"N

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

=> The characteristics of the desired GSO network are known such that the link transmission
gain, Y or r = lO.loglO(Y) between the output of the geostationary space station receive
antenna and the output of the wanted receive earth station can be computed: r =H(A",AJ

• Interferences

=> Pu(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) = Pu(X).dX, with Pu(X) =

dPu(X)/dX;

=> Pd(X) = P(Act ~ X) , is the cumulative density function of the downlink rain attenuation,
and the corresponding probability function is P(X ~ Ad < X + dX) = Pd(X).dX, with
Pd(X) = dPd(X)/dX;

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

• NGSO-FSS

=> The NGSO-FSS system is such that the interference power at the geostationary satellite
space station receive antenna output, Iu (dBW), or the corresponding aggregate power
flux-density A.P.F.D. (dBW/m2/4kHz), can be considered as being constant;

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

• 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 ofthe 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 :

• Determine the rain attenuation which is exceeded for 0.01% ofan average year on the up
ink, A,.,o.OI (dB): peA,. > A,.,0.01) =0.01%;

• Determine the rain attenuation which is exceeded for 0.01% of an average year on the
down link, A.i.0.01 (dB) : P(A.! > A.i.O.ol) = 0.01%;

Note: the algorithms for the CRANE model have been included in the software developped.
,.

"\

Step 2: From Recommendation ITU-R P.618-5 ,determine the cumulative density function (c.d.f.)
of the uplink rain fade and ofthe downlink rain fade : G.~)

1011.628 (. 0.546 + ~0.298 + 0.172log(O.l2 • A d .OJ , X) )

PA. (X) = P(Au ~ X) = 1- 100

1011.628 ( . 0.546 + J0.298 + 0.172log(0.12 . AclO.OI'X»)

= 1---------------
100

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

1I.628(-0.546+ 0.298+0.172 log( 0.12 A..O.OI »
dPA (X) 1..000008 10 x

pu(X) =p(X ~ Au ~ X +dX) = dx = 100 x O.l2A
X 0298 + O.l721og( u,O.OI ). X

and

11.628(-0.546+ 0.298+0.172 log( 0.12 ,(".0.01 »
tiP,. (X) 1..000008 10 x

Pd (X) =p(X ~ Ad ~ X +dX) = dX" = x --;:=======:======
100 O.l2A

X 0298 + O.l721og( d,O.OI )
X

Step -I: Determine the c.d.f., PI' of the wanted CIN (i.e. without the interference levels generated 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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Therefore :

thus

where:

• A",I' is such that : F(A",I'O) - G(A",I'O) =X (i.e. CIN ;;: 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) ;

• Acs.1(U)' is such that: F(U, Acs.1) - G(U, Acs.1) = X (i.e. CIN = X because of rain fade only on the
uplink path and on the downlink path, and no interference due to the Sun).

Step 5 : Detennine 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(AIl,A,,) =1O.loglo[lO(I.,+H(A.,A,,»/IO + 1O(ep/"+K1-A"l/lo]

where:

• K 1 = I0.1oglO(b/4) + Gr + 1O.1oglo(l,}1[4.1t]), is a constant in dBm2
;

• A=elf, is the wavelength (m).

Step 6 : Determine the c.d.f. P2 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 ofthe uplink
and the downlink rain attenuation as:

Therefore:

Pz(~-5.x) =1-Pz(~>x)
N+I N+I

thus

(
C) A..I {A".,(Ul [N..,(U,Vl . } L

P2 N -5. X =1- fPIl(U), f pAV)· lp.(N)·~pJiepfd(u,V,N»'dN VrU
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where :

• N
s
,. (U,V) = 10 .10g

lo
{1O(F(u,Y)-X)1I0 _10G

(u,Yl/IO] +V , 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.

• epfd(U,V,N) = 10.log.
o
[lO(F(U,I')-Xl /IO _10G(U,YjIlO _lO(N-Yl /IO _lO(l·+H(U,l'll/lO] - K. +V , 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:

~(X)=[1- ~(X)]-[I- ~(X)] =~(¥)- ~(X)

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

( ) ~(X) ~(X)-~(X) 1 ~(X)-I+I-~(X) 100'[I_I-~(X)]R.. X =100· =100· = OO·~~--~...L
1-~(X) 1-~(X) 1-~(X) 1-~(X)

3 Flow chart of the pt'8Jt.JAd methodology

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

3.1 General algorithm
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BOX A : Read the input files

• number ofGSO carriers studied

• parameters ofthe GSO carrier

• epfd statistics ofthe NGSO

If input is not in standard
format, return error message

For next GSO )--------tt

,....
'\

BOX B : Generate models

• CIN tables

• Rain fit statistics for up and down links

BOX C : Calculate statistics

• CIN statistics without NGSO

• CIN statistics with NGSO

IBOX D : Calculate relative reduction ofavailability I

BOX E : Save the results in specified file
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Description ofthe 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

read the number of GSO networks

-{.

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

read the name ofeach GSO nefwork

read type oftransponder

.l.

read up link or global requirements

,&.

read up link or global waveform description

read down link requirements

.L

read down link waveform description

read the transmit earth station description

+
read the receive earth station description

+
read the space station description

read the ell'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 generate all the models that will be further used to generate the
CIN 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.

ForeachGSO

Generate Uplink and Downlink fit :

(see Annex 1) .
'"'

Entries:

• Satellite Rx frequency

• Rain Model (ITU/CRANE)

• RainZone

• Polarisation

• Altitude of the earth station

• Latitude

• Elevation

Evaluate Clear Sky conditions ofthe carrier:

• up link clear sky wanted power

• down link clear sky wanted power

Generate empty CIN tables for
the future storage of the cdf

computation
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3.1.3 Box C : calculation of the CIN+I statistics

For each Gsa carrier studied

For each C/N of the statistic table

CASE I: Calculate the percentage oftime
C/N is exceeded :

• without NGSa

• Convolution of :

• uplink rain fade

• downlink rain fade

CASE 2 : Calculate the percentage oftime
, C/N is exceeded :.,

• withNGSa

• Convolution of:

• uplink rain fade

• convolution ofdownlink rain fade
and NGSa interference

~ Case I : Cumulative Density Function oftotal C/N without NGSa

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

• total_CIN(Aup) : Total CIN ofthe carrier with an uplink rain attenuation ofAup and
no downlink attenuation;

• total_CIN(Aup,Adn):

• ClNi:

• Astep:

Total C/N of the carrier with an uplink rain attenuation ofAup and a
downlink rain attenuation ofAdn ;

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

calculation step for the rain attenuation ;
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Aup I
ICalculate totaCCIN(Aup)

I END

dv'Calculate the probability ofhaving a rain fade comprised between
Aup and Aup+Astep I

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

'.
~.

"
IF total_C!N(Aup) < ClNi

1IAUP = Aup + Astep I
~1

I Adn
1

4

P(CIN<ClNi)
Calculate total_CIN(Aup,Adn) I=

P(CIN<ClNi)+Pdn_total*Pup

Calculate the probability ofhaving a rain fade comprised between
Adn and Adn+Astep

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

THEN

Pdn_total=Pdn_total + Pdn

!
total_CIN(Aup, Adn) < ClNi 4 0
-

ELSE Adn = Adn + As.
-
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=> Case 2 : Cumulative Density Function ofrotal CIN with NOSO

For each tested CIN of the CIN statistic table, with the following notations :

• total_CIN(Aup) : Total CIN ofthe carrier with an uplink rain attenuation ofAup and
no downlink attenuation;

• total_CIN(Aup,Adn):

• ClNi:

• Astep:

rota}. CIN ofthe carrier with an uplink rain attenuation ofAup and a
downlink rain attenuation ofAdn ;

CIN for which the associated percentage oftime is being calculated ;

calculation step for the rain attenuation;

The algorithm used is the following:
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Aup
I

1
ICalculate total_C/N(Aup) ~

I END

dvCalculate the probability ofhaving a rain fade comprised between
Aup and Aup+Astep

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

l.~

...
'\

IF total_CIN(Aup) < ClNi

IAUP = Aup + Astep I -
ELSE-

Adn
I r
....

P(CIN<ClNi) Calculate total_CIN(Aup,Adn) I
=

/~P(CIN<ClNi)+Pdn_total*Pup

Calculate the probability ofhaving Calculate the probability

a rain fade comprised between associated with the epfd degrading

Adn and Adn+Astep the total CIN down to ClNi

Pdn (A)= P(Adn<A<Adn+Astep) Pngso
-"-

THEN
--------~,.-

Pdn_total=Pdn_total + Pdn*Pngso

~

total_CIN(Aup, Adn) < ClNi • 0

ELSE .1 Adn = Adn + Astc
I-
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The following algorithm details the calculation ofPngso with the same notations:

For Aup and Adn calculate the resultant
Carrier signal level

C

1
ICalculate CN =total_CN(Aup,Adn) I

1
Calculate the CII that would leoo{o a degradation

ofthe CIN from CN to ClNi

L
Calculate the associated Interfering

noise level :

1= C - CII

1
From the I calculate the

associated epfd

1
Read from the NGSO epfd statistics the associated probability

Pngso

:.\. 1.4 Box D : Calculation of the relative reduction of availability

This part of the software detennines the relative reduction ofavailability due to the introduction of
the non-geostationary system(s), Rv(x) (%) :

R.,(X) =100· 6(X) =lOO.li(X)-~(X)=100. li (X)-1+1-P.(X) =100.[1_1-li(X)]
l-~(X) l-~(X) l-~(X) l-~(X)

Where PI is the probability associated with a level ofCIN without NGSO and P2 with NGSO.
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Annex 1 : BSS system chlraet.rlIb

RtfWARC·77 R.tWARC·"
R.IWRC·" R.IRARC-83 RoIWRC·" RtfWRC-97 R.IWRC·" R.IWRC·" R.IWRC·" RoIWRC·" Rtf WRC.",IIs,...Charatttrhtit. U..ks Rqlon. t &: 3 Realon. t &: 3

indiridu.r com..,.i." R..I... 143 Rttl... l RopOll' 43 ....i... 143 Rttl... ' 43 Rqion '.I 3 R..Ien. 4 3 R..I... ,.3 Rqion' 4 3

ISvtttnl Chlrackrl.tlc.

F.........., Gift '!.OlIO I1.CIOII I1.CIOII .1.350 11.1110 '1.1110 '1.1110 'UIIO '1.100 11.1110 'UIIO
A..n.bllltyobjtttk-t %
ReaIYtr noiM B.ndwidth Mlb. 17.0 17.0 17.' 14.' 17.0 17.' 17.' 17.' 17.' 17.0 17.'
MaduillflenlJpe FM FM FM 'M FM 'M FM 'M FM nt FM
,.rhatltn (1ftIIt n dftintd In Annell 0' ",PS30 in use 0' line.r polariution) CUCR CUCR CUCR cueR CUCR CUCR CUCR CUCR CUCR cueR CUCR
nchtt .. tmpItM)' ........H (pol.riI.ll... dl.criminltion) dB

CII d.... _ GSO BSS 1Itt_. dB 30.0 30.0 13.0 11.0 13.' 13.0 lJ.o 13.0 13.' 13.0 13.0
~ .......050 FSS_..... dB 30.0 30.' 13.0 11.0 13.0 13.' 13.' 13.' 13.' 13.0 13.'
Our.,_IIak ClN+1 dB 25.' 14.0 14.1 15.' 16.7 15.1 IU
CIN+I ....1.... llf .,...dnl th.......d dB 9.0 9.0 9.' 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.'
Our*, CIN+l ....n ..... .,....,Inl Ihmh.ld (I) dB
T...' 0....., CIN+I"'ra!n .b..........Inl ,h...h.ld (I) dB 4.0 U 7.7 7.0 '.0 7.1 1.1
CIN.' tetlllink ror".7% or the time dB .5.3 .6.7 15.1 ...8 15.9 14.8 15.7
CIN+I .....n ...... _ ..lln. Ihmhold I•• 99.7% .lIh••im. dB

ce ........ ch.racteristlcs

=-oJ.r.......... dl.....l... oItho..rth ...llen · ·J5.0 74.0 ·19.0 'l.G 5.0 15l.O 5.0
dBIY .... 5.l.O 54.0 57.0 55.1 5.., 51.4 54.1 5U 5U 5U_.._-

RectiYe .....n. tIIt"'r em 90.0 110.0 60.0 1110.' 60.0 60.0 60.' 60.0 ".0 ,e.G 60.1
OoI-o... _ ..... llf_l.,... dBI 37.1 44,5 35.7 40.1
On-__........ '_'-'" dBI 35.' 35.9 35.9 35.' 35.9 35.' 35.9
otkala _ ..........."_n FI17 An3 Ap30 FI17 An3Ap31 I.?bl. AnJ Ap FIJI An3Ap31 BOlJl3 BOnl3 BOI1I3 BOI1I3 801113 801113 BOnl3
a.r .., ......,.. nei..........tun .tfftflvtr input K '110O.0 700.' 155.0 300.0
CItItt *r reteIft lJIIem nolle teMper.ture •• antenna output K nO.1 no•• nl.1 110.1 nl.1 nO.1 '10.0...,..-..... d8 1.0 1.0 0.5 .., 1.5 .., t.5 0.5 .., 1.5 '.5
L_ · 13.1 45.1 .J'" 31.3 55.3 .34.9 5.............. · 11.0 ".0 10.0 90.0 15.1 141.9 7.'
A_ hOI 1.1 0.1 1.1 0.1 0.1 0.1 .............,.... A 8 C D E F G· 48.7 33.9 36.1 31.4 11.3 47.1 14.t
, ......1deR dI....deriA r.
R.- .....1tIon '.r 99.1% of the .hne dB 1.1 1.1 1.1 1.1 0.3 G.4 ... ... 0.1 1.0 1.1
N.................... 1.. ".7 %.IIh.,I... dl '.3 ... 1.5 1.9 e.7 e.9 I.J t.4 1.5 1.7 1.9
....................ailaWlit" DftUIIta••ftime dl 5.5 5.3 4.9 L9 5.0 ... 7.5 6.5 5.3 '" 5.1 7.3
' ___".d......._ln

'-" GUt 17.7 17.7 17.7 17.7 17.7 17.7 14.7 17.7 17.7 17.7 17.7
M_......... '_._roI J.I 1.7 J.I 10.0 4.1 5.7 U
M...... feeder lin" earth ...t1on tlrp dBW 11.0 11.0 11.0 11.0 14.0 09.0 11.0 14.0 14.0 l7.e 14.'........ · 24.1 43.J .JU 41.0 55.7 ·34.' "'1........... · 11.0 9'" 11.0 111.0 11.5 131.4 10.0
A_ ka. 1.1 '.1 ... ... ... 0.1 o.t
R.etlmodt_ A A C F E F G
_I........ · 41.1 JU 36.1 13.5 14.1 47.1 11.6
............... ,... tt.t7"','th••lmt dl J.I 1.7 J.I 11.4 ... 5.7 U
1Io....._I.....O_.. _ ..., lImt dl

s.__n....t_t... K 1500.0 15lIO.1 1500.1 1500.1 I_I 1110O.0 1110O.0 1000.0 1_0 1110O.0 1110O.1
SattRiIe rttelw lftten.a.tIn In the dirtetion 0' the fuder link sladon dB 35.0 35.0 35.1 35.0 33.4 35.7 35.4 31.1 ".5 11.0 ".1
"""...I...in_ral ...I'" YES YES YES YES YES YES YES
'olarilatlen (-ate II clf:Rned In Annn 2 or APS30A In ule.r linear polarlnlion) CR/CL CRICL CRlCL CRlCL CRlCL CRlCL CRlCL CRlCL CRlCL CR/CL CRlCL
ClIne to rnq.eacr ...... (polarla...... tIIurimiftatlon) dB

CII due t. otho. GSO 8SS n..work. dB 30.0 30.0 30.0 30.0

CII r..... oehtr .tll......... ln the Phn dl 30.• 30.0 30.0 :10.0 30.0 30.0 30.0
C111_ alhtr GSO FSSm..... dB 30.0 3t.O 30.0 30.0 30.0 :10.0 30.0 3t.. 30.0 :10.0 3t.0
(I) "'.....l'IIionI ... 11 1)' CftCOUflled to ute lhe sprctdalM:ct provided with Ihls Table in order 10 calc:ulatc thil mlU'Jln
F_I: FOIUS.(JSOD5 _ .... not ..Ic_. .
F_2: Sectho_aplnpattem ..ukl.oIt",hmcnt I tod.......I4-9·I11I61C"".1
F_3: Sec .........luteln......·ln PI.... 4 of ITO Document 4·9·II1I7l·E. 25 1... 1"1.



Anne, 1 : BSS lyoltm _.11I11es

r I I USA USA USA

&pt_ CharldenAlr. Unl.s RelIVRC·" R.IIVRC·" RelIVRC." R.IIVRC.'7 RelIVRC·'7 RelIVRC·" RelIVRC." RelIVRC·'7 US-CSO 1(.) VS-GSOl(b) VS·GS02(.'
Realon I "3 Rqloft .&3 R·al.. 143 Rellon 1 &: J Realen I" 3 Real.. I "3 R'llen 143 ReaJen I 43

S...Ch....c...Uc.

'''''-y GIf. 12.200 11.200 11.200 ll.1oo ll.1oo ll.1oo 12.200 12.200 11.700 11.700 11.700
A.....WHly objml.. % ''-'2 '9.94 "."Rtttiftr noise Bandwidth MIf, 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 24.0 24•• 24••-.,.,. FM FM FM FM PM FM 'M FM QPSK QPSK QPSK
PII.rilid. (........ defined in Anne. 2 of APSJO In Cllt 0' line.r polariza.ion) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR cueR CUCR
01 ..... frequency ....u.. (pollrizl.lon discrimination) dB
CII ...........CSO USS_rk. dB 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23•• 20.7 23.7 20.7
CII ...... GSO rss_ dB 23.0 23.0 23.0 23.0 23,0 23.0 23.0 23.• ,9.0 ".0 ,,,.
Clnr"y_II"" CIN+I dB 2'" 26.4 2'-5 26.6 2U 26.1 24.7 2U 24.2 2U 2U
CJN+I .....lred .. oper.1ltot ,h..,hold dB ,.0 ,.0 ,.0 '.0 ,.I ,.0 9.D '.I 5.0 7.6 5.1
Clnr"y CIN+I ..........ho...,.,..lnl th,..hold (I) dB 3.6 U 1.1
T.... a.., ..yClH+1 maraJn oboeeopzr..lnl thNlhoid (I) dB 8.2 7.2 7,9 I.' 9.1 ... ... 7.6
CIN+I ....Ihit 'or ".7% of the time dB 15.6 13.7 IU 15.6 16.2 Il,I 6.7 9.9
iON+I ...,... .beYe eM"""'_ threshold 'or ".7% of the lime dB 1.5 .., U...... .'Itterilda

~ · ·33.5 -1.0 5.0 .19.0 110.0 61.1 IU .13.0 1011V ltlIV 10lIV
SItdIItt..lr.•. in .... dlrectl. ef.he urth .,••Ion dBIV 59.0 56.2 51.1 61.3 6U 57.9 55.6 SU 41.0 51.0 41.0
IlJIrtIl_.. d1...........""
ReHiw MftftnilliHlttft' .m 60.0 60.0 118.0 60.0 60.• 60.0 60.0 68.0 45.0 45.0 !IO..
O"ul........" ..... It rtftMr hlp..' dBI 24.0 :M.o .t
()n..:a.ft Inltftftl pin It .....n.....put dBI 35.9 35.' 35.9 35.' 35.9 3U 3U 35.9
Off.nh ,Mennl P'" tharttdtlilfici BOl213 BOl213 BOl213 BOl213 BOlll3 BOl213 BOIlI3 BOl213 App 30, An. S AppJI,An.5 App JD, An. S
CItttr Ill, I'fttIft"""" .... ,flIIptra.ure a. reui"u input K 125.0 125.0 U5.'
at_ ..,. ...... .,.... ....It IemperaluN a. anlenn. ou.pu. K 110.• 110.0 120.0 110.0 120.0 110.0 110.0 UU
'hi................ dB 0.5 0.5 o.s 0.5 U D.5 o.s U o.s o.s U
LII...... · 54.4 .9.0 36.0 41.2 :M.7 23.. s.s 4.t 47.6 47.' 47-'.......... · ·7.3 33.0 36.0 9.5 119.3 91.6 'U 1.5 Ill.3IV 12UIV 12UIV
AlI_ k. 0,1 0,1 0.1 0.1 ..1 0.1 0.1 0.1
Rlin tU.alit lene If J K L M N P Q D D D
_.ule · 23.5 49.3 37.0 J4.2 44.7 Sl.l 71.2 dU 31.5 31.5 31.5
PrHHaliH cltaradtrhtia
RIlII._..... r.. ,9.7" .1.... _ dB 1.4 1.6 I.' 2.7 2.7 4.3 7.2 U 0.1 0,1 U
Nehtlnffftle ne Ie ... ror 99.7 % orlhe lime dB 2.2 2.5 2.7 3.J U i.t 4.7 U U U ....
RI....__ for ..................."_.Itlme 4B 7.4 5.5 U 9.7 .... '-' 5.J U 1.5 I.' 5.4
_llo1leorth_do_zz ...
F_ elf. 17.7 14.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
~op1llIk __roI

7J 6.7 10.0 10.0 10.0 10.0 " IU I."
MInf_ leed",link urth ••I.lon eirp dBIV 14.0 11.0 14.0 14.0 17.' u.o 14.0 14.0 71.0 71.0 71.'
Lllho... · 54.4 .,.0 36.. 41.2 :M.7 23.0 U 4.t 39.7 39.7 39.7
Len........ · .7.3 33.0 32.1 9.5 129.3 ,1.6 111.0 1.5 IOU 105.. 105.0
All...... h. 0.1 0.1 0.1 8.1 ... 8.1 ... G.I
R.... cH....tzMe If J K L M H P Q E E E
EleYatlon attal' · 2U 49.3 31.9 JU 44.7 5l.1 45.9 d4.2 43.1 013.1 013.1
RIbI ........I.1or ".91% .,.he .ime dB 7.9 6.7 IU 14.5 IU 2lA 3s.s 17.0 3.0 3.0 3.'
RlItlIl__ for ...HobHIte ......" ...1time dB
CIIlncltrlltla Of the _He It...... rtttiYer
Satelli.e nttift neilt Itmptralurt K 1000.0 1000,0 1000.0 1000.. 1000.0 1000.0 1000.0 1000.. diU 6IU 6IU
SIttIAte rtttIvt ........ pin In .he dlrtttion ., the fftder link ••aIlOft dB 47.2 36.5 37.4 3U 3U 41.3 29.6 36.5 n.2 31.1 32.2
Aulolllille lain control Rtfl... YES YES YES YES YES YES YES YES
Polirililion (Inal' I' dtIIned In Anno 20' APS30A in Ule of linear pollrllilion) CRlCL CRlCL CRlCL CRlCL CRICL CRICL CRlCL CRICL CRICL CRICL CRlCL
en due.o frtqllmcy ...11 (pelarizltion dllcrlndnlUolI) dB
en due 10 oCheraso ass netwerk. dB 30.0 30.0 30.0
CII lrom ether UIIplMfttllft Ihe Plan dB 30.0 30.0 30.0 JO.O 30.0 JO.O 30.0 30.0
C111rom othe, GSO rss ........ dB 30.0 30,0 30.0 JO.O 30.0 30.0 30.0 JO.O 30.0 30.0 30.1
(I) Admlndiration. a... siiVn.1Yencou,.dtoulethe tpfeld,hcci provided~4n o~cr 10 taleUla.te I
FootftOlC I: For US.QSO 05. mn efl'eds 1m not relC\'lnt l. k.... H i ~ { ~)/Uc 1
Footnote 2: Sec Ihc anlenna.aln pattem muk in atlachmenl 110 doeumenl 4·9-1 1/16$ Corr.1 '
Footnole 3: Sec -Iesl telullllcmplatc-In Fi.ute 4 oflTU Document 4.9·11/172·£, 2$ June 1991.
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Annex 1 : BSS 'yltem chlract.rtlUcl

USA USA USA USA USA USA USA USA I USA I USA USA

S,- CII'''dtrh,l" Units US·CS02(b) US·GS04 US·GSOSlo) U5-GSOSlb) US-GSOSlc) U5-GSOSld) U5-0S0Slo) US·GSOSlll US-GS06 US.GSO Dllo) U5-0S0 DI(1))1

SYiteln a.andmsticsF_
Gllz 12.700 12.700 12.700 12.700 12.7110 12.700 12.700 12.700 12.7110 12.700 12.700

A....-., oIljedl.. % 9"'9 TBS 9,",0 9,",0 TIS 99.70 99.71 99.60 99.10 99.10 99.13__Bllftdwld'h
MH. 24.0 24.0 26.0 26.1 26.0 26.0 :It.O 26.0 24.0 24.0 24.0_......,.. QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK

, .......... (.np II defined in Anno lor APS30 in ra.. 0' Ilne.r polu;ullon) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR
CII .....,_...... (polorla"'" dlt<r1mln.llon) dB
CII ....._CSO OSS not""", dB 23.7 11.5 11.4 14.1 TIS TOS TIS TIS .5.5 20.7 23.1
CIIdw •• GSO FSS .......... dB 99.0 99.0 99.0 99.0 99.0 99.0 99.' 99.0 99.0 99.0 99.0
CIII••y_. Ink CIN.. dB 24.1 23.5 TOS TOS 24.' 24.1 24.1 24.1 24.2 24.2 24.2
CIN+I roqoIrod ............ 'hmhold dB 7.6 TOS U 1.4 ••4 U U •.4 U 5.' 7.6
CInr.y CIN+I .....,n .b..."0..'10' thmllold (I) • dB U 0.0 0.0 ••• ••• 0.' ... 0.' ••• '.1 9.2
Tel•• Ottr Ik, CIN+I maraln above .pt,.tinllhrnhold (l) dB
aN+.......lnk for".7% of lhe lilM dB
CINH ........_ ......,n••hmllold lor 99.7% .ltho"mo dB 7.4 0.0 0.0 0.0 '.0 ..• ••• ..0 ••• 1.2 1.6

II . III"

Loooa** · 10lW 10lW .OIW
_e.Lr...... tho 011_ 01 tho.-...11.. dOW 51.0 47.6 47.5 50.1 54.9 37.4 41.4 37.4 51.5 53.9 56.9
Ihrlll" llleo
1ltceI................ em 90.0 45.0 45.0 45.. 60.. ..... 1IlO.O 140.0 26.• 45.. 45..
~h_....._lnpu. dBI 40.0 TOS 33,1 33.9 36,4 45.9 45.9 41.4 21.7 34.0 34.0
10---...........pl. It IIM_... """" dBI
~.... MtttNIl ..... dtlrldtrisllr. App 30, An. 5 meuttrtd measured ......rod ............ .....urod ..._rod md.ured mu.ureel App 30, An. 5 AppJO,An.5
CIeIr all, recftve .,..... MI_ temperature al ..enl", Inpul K 125.0 125.' 125.0 125.0 125.• n5.. 125.0 I.'" 125.0 125.•
CIeIJ' all, real.. I)'ItftR no'" tttapt.....re II anltn.a outpul K

T........lna'·n dB 0.5 0.5 0.5 0.5 0.5 TBS TBS TOS TBS 0.5 •.5.......... · 47.6 27.9 17.9............ · 12Z,3W .UW '2.5W
A_ km_d1_.....

D N N-..... · 31.5 51.5 51.5
, thlrlderiatk, r

Rala IiWMIMMn for t9.7%.f Ihe lillie dB 0.• TBS TOS TBS TBS TBS TBS TOS TBS 4.5 4.5
N.........duet. rlln'''''.1 % o(tht time dB J.4 TBS TOS TOS TBS .. TBS TIS TBS TBS 4.0 4.0
"""__'or .nll.WIlIY ...........,.1... dB 5.9 TIS TBS TBS TBS TIS TBS TBS TIS 5.5 5.'
, ....1IItk earth ltatlOft dtlntlll'tlUaF_

GIll 17.7 17.1 17.7 17.7 17.1 17.1 17.7 17.7 17.7 17.7 17.7
M..I_......kp.- ...lrol
MI.......,. Unk earth Illtion tlrp dOW 71.0 7606 TOS TIS 71.• 7••0 '1.0 71.0 71.0 78.B 7I.B.......... · 39.7 39.7 39.7
IAo&kuoIo · 105.0 105.0 105.0
A_ k..
R... _ .....

E E EI_on'" · 43.1 43.1 43.'
..... _ ..... ,or 99.97% .,.hlllmi dB 3.0 3•• 3••
__lor

0111... dB
Ol__OIortho_....... nal_

Stlttllite rtteift' noise te-ptrlture K 61606 716.0 590.0 590.0 590.0 590.0 590.0 590.0 61606 61606 61606
Stltllke rtUlve Iftnlliiain In the dlrtdlon .r the: rHdtr nak stillon dB 3U 3z.a 33.1 33.' 33.' 33.' 33.1 33.1 32,2 32.2 32,2
AUlntMlt .11n ronlfOllettlnl
Pol.rIlI..... (Inth IS defined In Anno 1 of APS30A in rllt .r IIntar pol.rilltion) CRICL CRlCL CRlCL CRlCL CRlCL CRlCL CRICL CRlCL CRlCL CRlCL CRlCL
CfI due to 'requtne:, re-ut (pollmltion diHriminllion) dB
cn due 10 othtr GSO BSS networks dB 30.0 30.0 30.0 30.• 30.0 30.0 30.0 30.0 30.0 30.0 30.0
C/I ,..... other .,dlnmenl,ln the Plan dB
C111_ OIhor OSO FSS oyIIonn dB 30.0 30.0 30.0 30.0 30.0 30.0 38.0 30.0 38.0 30.0 30.0
(I> Achtiiniltfa1ioM lie 11..,1)' cncouraaed to uselhe Ipiealfsheet provkied with this T.ble in order to calculate
FOOCItOIt I: For US.QSO OS, ..II efFects are not relevant
Fooo_ 2: s.. ......ICnnO.lin poIICm m.... lnlllll<hm... I'.docuinont 4·9·111163 C.... I
FOOIftOIC 3: Sec -ICiI ""llIlt1lemplalc- In Fi,ure of orlllJ Doculnenl 4-9-111172..E. 2' June 1991.



Annex 1 : ass .yotem dlo_ori.tfcs

USA USA USA USA USA USA USA USA USA USA USA

S,.t"" Chlraderiilk, Units uS·GSa 01(.) US-GSO Ol(b) US-GSO 03(.) US-GSa 03(b U5-GSOo. US-GSO 05(.) US·GSOO5(b) U5-GSOD6(. US·GSO D6(b) US.GSO 07(.) US·GSOD7(b

l5rsttal h....clerisdtt

F.......'y GIl> 11.700 11.700 11.700 11.700 11.700 11.700 11.100 11.700 11.700 11.700 11.700
Ayan.blll.)' objtetlft % 99.91 99.91 99.10 99.14 99.90 Poolnote I F.etnote I 99." 99.97 99.91 '",4
RectmrnobeB.n4wldIh MH, 14.0 14.0 14.0 14.0 14.0 24,8 24.0 24.0 24.0 24.0 24.0
Modulation type QPSK QPSK QPSK QPSK IPSK QPSK QPSK QPSK QPSK QPSK QPSK
'lI.riollen (anllt " dtfIntd In Anne. 2 of APSJO In else of linear pol"t1ution) CUCR CUCR CUCR tuCR CUCR CUCR CUCK CUCR CUCR tuCR CUCR
CII ft", rrtqutllCf ..Ult (pollrlnllon dl.romlnatlon) dB
CtI dII••o odm' GSG ISS nnw...... dO 20,7 2J.1 20,7 23.7 20.0 20,7 23.7 211.1 23.1 20.7 23.7
CII d•• to GSO FSS nttMrkl dO 99.0 99.0 99.0 99.0 99.0 99.0 ".0 99.0 9U ".0 ".0
CIt.,.y retd... Unh CJN+I dB 14.1 14.2 14.2 14.1 14.2 14.1 24.1 24.2 14.1 14.1 14.1
CJN+l nqu,....... .,...llnl .hreshold dB 5.0 7.6 5.0 7.6 11.0 5.0 7.6 5.0 7.6 5.0 7.6
OtaT sk, elM.. marlin above GptTltlnl thmhtld (I) dB 6.7 7.1 4.6 5.0 2.1 0.5 0.9 5,4 5.1 3.6 4.0
Total Clur til)' e/N+I ...I ...lft tbew opt,atinllhrtlhohl (1) dB
CIN+llotllllnk ror 99.1%.r the tlllle dB
ON+J ••nln abo" nfnlln. thrtlhold r.r 99.7% of the time dB 2.4 2.1 0.7 1.1 1.0 0.5 0.' 1.7 3.1 1.5 U

ISaan ...tion chanderis.i"
Lontltude 0 IOIW IOIW IOIW IOIW 10lW 10ny 10lW 10lW IOIW 10lW 10ny
S_eJ.•.D. .. thed_.... "'thee.rth 01...... dOW 51.4 54.01 49.1 52.1 5'" 41.0 51.0 41.0 51.0 41.0 51.0

~""''''t ... tft.ract
RtceI...nlalftl dlllMttr em 45.0 45.0 45.0 45.0 45.0 meuurtd me....nd 45.0 45.0 45.0 45.0
0...................__10,.. dBt 34.0 34.0 34.0 34.0 34.0 30.0 30.0 34.0 34.0 34.0 34.0
0Iw11l ......1I. It ..........lput dBI
0«-111. InttMll pin chlndtrJstlcl App30,An.S App3O,An.5 App JO,An. 5 App30t An.5 App3O,An.5 ........... 2 F_ote2 App 30, An. 5 App3O,A•• 5 'OOI..OIt3 F_3
Our..., rtftIft.,..... Mise lemperllure at Rttlnr inpul K 125.0 125.0 125.0 125.0 125.0 110.0 110.0 n.o n.o 125.0 125.0
Ottr sk, ntft" 1J't. MIse Itlllptr....re at Inll!nnl outpul K
T...lpoInd...... dB 0.5 0.5 0.5 o.s o.s 0.5 0.5 0.5 o.s 0.5 U
1.011_ 0 41.7 40.7 45.0 45.0 47.6 47.6 47.6 47.6 47.6 47.6 47.6........... 0 741Y 741Y 'UW 'UW 122.JW 122.JW 122.JW 12UW ·I2UW IIUW I2UW
Ahl_ km

1~ln dlM.1e .onl! K K K K D 0 0 D 0 0 0-......... 0 35.4 35.4 3'7.6 37.6 31.5 V.rI••11! V.rlable 31.5 31.5 31.5 3J.S
.._ ..... tho_1lia

RIia IlttnualiH ..... ".'7%.r the lime dB 2.0 2.0 1.7 1.7 ... 0.0 0.0 0.' 0.1 0.' 0.1
Nelle_rene 41.. 10 rain r.r ".1 % or the IIIRt dB 2.7 2.7 1.5 2.5 1.4 i.o 0.0 1.1 1.I 1.4 1.4
Ibl._ ro.. ....I...II;a. .......'... 01'1... dO J.6 3.9 1.I U loJ U 0.0 2.0 2.J 1.5 1.1...... _01 • ct.aradtrittkl ...
F_ GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
MI'_" uplink power control

,.

M..hMnn ,.., II.... tlnh .ta'ion elrp dBW 71.0 71.0 71.0 71.0 71.0 71.0 71.0 '7U 71.0 71.0 71..
Loth... 0 39.7 3'.7 39.7 39.7 39.7 39.7 39.7 39.7 39.7 39.7 39.7
L....... 0 105.0 105.0 105.0 105.0 105.0 105.0 105.0 los.O 105.0 105.0 105.0
Ahll"e km
111ft climatic lent E E E E E E E E E E E
!DeYatlon In.''' 0 0.1 .3.11 43.1 0.1 0.1 43.1 43.1 0.1 4U 0.1 0.1
RII.. attenuallon r.r 99.91% or Ihe liml! d8 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.e 3.0 3.0
Roin _ ....... ,., .....oIlIIll, ......." ...111... dB
Chlracterlillel or tile .ace Itation rtetiver
SltelUte rtt'tlve nol. temptfltuR K 616.6 616.6 616.6 61U 61U 61U 61U 616.6 61U 616.6 61U
SattlHte rtttWe ant""'l pin I.. the dlrectlOR or the reeder II.....tallon dB 32.2 32.2 32.2 3U 32.2 3U 3U 32.2 32.2 3U 3U
Aut....Uc Illn eontrolltttlni
P.I.rllIllon (Inllt I' dtfIntd In Annu;l or APS30A In tile or IIntar pollrlzadon) CRlCL CRlCL CRiCI. CRlCL CRlCL CRlCL CRlCL CRICL CRICL CRlCL CRlCL
CII due 10 rnqutllCJ' I'HIH ("'Irilatlon dl"rlmlnillon) dB
e/. due 10 other cso ass ftdworltt dO 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
CIt 'rem ..htl" luiptMtttt In Ihe Plln dB
Cli rrem ..he. GSO fSS ._m. dB 30.0 30.0 30.0 30.0 30.0 JIl.O 30.0 30.0 30.0 30.0 30.0
(I) Adminlstrati__ 1IIOft.1)' enc:ourlled 10 ua tho spnadJhci:1 provided \\ilh Ihll Table in order to calculale
Footoete I: Fer UlHlSO OS, nI. elf....... oeIlIlle_"
Footnote 2: Seelholl1lCftnapinpallemmatlc in IItIehmtnl I lodocumenl 4·'·1 111M Corr.1
FOOInOtc 3: Sec "lest NlUltllcmplltC" in Fiauro. ofrrU Documenl.·'-IIII72·E. 25 June 1998.

m a



Anne. 1 : BSS lyl1em chereeteriltlcl

USA USA T USA USA USA USA USA I USA USA AustraHi .....
~,.._ O.ratttrlltitt thllt, US-GSODI(.) US-GSO Da(h US·GSO 09(.) US·GSO D9(b

VS-GSO US-GSO
US-GSODll

VS-GSO US-GSO
OPTVS

RIIDIOSIIToS
DIII(I) DllI(b) DU(.) DI2(h) An.... /TPI

ISm_ Ch....denstln'- GH, 12.100 U.1OO 12.100 12.100 11.700 11.700 U.1OO U.1OO 12.100 12.000 12.100
A..n.bIIhy objedl.. % 99.80 99.13 99.9' 99.92 99.10 "... ".,. ".,. ".91 99." ".,.
Retftftr MI. Bandwidth Mtlz 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 33.0 21.0
M......... .,... QPSK QPSK QPSK QPSK QPSK QPSK IPSK QPlK QPlK QPSK PM
',Iarindon (antle II defined in Anntl 2 .fAPS30 in flM! or linelr polariutlon) CLlCR CLlCR CLlCR CLICR CLlCR CLICR CLlCR CLICR CLICR L(45"I135") L(JJ'IlI2")
m ..... frftIUtIICJ ....... (polarbIU,. diKriminltion) dB :10.0

~"'''_GSOISS_. dB 20.1 23.1 20.1 23.1 28.7 211 28.0 28.1 23.1 11.0 23.0
en ..... GSO PlS_. dB ".0 99.0 ".0 9'" 99.0 ".. ".. 99.' ".0 ... 23.'
a- ok, -'!hoh ON.. dB 24.2 24.2 24.1 14.1 24.1 24.1 24.1 14.1 24.1 11.' 14.3
ON+I nqoIred .. _ ..... tllmllold dB 5.' 1.6 5.' ,-' 5.0 7-' II.' U 1-' 5.9 9.'
a-oky cm+1 ...... ob... _.dnl.hmh.ld (I) dB ••• 9.1 6.1 1.1 4.6 5.11 1.1 5.4 5.' 4.'
Til•• CIt.r"" ClN+J ••rtln above optrltlnllhn,hold (I) dB U
ON+I t...lllnh fer ".7% orthld... dB 13.1
CI!I+I_e_.....dn••hmllold I., ".1% .I'hlU... dB t.1 U 1.4 1.1 "7 1.1 I.' 2.7 U ...

I..... ot....n chonctmotla....... · 10lW IIIW I'IW IltW 10lW I.IW IIIW IIIW 10lW 151£ ·7.'
_ ...., ... latho_1on or tho ••oth ....Ion dBW 53.9 5'-' 51.4 SU 4'-1 52.1 5.... 41.. 51.0 52.0 54.1
h ... _ ..........rlotla

Rem...............'r cm 45.' 45.0 45.0 45.0 45.0 45.. 45.0 45.0 45.' 60.0 60.'
On-.oh_.laot_lnput dBI 34.0 34.0 34.0 34.0 34.' 34.1 34.' 34.' 34.' :16.1
O"'.......................pa. dBI :15.9
Qtkoh ................,._I" 'eetnote3 Footnote) '..mote) Footnole) ' .....eI,3 ......... 3 '00In.3 ' .......'3 'OIlnllltl Pl.7 AnlAp31 101111
Cln,oky___~.n.'reeeI... hIpot K 115.0 U5.0 115.. 115.0 115.. 115.11 115.0 "'0 ".0 130.0
fa-r lit,. recti",.,..... ... ftlllpfl'lture It .nt'.......put K 11...
T..lpoIntl...... dB • .5 1.5 '.5 0.5 0.5 0.5 U 0.5 8.5 '.5 • .5
L_ · 21.9 11.9 40.1 41.1 45.0 45.' 41.6 47.6 41.6 51.1....... · '1.5\V 11.5W 14W 14W 93.3W 93.3W 11UW I1UW I1UW 1.5
AMI_ h.. '.1
..dl..tlca.. 1'1 1'1 K K K K D D D IE-- · 51.5 51.5 35.4 35.4 37.6 :17-' 11.5 :11.5 :11.5 '"ch. ., .. r

RaIn Itt....... rer ".,% .Flhe time dB 4.5 4.5 1.0 1.0 1.1 1.1 ... ... 0.' l.1 ...
1'101.. _ .......... 1or".1 % oI .....lme dB 4.' 4.0 2.7 1.7 1.5 -,,1.5 IA 1.1 1.1 U 1.5
...._d.. ,.,. .......6........'... 0I1I... dB 5.5 5.1 U U 1.1 2.4 I.J U U 4.7 U.... eaoth .. ..I.. ,.

'-" GH. 17.1 11.1 11.1 17.1 17.1 17.7 11.7 11.1 11.1 11.1 11.1
Mu.........n._....roI 7.1
MIni.... We, link ..rlh It.lien I'Irp dBW 71.0 71.0 71.' 71.0 71.0 71.' 71.0 71.' 71.' 14.' 77.'Lo_ · 19.1 19.7 19.1 19.1 19.1 19.7 :19.1 19.1 19.1 n.9 41.1
LnqIt1Ido · 1es.0 1es.0 IOS.O IOS.O 1es.0 105.' 105.0 1es.0 Ies.. 151.1 J.9
A_ 'm ...1 0.1-_.... £ IE IE £ £ £ £ £ £ P H_........ · 43.' 43.1 43.' 43.' 43.' 43.' 43.' 43.1 43.' 50.' 33.6
Rlln _.ad.. ,.,.".91~ 01 the II... dB 10 :1.0 U U :I.' 3.0 3.' :I.' 1.0 7.1...._,.,....n...IIIY ............ orU... dB...............
S.m. neche noIH temperaturt K 616.6 616.6 616.6 61606 616.6 61606 616.6 61606 616.6 ,.... 600.8
SltdUte nah't InltMta aim 1ft the d1rtdlan of the feeder link ...lIon dB lU lU 3U lU lU lU lU 32.1 lU 36.0 41.0
Aut••atlc ..In tOIttnllttllfti YES
'tI.rllldeft (.... u dtRMd In Annel.l ofAPS30A In else of linear pol.rluUon) CRlCL CRlCL CRlCL CRlCL CRlCL CRICL CRlCL CRlCL CRlCL L(I35'/45") CRICL
CII due to frtqUtMr n-tI. (polarililion dlRrimlnatlon) dB :10.0
en doe ,......, GSO ass net".... dB 10.0 30.0 10.0 30.0 30.' 30.0 30.' 30.0 30.' 30.0
Cli from other Inllnmentlln the Plan dB 30.'
enl_ nthlr GSO PSS ........ dB 10.0 30.0 :10.' 30.0 30.0 :10.' 30.' 30.' :10.0 30.0 30.0
(I) AdminlstratiOM are 11....1)' CneounaCCflO-. the spRadahcet provided with Ibis fable in order to calculalo
FOOInOlO I: For US-OSO D5, rain effects an: not rele,'.1.
Footnote 2: Seo tho IftIIMI ..I. pattcm muk 1ft attachment I to doamumt 4-9-11/165 COlt.!
FootnoIo 3: Soc·lest taullltem,''''·In FiaUN" oflTU Documcml"-9-11/172~E,251ltftC 1991.



Anntx 1 : BSS IYS_ cI18rKle~I'"

F,ance Frlncf: France France Fnnee F'lnce F'lnce France I France France .n...

Unl..
RADIOSAT.3 RADIOSAT-3 RADIOSAT.3 RADIOSAT-3 RADIOSAT-3 RADIOSAT-3 RADIOSAT.3 RADIOSAT. RADIOS~, RADIOSAT. RADIOSAT.

Sy.teM Ch.,.eteristici A••'o,1 TP 1 An.lo, I TP 3 An.lo,1 TP 4 Dl,II.11 TP I DI.I,.II TP 1 DI,II.II TP 3 0111••11 TP 4 SC D1~I'1I TP 5C D1a:.11 SC DIII;.11 TP 5C 01-:.11 TP

$Ylt,... C'h.,.tterlttici

P"'I"tftCY CH. 11.100 11.100 11.100 11.100 11.100 11.100 11.100 11.100 11.100 11.100 11.100
AultaWlit, abJedlve % 99.91 99.... 99.96 99." 99." 99.19 99." 99." 99." 99.91 99.15

Ittttiver noise Bandwidth MH. 11.0 11.0 17.0 11.0 11.0 11.0 11.' 17.1 n.o 11.0 n .•
Mod.I..... I". FM PM PM QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
rot.rllad_ (.....' II 'eRned In Anlltl 2 .rAPSJO in rale of Iinelr polariutlon) L(uo/l11°) L (uo/111°) L (UOllll") L (11°1111") L(UOJI11") L(11OJ111") L(ll°lll1") L (uoll11") L(11OJI11") L(UOn11") L(11OJ1U")

CJI '1It:" II'tCpItftCf ...... (peI.rilltion diteri_hlttion) dB
CII dlIe ......... GSO 8SS ......rIo. dB 13,0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
CII dlIe.. cso FSS_. dB 13.0 13.0 13.0 13.0 13.0 13,0 13,0 13.0 13.0 13,0 13,0

A." "" ,...... Hnk ON+I dB 16.3 16.5 16.3 16.3 16.3 16.3 '16.3 16.5 15.6 15.6 15.6
CIN+I ......... II apentlna Ih.......... dB 9.0 9.0 9.0 ••0 '.0 '.0 '.0 ',0 ... '.0 '.0
CIoo. sk, ON+I .."IIn._ ope...... Ih...haId (I) dB
T.... CItIr.y C/N+I mlra1n .bow .p,rallnllhR.hold (1) dB 6.1 5.1 6.1 7.J 1.1 6.1 1.1 5.1 1.1 7.1 5.4

ON+! 1..a1llnk 'or 99.1%.fIh.tl... dB 13,0 10.4 13.0 13.1 13.0 lOA 13.' I.., 11.1 .1.1 fA
ON+! .......b..........1.. Ih.......d f•• 99.1%.f .h. 11m. dB
S••ft Ihlion eharlt.mlti,.

LooII··... ° ·1.0 -1.0 .7.0 .7.0 ·1.0 .1.0 ·1.0 .7.0 .7.0 .7.0 .7.0
SateIIft, eJ.,.p. in the dirtttion of 1M earth dation dBW 54.1 53.1 55.4 54.1 54.1 53.1 55.4 51.3 54.5 54.6 51.1

1_lieU.......oeteIlIlIU

Rtafve .....n. cllHllttr ... 60.0 60.0 60.0 60.0 60.' 60.0 60.0 60.0 60.0 60.0 60.0
On-.... _ .....t ........ lnp.. dBI

a.ull ........... I' antenna output dBI 3S.9 35.' 35,9 35.9 35.9 35.9 35.9 35.9 35.9 35.9 35.9
Off·........n. pi... (handed.lltl BOI1I3 BOIll3 BOl1l3 BOl113 BOUl3 BOUl3 BOl113 BOI1I3 BOI1I3 BOlll3 BOI1I3a..."',neel.. _ ....._ .....__ lnpu. K
Our'" receive.,....... tetnptralure.1 ....... output K 110,0 110.0 110.0 110.0 110.0 120.0 110.0 120.0 110.0 110.0 120.0
Tot.1 palnt1n.l... dB 0,5 ',5 0.5 0.5 o.s 0.5 U 1.5 0.5 0.5 '.5
Ladl.... ° 49.1 4t.1 41.5 51.1 "'.1 41.1 41.5 41.1 41.4 41.1 41.5
L......odo ° '.1 9.5 J.O 1.5 '.1 9.5 3.0 -4.3 6.5 9.1 31.5
Ahl_ k.. 0.1 0.1 0.1 0.1 ... 0.1 0.1 0.1 0.1 0.1 ...
R.ln ell••llt zone II L K E H L K E H L K
_1M ..... ° 31.1 39.5 39.9 3D.? 31.1 3U 39.9 34.6 34,0 3U 1'-'
P • dtri.Ucl

Rain ........11_ 'If".1% of the lifttt dB 1,3 1.5 1.1 OJ I.J 1.5 1.1 0.1 t.1 1.5 2.1
NoI.nrnlttlue'o nllI for 99.1 %o'thetlmt dB 1.1 3.1 1.5 1.5 U 11 1.5 1.5 1.0 3.1 2.9
__,.. .....ablilly ......' ....fUm. dB 4.1 3.5 U 5.0 U U 5.6 3.2 4.1 U 3.'___....1..............1•• ....
P"'I"tftCY CH. 11.1 14.1 17.1 11.1 11.1 11.1 11.1 14.1 11.1 11.1 17.1
MI.I... .,INtk powtr centrel 1.1 5.1 1.1 1.1 1.1 1.1 .. 1.1 5.1 7.1 1.1 1.1
Min..... feeder link earth ...tion flrp dBW 11.0 11.1 11.0 11.0 11.1 ".0 11.0 11.1 ".. 17.1 ".0
Lot_ . 41.1 4U 4U 4U a.l 41.1 4U a.l a.2 a.l oClI.2
LonaJIodo ° 3.9 3.' 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.' .U
A_ k. 0.1 0.1 '.1 0.1 0.1 '.1 0.1 0.1 ... 0.1 '.1-_.- H H H II H H H II H H H
_1M ..... ° 33.6 33.6 33.6 33,6 33.6 33.6 33.6 33,6 33,6 33.6 33.6__"'''.'''110 .lth. lime dB 1.1 5.1 1.1 1.1 1.1 1.' 1.1 5.1 1.1 1.1 1.1
~.. r...y....b1IIIY_... .,tl... dB

n n .................. neel_
S.tellitt receI'Yt nolle temperature K 600,0 600.0 600.0 600.0 600.0 600.0 600.0 600.0 600.0 ....0 600.0
5_.................. In the dlnelI...flh. f«de. lI.k •••11.. dB 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41,0 31.3 31.3 31.3
Aut......1e .aln ""trol HUml YES YES YES YES YES YES YES YES YES YES YES
PaI....1lIen (...1. II defined In AIItltll 2.f APSJOA I. "II .f II....p.,."'''I••) CRlCL CRlCL CRlCL CRlCL CRlCL CRlCL CIIICL CRICL CRlCL CRICL CRICL
CII due" fnq_ ....... (p.I.....,... dlll........I••, dB
CII d.... oth.. CSO BSS _.rIo. dB
CII f.... other ••lIp.tntlln the Pli. dB 30.0 30.0 30.0 30.0 30.0 30,0 30.0 30.0 30.0 30:0 30,0

CII r......he. GSO FSS ....em. dB 30.0 30.0 30,0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0

(l) Admlnlslratkm. arc "ronal)' cncoutlled to usc tho spn:adshc:cl prOVided with this Table in order 10 colculalc
F....... I: For US.<JSO D5.1lIin ,lTtct. III not ..1,vlI1l.
Foo.nota 2: Sec tho Mtenftlpin pldcm mask In attachment I to document 4-9-1 11165 Corr.1
footnote 3: See "tell n:lults temphlCC"'" FI,,,",,, of 110 Document "~9·11/112.E. 2S June 1991.
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Annex 1 : ass .y.tem tharectel1.UCI

J.Dln I .lapin I J'Dln ,.- J••n JaPln N....a, NOfWlIY NorwaY I N.....y Norway

lIysMo am.cltrlnl" Unitt An....ue DicUal Anll.,Uf 0111••1 An.tolft Di,II.1 NOR-I NOR·2 NOR·2 NOR-4 NOR-5

IsnttM 1.1I.nderbticl

'ftqIIftIC}' G/I. 11.996 11.996 II.'" 11.996 11.996 11.996 12.1110 IUIIO 12.1110 \2.100 12.100
A..n.bHltylbJ«tlv< % 99.96 99.92 99.92 99.11 99.96 99.15 99.7 99.1 99.7 99.' ,9.1
_ ..... B••dwldlh "'HI: 27.0 21.16 27.0 21.16 27.0 21.16 33 23 33 » 33_...... .".. PM IPSK 'M IPSK PM IPSK QPSK711 QPSK711 QPSK 711 QPSK711 QPSK711
'.1"1111... (MtIt II deA.ln Anno 1 or APSJO In file or IInelr pollriution) CUCR CUCR CUCR CUCR CUCR CUCK CUCR L (0'190') L (0"190') L (0"190') L (00190')
en ..... lftllUtMJ' I'HIIt (pllaritatlDft discrimination) dB
CII ............ GSO BSSMI_. dB 31.0 24.D 31.0 24.0 31.0 24.0 24.0 24.0 24.0 24.0 24.0
CII .......GSOm_. dB 29.5 29.1 25.7 25.4 13.3 23.0 99.0 ".0 99.0 99.0 99.0
CIoortky_"""ON+I dB 27.0 29.6 27.0 29.6 37.0 2'.6 25.1 25.2 15.2 25.2 25.2
ON>' .............~.. threshold dB '.0 11.0 9.0 11.0 9.0 11.0 7.5 7.5 7.5 7.5 7.S
CIoor tky ON>I ..................lnl .hrnloold (I) dB U 3.] 3.3 U 4.1
T.... Cleat sk,. elN+.....raln ...... .,....lInl Ihn.hold (I) dB 18.6 7.0 '.0 5.1 6.1 3.'
CIN+I ..... 1htIc ,.,99.'7%",... tl.. dB 14.7 \9.9 12.6 12.\ IU 12.0 7.6 7.7 7.7 13.6 1.4
ON+I ................... Ih.......d lor 99.7% .llhe ti.., dB
Is.- ............nderiatles......... · 111.0 110.0 110.0 110.0 110.0 110.0 ·1.0 .1.0 .... .1.0 .1.0
_ ,.1.,......... oN....... or.he nl1h n._ dBW 'U 60.0 56.0 5d.O 54.0 54.0 59.0 51.0 4d.O 50.0 37.0

ell •
Rftthoe .ntmn. diameter em 45.0 45.0 60.0 60.0 60.0 60.0 10.0 55.0 15.0 120.0 200.0
OIMo... _.pln ...............1 dBI 2U 2s.t 2U 41.6 49,2
jo.uh ..ten..a .... at .................. dBI 3J.J2 33.JJ 35.72 35.72 35.72 35.72
()ff.nh Hftftftll.... dtandtl'htlt. BO.II12 BO.1212 BO.12\3 BO.1213 BO.1212 BO.1212 465-3 BOI213 B0I213 B01213 B01212
CIHr*' nctIft _ ..... teIlIperlturt II ftffiver Input K 120 120 120 120 120
Clear lIty neeIft I)'IfnI ft_ leMPIrattirt It Inttnn. output K 110.0 110.0 120.0 120.0 120.0 110.0
iT....pelnlIn.'- dB 1.5 '.5 1.5 0.5 1.5 0.5 0.5 0.5 0.5 0.5 0.5
LIlIlwoIo · 34.7 34.7 26.2 2U 45.3 45.2 60.0 60.0 51.0 60.0 31.0

......- · 135.2 135.1 127.7 127.7 14t.4 14\,4 11.0 11.0 ".0 11.0 ·5.0- k.. •.1 0.' o.t 0.1 o.t 0.\ 0.0 '.0 0.0 0.0 0.0
RaIn cH.atlc n ..e DIlks O..kI Nah. "ahl Wlkkanal \Yak"n" G G /I G K- ..... · 41.6 41.6 53.6 53.6 29,3 29,3 20.0 11.0 30.0 20.0 45.0
r 0A<h. Ies
RlIin _ ... f., 99.7'110 "the time dB 1.44 2.44 2.16 2.16 1.42 .42 I.l I.l 1.2 1.2 1.6
NeItt IwffttR tllIt" nIw I,r 99.1 %.1 the time dB 3.1 3.1 J.4 J.4 1.2 ... 2.2 1.9 .., 1.9 .., 2.4
..1tttHItIIn lor .....abIIItY Hreentlle .rtime dB U 4.7 5.6 3.7 3.7 U I.l 1.1 1.2 .., 2.0__ ....h_dwederion..

'- Gih 17.6 17.6 17.6 17.6 17.6 17.6 17.7 17.7 17.7 17.7 17.7Mtt._ap....__...
0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 0.0 0.0

M........... 1etdtr link e.rth ...tl.. flrp dBW 14.0 14.• 1:1.0 14.0 14.0 14.0 74.0 74.0 74.0 74.0 74.0
Lstltude · 35.7 35.7 35.7 35.7 35.7 35.7 60.0 60.0 60.0 60.0 60.0
Lenthude · 139.7 139.7 139.7 139.7 139.7 139.7 11.0 11.0 11.0 11.0 11.0
AIII_ k.. o.t 0.1 0.1 0.1 0.\ 0.\ 0 0 0 0 0
RlIin_ .... Tolly. Tok" Toll,.. T.k,. Toll,.. Tn,.. G G G G G_..... · 38.0 38.0 30.0 38.0 31.0 31.0 11.0 20.0 20.0 10.0 10.0
............... Ilf ".91% of the thne 4B 13.1 13.1 13.1 13.1 \3.1 13.1 U U U U U_._,...........1._....,.1... dB U U U U U

...._--
Sltellite retth'e n.... temperaturt K 901.0 900.0 _0 _0 900.0 900.0 530.0 530.0 530.0 530.0 530.0
Sattllite recti" Intenna Illn I.. the cllrtdIon .r the feeder Unk ....Ion dB 42.0 41•• 42.0 42.0 42.0 42.0 35.0 35,0 35.0 25.0 35.0
A......dt .... _ ....... NO NO NO NO NO NO YES YES YES YEll YES
'oIlrllttion (lftate II defined In Anno 2 01 APS30A In tilt Dr alnear pol.rlllilon) CRlCL CRlCL CRlCL CRlCL CRlCL CRICL CRlCL L l'O'IU') L(9O"m') L(9O"m') L(9O"m')
CII d.... ,.......CJ _ (peI"'lIti.. dlnrlml••llon) dB
cn .... 1. ethe, GSO BSS ...w.... dB
01 rn... other ''''an1lttlltlln the Plan dB 40.0 20.0 40.0 30.0 40.0 30.0 40.0 40.0 40.0 40.0 40.0
CII f_ other G50 PIS ........ dB 46.1 45.9 46.1 45.' 46.\ 45.9 ".0 ".0 99.0 99.0 99.0
(I) Atiminllttltion'-an, aUonal)' emoutipd 10 IIsc-1hCIprc.tshm provided "'lIlt tlll.Tabic·-hl0nreriOcalf;ullltc
,..- I: , .. U5-GSO OS, rsIn .lI\:ct... not ..I......
Footnote 2: Sec the IftCcnn'I.ln pallem ",Ilk in altac:hmcnl I to cIoc:ument 01-9-111165 CO". I
Footnote 3: See "tcatmultl template" In F1lun:" o(111J Document "-9-11/112·8, 2' Juno 1991.



Annex 1 : ass Iyltem charactet1lUC1

Norw.y Norw" Norw', Norway Norway Norwl' Norwl' N....a, Norway fltotway Canldl elnlda

Syttfnl Ch.raderl..l" Utolt. NOR-6 NOR.7 NOR.I NOR·' NOR.IO NOR·II NOR.U NOR-IJ NOR·14 NOR·15 CAN·I CAN.2

;Syal:em QlradtrilUtl

'''''''''''' GH. 12.100 12.100 12.100 12.100 IUoo 12.100 IUoo U.loo U.loo U.loo 12.500 IUoo
A.an••fHly I.jedivt % ,9.1 99.7 99.7 99.9 99.1 99.7 99.7 99.7 99.9 99.1
RHtiwr nollt Bandwidth MHz JJ JJ JJ JJ JJ 27 27 27 17 27 24.' 24.'
M.......d... 1Jpe QP5K 711 QPSK 711 QPSK 711 QPSK711 QPSK711 ,M FM fM 'M FAt QPSK QPSK,.riutlOft (lfttlt II dennect In Anne. 2 of APSJO In Clse of Iinelr potarintloR) CUCR L(O''''''l L (0'190') L (0'190') L(O'I9O') CUCR L(O'I9tI') L(O'I9O', L(O'I9tI') L (O'J9O') CUCR CUCR
CIf due ta fnqufllCJ reoUIe (poIarilatlan discrimination) dB
CII d.. Ie _. GSO ISS ......m dB 24.0 24.' 24.' 24.' 24.' 24.0 24.0 24.0 24.' 24.0 24.9 24.1
CII d.. t. GSOm_ dB 99.0 ,9.0 99.0 ,9.0 99.0 9908 99.0 99.0 99.0 99.0 SO., SO.O
CM. ok, r...... 1hlIl ON+! dB 22.5 2U 22.5 22.5 22.5 2J.J 2U lJ.J 21.J 21.J SO.O SO.O
ON'I _I....... optntltta Ihftthold dB 7.5 7.5 7.5 7.5 7.5 908 9.0 9.0 11.0 11.0 U 1.1
C1Hr*'ON+I ......n Ibove optr.dnllhruhold (I) dB J.2 J.J J.J '.1 U J.J J.J J.I J.l 5.2
Tot" 0.., Iky ON"" martin abon operaUnl threshold (I) dB 3.6 '.1
C__"""",.99.7%.rth.d... dB U 7.7 7.' 1l.4 1.3 U U 908 17.' 1l.J 10.' U
DN+I ..n1......._I•• thftihold rer 99.7%.r Ih.II... dB

ISItMt ItIIItII dllr.nuillin........... · -1.0 ·1.0 ·1.0 ·1.0 ·1.0 .... ·1.0 .1.' ·1.0 .1.0 -Il.O -Il.O
Wtte•.L.... Inlho dl.........r the ••rth ...tl.. dBW 59.0 so.' 46.0 so.. 37.0 59.0 51.1 46.1 50.0 J7.0 JU 47.5Ilarllllllt......__

Rocoko.......dIo_. ... 20,0 550 8S,O 1l0.0 300.0 22.0 .... 90.0 240.0 4SO.0 110.0 45.'
o.••h ....... pin It f'ftfIwr ht,..t dBI 2U 35.1 JU 41.' 4U 26.9 35.9 JU 47.' 52.7
O".h ...........t Ifttennl output dBI 45.5 J3.5
0If..11" .............. rh.r.derisllrs 465-1 001113 B0I213 801213 BOUIJ 465-J BOl2l3 101213 BOl213 BOl21J '001....,3 FoetnottJ
Clear*' rtetIN I)'IttM MlIlHtperlture at rttelwer input K 110 U' 110 110 120 Il' 120 120 120 120
CIDr *y rttelft I)'ttent nllte temperature .t .nttnn. OUlpul K 145.9 134.6

ToI",........ Io" dB 0.5 0.5 0.5 '.5 '.5 '.5 0.5 o.s 0.5 '.5 '.5 '.5
L........ · 60.0 ...0 52.0 ".0 JU .... .... 52.0 ".0 JU ".5 SO.O.......... · 11.0 11.0 -1.0 II.' ·5.0 11.0 11.1 .U 11.0 .s.o •...5 .12l.\

AhIlu'" k. 0.0 0.0 0.0 0.1 0.0 ••• 0.0 '.0 0.0 '.0 ••• 0.0
R.... tIIMltltlOftt G C H G K G G II G K A BIEkn__

· 20.0 20.0 30.0 20.0 45.0 20.1 20.0 30.0 20.0 450 IS.' 21.9
lradtrllt tl

.010.-1... for 99.7'" ",'ho d... dB 1.2 1.2 1.2 \.2 I.' U \.2 1.2 1.2 I.' 0.1 O.J
fWit InClftR chit to ...... for 99.1-t. .f Ihe time dB 1.9 1.9 U I.' U U

,.
U U I.' 2.4 0.1 0.5

a............ fer ."'IHaWllfy 1Hf'td1'•••rlime dB 1.2 1.2 I.l U 2.0 U I.l 1.2 U 2.' 1.6 O.J
tlrt ..... lradmll CI

' .....or Gil. 17.7 17.7 17.7 17.7 11.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
M..._ uplink powe........ 0.0 U 0.0 0.0 '.0 ••• '0.0 ... ••• 0.0 " ...",.ltlhle Not ..all.ble
Mlnhnlll rtedt, link elrth I.allon tirp dBW 8'" 81.0 81.0 8'" 8'" 81.0 II.' 11.0 81.0 II.' Not ..III.W, N.....n....Lo_. · 52.0 52.0 52.0 52.0 52.0 52.0 52.' 52.0 52.0 52.0 Net ......... Net .................... · .2.0 .z.o ·2.0 ·2.0 ·2.0 .2.' ·2.' .l.O -2.0 .2.0 NoI ......... 1I.....n....
AIIl..... k.. 0 0 0 0 0 0 • • 0 0 Not •••••te N............
• oIodl...dt_ , , , , , , , f , , Not .......... ......III.bte

E'..ocI........ · JO.O 30.0 30.0 30.0 30.' 30.' 31.' JO.' 30.' 30.' N.......... Net ...n....
RoIo _ ... for ,,-,7% .r'h.'I... dB 5.' 59 5., 5.' "9 ", 5.9 5.9 ", 5.' NoI ......1o Not ...B....
Roio .-0I1on ror ••oIl.bIll" po...." ...rtlm. dB 5.9 5.' 5.' ", 5.' U 5.9 5.!1 ", ", N.......... Net .........
LlIaradtrtlllu Of the "Ite ...tIft ftftIytr
S.ttttice remve noise tempt"lu" K 530.0 .,.,.0 530.' 530.' 530.' 5JO.0 530.0 5JO.O 530.0 5JO.0 Netl",.lllhle Notn.il.ble
SattIIkt rettlw .nlennll.ln In the direction or the retder link Itatlon dB 25.0 2s.o 25.0 2s.o 25.0 25.0 25.' 25.' 25.0 25.0 N.....II.... Not ...B....
Autoillade ••In conlrol Itttlni VES VES VES VES VES VES VES VES VES VES Not ...II.bl. N.....n.ble
poI.rll.don (.nlle'l denneel In Annell or APSJOA In £Ill' or tinear pol.rlutlon) CRlCL L(9O"/O') L("'/O') L("'/O') L("'/O') CRlCL L(!IO'IU') L(!IO'IU') L (90'/0') L(9O"/OO) CRlCL CRlCL
en due to frequent)' re-use (pol.rllIlion diitrimlnillon) dB
CII d.. t...h•• GSO 8SS ._.ko dB N....oll••I. Notlnll.blt
Cli r..... other ."lftmenilin the PI.n dD 40.0 40.0 40.0 40.0 4'.0 4'.0 4'.0 40.0 40.0 4'.0 Not IVIH.ble Not 1.III.ble
CII r...m olher GSO FSS l)'tleml dB 99.0 99.0 99.0 99.0 99.0 99.0 99.0 ".0 99.0 99.0 Not ...n.Me Notl••llable
(I) Adminillrationl are lironal)' cncouraaetfiOulClhe.prt.1dshcc:1 provided ",ilh Ihis Table in order to c.,lculntc
FOOhtOIe I: For US-oSO 05, rain effecls an: nOi rclc\'MI.
Footnote 2: Sec the antenna,aln plucm mnsk in attachment 110 docun1C'nI4-9-111165 Corr.l
Footnote 3: See "tcst Itlultl tc:mplltc· in Figure 4 onTU Documc:nt 4-9-1 III 12-E, 25 June 199&.
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Annex 1 : ass IY'..m ch._OlII1lc1

Callatl. C....I I C_. 1 C••d. c....tlI. c....... C...... c.... C""', CI..'"

s,1tftn Ch.'ldtrlltitt Unit. CAH.3 CAH~ CAH.5 CA~ CAH.7 CAH-I CA'M CAH·IO CAH.II CAll-II

is,..... Ch....eteriItK.,- Gil. 11.500 IJ.5ClO 11.500 IUOO 11.500 11.500 IZ.5ClO IZ.5ClO 11.500 11.500
A.oIIl1li1hr obJ<et1Ye %
R...._IIOl......wld'h Mil. IU I~.O I~.O IU U •• U .• U.O IU KO I~.'

M.....I..... lJ... QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Pol.......... (IIIt1e •• ctefintd In Andu Z of APSJO in nle or linear pol.rilltion) CUCR CUCR cueR CUCR CUCR CUCR CUCR CUCR CUCR CUCR
CII .......,_...... (poWIt..I.. dlKrlml••" .., dB
CII dill '0 01.... GSO ISS ......rtc. dB II.' IU IU 17.5 23.1 23.~ 11.7 IU 20.1 15.4
CII dill 10 GIO PSS .....ortc. dB SO.O SO.O 50.0 SO.O 50.0 SO., 50.. 5D.D 50.. 58.0
Cltor Ibl'''''' _ ClH+1 dB SO.O SO., SO.O SO.O 50.0 SO., SO.O SO.O 50.0 SO.O
iaN+I ..............dn._old dB 6.6 6.6 1.1 U I.e U U U U u
!o-*rClll+l ...........................- (1) dB
iT...I Cltor *r C/N+I .......bo.._trine .hruh.'d (II dB U 3.' 1.3 5.4 3,3 2.3 I.~ 1.4 J.7 !.I
CII'f+1 'ot" HAlt r... ".,% .r lhe time dB U U 6.9 7.1 7.1 7.1 7.0 7.0 7.1 7.6
ClN+I Ill............ optt'Idn••hruhold lor 99.7% of lh. II... dB
SHre ...Iien ch.ratltrtliin

LontIIlnIt 0 -11.0 ••z.o -13.0 -11.0 -11.0 "1.0 ..1.0 ..1.1 ..1.0 "1.0
~tJ.oo.......... .aNdIo. ",be ...... IlIllon dBW a.' ~u 44.' ..... 0.4 aA ....1 ....0 47.' 47.J
Earth tho.....rlodto
Rewiw .............tr .. ~!.o 4s.o 60JI 7!.O 4s.o 45.0 .... IU 45.1 'U
OoHm_.................... dBl--......_....,.. dBl 33.5 33.5 36.0 37.' 33.5 33.5 3... 36.0 33.5 39.5()ff.ult_ .....__k.

Footnott3 Foet....t3 FootUI,3 ' .......'3 '_3 '_3 r_3 '001..... 3 ,_... 3 '_3ae.r., nceIft.,.. MI. te.,..,.ature.1 mtlftf Input K
Our., naive.,..... ..... ttnaptr••Urt It ...Imnl outpUI K 123.~ 1Z3.~ 113.4 123.4 IU.~ 133.4 133.4 113.4 133.4 133.4
T..ol ............. dB 8.5 0.5 0.5 o.s 1.5 8.5 U 1.5 o.s 1.5
t.- o 41.3 39.6 39.7 29.5 40.7 45.5 31.1 ..... 36.1 15.5
~

0 "3.0 .75.1 ·185.' ·,u .74.0 ·73.1 .1D6.5 .111.' -1l!.1 ....1
AIIJIvdt k. '.0 '.0 0.0 0.0 0.0 0.0 0.0 0.0 '.0 0.0
RaIIlI tU••tlt ..... DI DI B £ DI DI , , , £

~
0 ~u 43.1 31.1 51.7 43.1 37.' 44.5 33.' 35.5 A.I

ar.dflilt t.
Roln .._lor 99.7% o/Ih.llm. dB 1.0 1.1 O.~ 1.6 1.1 0.1 ~ Q.3 O.~ 1.7
N.... _nue ..... rain f.r 99.7 % .fthe time d' 1.7 ... .., 3.1 ... 1.1 .., 0.7 0.' U
Rol. -.doolor .nIlobllhY ...........1'1... dB 1.1 1.1 0.5 3.1 1.4 .., o.s u ... 3.4
etdtrlink ....... 1t..1. chancteriltici ..
....- GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7

Mul_ ...... ,....._.... Not .nR.ble Not available Net.".H""e N".Ydable H......I.blt N...".nable HoI .....blt Not ••ail... HoI ..oII.bk H.......obIt
MIaf.ail1ft reeder U.k earth .f.lion flrp dBW Not anll.ble Not .,..II.blt Not .",II,ble Not .nll.ble Not,.all.We Not ...Hable Hot ......blt Not aY.H.ble N"'YlII.blt N............
Lad..... 0 Net ...H.blt Not 'YlII.ble Not •••II.ble N.....H••I' Not.YIII.We Not ,.,n.bIt H...nIl.blt Not .....II.bIe N.....U.bIt H........blt
L......... 0 Not ,Vlil.bl, Not .YlII.ble Not •••il.bl, H.......tbk Nat ••ail.bIe HoI ...lIable H........k N.. " ....bll N.....II... H...yolJablt
Ab_ h. H.. _ablt Hot •..unlt HoI ..olIobk HoI ....tbk HoI_ HoI~ HoI~ HoI_ """ .......... HoI._-........- N.....lllbl' HoI ••oIIablt N........... N........llie "-t ......... Hoi ..........

H..._
HoI ..oIIob1t

HoI .._
HoI_

£....11....... 0 Not .vail.blt HoI ...II.blt Not ".II.ble H.. ••ollablt HoI ..oII.blt Net ....... H........... H.....H.blt N.....II.bIe HoI._
Illln .t........ r... ".97% "th, lime dB Not Inn.bl, H........blt Not ...R•.,., H........1t Net.,...... N.......... Hoi ........ """_..... Hoi_obit H.. llYIlltbk
Rt...-wolot .. 011... dB Not .".n.ble H.....unlt H...nIl..... HoI_ HoI_ HoI_ HoI ........ HoI ........ HoI_ H..........
Charadtrilfia .f tIN: IDIft It.tion rtttiver
Satellite rtfti.. noIse',.per.ture K Not •••n.ble Not ...II.ble Not .".II.bl, 1'I00 ...II.bl. H.....II.bIe HoI ••allahlt N.....H.ble Hot •••llabl. Not ....Utble HoI ••all.blt
S'lfnlte nul...ntenn. I.m In the dlrtttion of Ih, feeder link II.tlon dB Not ....iI.bl' Net .VlII.bIe Not ...n.ble Hot .....blt Not ••III.1t1e Hoi ....'..... HoI ...U.hlt H.. •nIl.blt N.....II.ItI, N........bIe
Autoa.dc ,lln ctnt.... ltttfft. Not .",II,ble N.....il.ble H.....I'abk Not •••II.bIt H..._blt Hot_.bIt N....." ... Not ••Inlblt HoI ....I.blt Not ,,,UlbIt
'ollrh:atIOII (Inale " defined in Annel 1.rAPS30A In tilt or IIntlr pol.rization) CRlCL CRlCL CRJCL CRlCL CRlCL CRICL CRJCL CRlCL CRJCL CRlCL
CII due101_......(pol''''''''' dlltrl.d••t1.., dB
CII du.....her GSO BSS ......rh. dB Nol 1••lllbl~ Not 1.III.ble Not 1Y.111b1~ Not ••III.blt Not ....II,bIt Not ••In.ble H...yolJ.blt Not 1...iI,blt Not,..n.bl, NotlYlIIl.ble
CIt fr.... other .ull'un",.. ln the PI.n dB Not 1••i1.bl~ Not 1Y.II,bl~ Net 1Y.II.ble Not .VlII.ble Not ,v.n,ble Not 1.IH.ble Not •••H.blt Not ...II.ble Not ...II.bl, Not ••lIllble
ClII_ Ilht. GIO PSS ....... dB Not ...II.bl, Not ,,,.II.ble Not •••II,ble Not IVIII,ble Not '.IHlble Not ••tII,ble Hot_.... Not 1Y,II,bl, Not '.III.ble Not ,.111...
<I) Adminlltrllion• ..clironal)· cncoul'lpJlO usc lhe sprcadshed provided \\;Ih lhis Table in order 10 calculate
FOOIftOIe I: For US.QSO 05, ,.In effod.lra not ",Iovant
FootnOle 2: See the tntenna Ilin pan,m milk in aliKhmenl 110 doeumenl 4-9·111165 Corr.1
FOOInoIc 3: See·1IIt rcsullJ templ_c"ln Fiaun: of o(ITU Document 4-9-011/172-E, 25 June 1991.



Annex 1 : ass system char8ctefI.ticI

I C....... I Canada I Canadl Canldl C....da C_. Canadl I C.nada I Clnna Clftua

Sytt_ Charuterlditt Units CAN·13 CAN-14 CAN·15 CAN·" CAN.11 CAN.I. CAN·" CAN.2' CAN·21 CAN·n

Snte. Chlrlcter ,. a

''''''''''' Gil, 12.s1l8 12.500 12.500 12.s1l8 12.500 12.s1l8 12.500 12.500 12.s1l8 12.s1l8
A..II.bllll,obledl.. %
Reteiftl' nolM Blndwldth MHz 24.8 24.' 24.' 24.' 24.8 24.' 24.' 24.1 24.' 24.8
Modul.,1ett 171M QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Pelarbaden (_lie .. defined In Annel2 of APS30 In ca'e of linear pol.rlntlon) CUCR CUCR CUCR CUCR CUCR CLICR CUCR CUCR CUCR CUCR
en due •• lnqMncy ....... (p.I.rllI.'.n dlltrimfnatl.n) dB
01 .... le ....... GSO IISS ll<twork. dB 23.4 23.' 11.1 24.9 24.1 21.1 19.8 2J.1 24.' 24.1
clI ......csom_ dB 58.8 58.' 58.' 58.' 58.' 58.8 58.' 58•• 58.' 58.'
Clnr "',_link CIH+' dB 58.' 58.' 58.' 58.8 58.' 58.8 58.0 58.' 58.8 58.8
~ ",,",rod ot_1lIna 'hreshold dB 6.6 6.6 6.6 6.6 6.6 U 6.6 6.6 U U
~r"" CIIl+I ......._ ~".'h...hold (I) dB
Tot., 0_"', CIH+......1ft .bove .".r.,I.,'hrrohold (1) dB 2.6 2.1 5.1 J.2 .., J.I 5.2 3.1 U 1.1
ClH+I ....1II"" for ".1%.fIh. dOl. dB 1.5 1.6 1.1 1.6 1.6 1.8 I.' •.1 I.' U
C1N+I ..rtIn ...... ...,ratlnl thmhold rOt 99.1%.r the lime dB
ISa.......... ch.r.derblla
.....a\bode · -12.' -12.' ..2.8 "2.' ..2.8 "LI "2.' "2.' "2.' "2.'
SoloIIltt ..Lr... In .............. oIth...rth ".,1... dBW 4U 4U 46.9 4U 44.8 41•• 41,4 41.6 4U 45,9
Eortb_ehl_1Ia
Rtcehe ....... dI...... em 45.0 45.0 to.• 120.' 15.0 6... 15.0 ".8 68.8 68.'
-_...._Iap.. dBi
0.••10_...-.. ........ dBI 33.5 33.5 39.5 42.' 31.9 3... 37.9 36.0 36.0 36.'
OIl-olo _ ..... chIncIerllll" ' ......03 'oot....e3 ''''''''3 F_3 F....... 3 F_3 F....... 3 F_3 F_3 F_3
Clear ..,. .......,..... tpapent......t ruft\lft' Input K
OMr.., rtftfw.,.. .Ibe ltMpertture .t _tenn. output K 122.4 122.4 123.4 IIU 145.9 123.4 122.4 123.4 145.9 134.6
..lpelnd.. l... dB 0.5 0.5 0.5 8.5 o.s o.s u o.s o.s 0.5

LocItude · 45.' 43.1 30.0 69.1 5... 31.5 32.5 4'1.6 60.0 59.6.....~ · .75.1 .79.4 ·90.' ·115.1 ·134.1 .122,2 .!IIi.5 ·52,7 .11.., .101.6
Ahllude kOl 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 0.0
Rlln eN.....lc 111II 01 01 E A BI C 03 01 A A-- · 31.3 39.6 54.8 ... 9.9 29.1 49.0 2... 11.4 IU
P ,._u
Rolo _ ... ,.....1,. ."he dme dB 0.6 U 2.6 0.1 D.3 D.1 1.1 0.9 0.1 8.1
N................ to .... r.r 99.7 % o"he lime dB 1.2 1.2 3.1 0.1 8.6 ! 1.3 U U 1.2 D.2
Rain _ .... Ior ...i1..mlY _ceo'." 01 lime dB 1.0 1.0 3.4 o.s U l.3 2.1 J.6 8.6 D.6
FcedccNII1l ..rth,,_eh'-'Ic.
F........" Gil, 11.7 11.7 11.7 17.1 11.1 11.7 11.7 11.7 11.1 11.1
~u"'".""'k __Ir" Not .YAilable Nol."an.ble Not ,,'tll.blt N.. _.ble N•••..n..... Not~ble N........bIt N".VllII.1e Not_bit N.......ble
MI...... Itt4tr ..... e.rth 't'llon tlrp dBW Nit "IH,ble Not ."all,ble Not ."allable Nota"llI.bee Not IVlI.ble N••"O_ Net •.,aU,bIt Not ......ble ".....0_ Nit ."IlI.ble
Loll•• · Not 1.ln.ble Not IYlnlblt: Not lvailabl' Not •.,.n.We Nit .Yln.blt Net,YIIt.ble Nol ••IIII.1tIe Not Iv.n.ble N........b.. Not 1••n.IbIe
.....attude · Not n.n.ble Not l"llllble Not ••III,blt N•• lvln.ble Not IYI.able Not.nil.ble Not ,¥III'bIt N....olI.... N.,._bIt N.....B_
A_ km Net ...Hable Not •••Hable NotlYllhlhle N....1II.bIt Notlnhbll

N.. _ .. N......._ N....oIIIble Not .....bIt Not •..o....
1,lnctf••del_ N.tl.tfflbfe NoI ...H_ Not ..........

N..__
Not .".fItbIt NoI._ Not._ N....IhMe N.......ble Not ........

E....,IIll ..... · Not '.Inable Not nan.ble N.....U.ble Nit 1..lIabie Not I ••nllbl, Not 1••II.ble Not ...II.... NltlYtlft.bre "e'nan,blt N.. n.il.ble
Rlln .tttlnta.lon 'or 99.91% or the time dB Not ,YalI.ble Not ••III.ble Not •••n.blt Net l.,b.bIe Not ...O-'t., Not ...O.bl. Not ....... Not 1"ln.ttle Not_.b.. N"",.n.ble
RoIo_r.r_blIl1........... oflime dB " ..."....blt: N.......... Not .......... Not ••III....

Nee __
Nee_ Nee_ Net ......... Nee_ Nee ........

h.ndtriJtia of.he •••ce ...tion rueivrr
S.ttllite rtetlve noise temperat..re K NoI: .".II.ble Not 1Y.II.blt Nolnullblt Not n.H.ble Not ...II.ble Not ...II.blt Not ....H..1t Not ."ul.blt Not •••n.ble Not lY.nlble
Sitellltt rtHI\'t .lttenftl.lklln tile direttion of Ihe reeder link ttltl.n dB Not .v.ll.ble Not .".n.ble Not ....II.blt Not IVlnlblt ""."Ion.blt Not ...n.bIe Not_.... Nit ...n.bfe Notlftn.1ttt Not ••••ltblt
Automltle Illn tontnl Httlnl Not 1V,II.ble Not n.llible No....II.ble Noll..n.ble Not •••II.blt Not , ••II,ble N.....llible Not •••iflble Not •••n.ble Not •••n.ble
Pol.rllItlon (Inlle II deRned in Anne.l 1 or APSJOA In ctle of IInelr pollrlzatlon) CRlCL CRlCL CRlCL CRlCL CRlCL CRlCL CRlCL CRICL CRlCL CRlCL
en d&te.o frequtftCf ........ (pol.rit.tlen dlscrimin••lon) dB
01 doe .. oIhcr GSO OSS .e_rIl. dB NOI IVln.ble No. n.nlble Not IVlnlble Not ....lIable N.to..lI.blt Not lvalilble Not ......b.. Not •••il.ble Not 1.lnoble NOI 1.IU.ble
en from other lutlftlltffttlln the Plan dB N.t I ••nable: Nol ...II.ble N.t,nU,ble Not IVlII.ble Not nln.ble Notl..ll.ble Not .v.II..... Not I ••n,ble N•••"anlble Net I".nable
C/I f_ .her CSO ns ........ dB Net •••il.ble Noln.iI.blt' Not ...i1.ble: Not lvail.ble: Not • .,.II.ble N"n.llablt Not Iv.n.ble Not lV.illble Not 1••II.ble Nol lvan.hIe
(I) Adniilli..,..ions..., .1I0000.1)' encoufllCd to usc the apmdshcci provided ,,;Ih this Table in order to calculate
Footnokl I: For US..QSO 05, rain efl'ccts arc not releVant.
Footnote: 2: See lhe ..Ienn. lain pattcm mask in allac:hmcnt 110 document "-9-1 111M Corr,l
FOOI_ 3: Sec·........1......" ...·1. FII.IO 4 oflTU Documonl 4-9-1 11172·E, 251.110 1991.
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Annex 1 : BSS Iystem charadenltlel

C.n.da Canad. C.n.da e.nad. eaud. e.n.d. C..... e.n.da c...... eanl4fa

$)'Itrtft Ouademtlf. Unll. CAN·13 CAN.24 CAN·25 CAN.21 CAN-27 CAN·2I CAN·29 CAN.JO CAN..!I CAN..!2

SntCMCh....derislinr....._
Gill 12.5GO 12.5GO 12.5GO 12.!O1 12.5GO 12.5GO 12.!III 12.5GO 12.!III 12.511

A..II.blllty objedl.. %
Rtttlftf nolte B.ndwldlh MHz 24.0 24.• 24.• 24.• 24•• 24.8 2U 24•• 24•• 24..
M....11l1on Iyp< QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
P...rlzltlott (anate •• ddintd In Anne. 2 or APSJO in fAft 0' linear polarhation) CUCR CUCR CUCR cucR CUCR CUCR CUCR CUCR C1JCR CUCR
CII_ ttl lrequeacy re-tIH (p",rilliion di.crlmin'lion) dB
Clldooo It ....... GSO BSS network. dB 24.9 13.2 22.5 1t.7 24.6 23.7 24.7 IU 24.2 22.1
CII d.... GSO ns_. dB 50.0 50.0 50.0 50.0 50.. 50.. 50.. 50.' 5... 50.8
Cleo••k, I....... ".k CIN+I dB 50.8 50.0 50.0 50.0 50.. 50.' 5... 58.8 50.0 50.8
CIN+I nquI.......,....tIw,'h......ld dB 6.6 6.6 U 1.1 U U 6.6 U U 6.6
Cleo. 01<, CII'I+I".f1I.............tln. thmh.ld (I) dB
Ttt,1 Onr IkJ CIN+1 lllirein .boyt oper.dnllhre.hold (1) dB 1.1 3.1 4.4 3.' U 3.5 U 3.1 2.7 4.1
CIN+I'.... Hok I•• 99.7% or 'h. d... dB 1.1 1.4 1.5 I" 1.6 1.6 1.6 1.6 1.7 9.8
CIN+I .....I. """" .......d•• thmheld fo.99.7% .Ith. tim. dB
SDace ..... chlrlcttrlttlu
L......... 0 -12.0 -IU -IU -12.8 -12.0 -12.0 -12.8 -12.0 -12.0 -12.0
Witt t.i..... In .... d.....l...1'h.....h ,'''i... d8W 36.9 47.5 41.8 46.9 44.4 47.7 44.5 46.9 46.9 41.5
larth ........ cltaracttrilla
Recti.. antenna .allldtr ... 110.0 60.0 60.0 60.0 75.8 60.8 75,8 60.0 60.8 60.8
an.••i, ....nma pin .1 receI.... Input dBi
0.••11 ................ antenna "'p.' dBI 45.5 36.8 36.0 36.0 37.9 36.8 37.9 36.8 36.8 36.8
0''·............ thandl'r1d1u Foolnole] Footnole] Footnote 3 'ootnote] ,........ 3 , ...note3 '_... 3 FootnOle] ' ....... 3 ' ....... 3
ON....' .....,.. n.....................mYerinput KClear", renhe.,..... ."It.............. al ••leAna output K 145.9 123.4 123.4 113.4 134.6 134.6 134.1 123.4 134.1 113.4
T...lpol........ dB 0.5 8.5 0.5 U U U U 0.5 U U
~

0 63.1 44.7 41.9 34.1 56.0 47.4 58.1 33.3 51.1 42.1
LonaIttde 0 ·61.5 ·63.6 -17.6 -111.2 -17.7 ·12U .94.2 ·112.0 .114.1 -13.1
Ahltude k. 8.0 0.0 8.8 8.8 0.0 8.8 ... 8.8 0.0 0.0
Rlitl eft...le 10M A 01 02 r A C A , 81 02-- 0 17.2 35.4 41..l 34.9 K8 23.2 22.4 39.7 24.3 •.1
r........ eh,rltterlltin
R.I. _ ••1.. 1•• 99.7%.1 Ih. 'hoe dB 8.1 8.' 1.8 0.4 0.1 0.1 U 0.4 G.2 1.8
H. ,.NI......1er. I.r 99.7'% .rche lime dB 0.2 .... 1.7 0.9 0.2 1.8 '.1 ... U 1.7
RoIo_r........._ ...........I'I... dB 0.7 1.1 1.9 I..l ..9 1.5 '.9 l.3 1.I U
, ........itl .. II•• chlnct olin
r,...-.y GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
M•••_ ....... ....,con....1 N.. avall.ble "ItIYaII.bIt: Noc ..aHabie Netlftl1.bl, Not ......... N............ Not .......... N...._

N........ble N............
Mlniwl,,""'r link ..rth lIatlon lirp d8W H".vail.ble Not.1'aiI.ble Not •••iI.ble Htt...n.ble Nota..abIe H"lYaH.ble N......... N.....H... Net ...H.b1e N..........1e
L_ 0 Net.nil.ble NIl ...n.b" N.. _I.ble Nit 1"I'I11.ble Noeanlllb"

Not ....._
N........ble N.....n..... N.....II..... N.. _ ......

L......... 0 Not aVlilable N.I.YlU.ble Not ...n.ble Not .nllable N.........I. Not .......... N........ble N.....n..... Nil .......... Net ••an.1IIe
AlllNde km N......I.b.. Not ••aiI.bI. N............ N.. _.bI. N........... N............ Not .......... N..._ N........... Not"""'"__n._

Not •••Uahle N......'..... N.....n.blt N.....II.b.. N........... Not ••IlI..... Not ........... N............ N.. _.bIt N.....1IobIe
EIe...1on ""tIt 0 Not.vaHable N.....n.b.. N.....lI.bIt Nota..llible N.........bIt .... a••••1e N.......ble N........b.. NII ...a.....

N..._

Roll _.n..,..99.97% .1 tho II... 41 NII ......ble Not ......bIt Not ......bIt Not .....b.. Not_ Not .......... Not_b.. NII._b.. Not ......bIt Not_
RoIo__ for ••IiI.b.M.__orll... dB Not a.all.bIe N......... N......I.bIt N.........ble Not .......... N....IlI_ Not._ N.. _ .. Not .......1e Not ..........
Ch or .............Ion_
S.tellhe recelYf ..01.. temper.lure K 1'4'01 .vailable Not •••il.ble N.....II.b.. Hee ••aHable N....oIl..... Not ••all.bIe Not .......... N.......bl. N........b.. N.....n.bIt
S.tellite receive Ihdemt. ,lln In the direction ., the reeder link It.tlon d8 Not av.n.blt Nee.vaH.ble Not aVlDlble NotIYlH.bh: Not ......... NotIY.II.ble Not IVIII.We N.........bIt N"lVIllabie N......'.bl.
A_........ """'IOl'In. Not .v.lI.ble Notlvan.ble NoIlVlillble NttlnUlble N.......ble N,,""'.ble N....IlI.b.. N............ N.. _.bI. N......I...I.'oI.rbl'_ (anile .1 delin" in A....n: 2 .rAPS30A In calt .nlne.r pol.rllltion) CRICL CRlCL CRICL CRlCL CRICL CR1CL CR1CL CR1CL CR1CL CRICL
en dlll'to IRCI'Il'nCJ rt-IIH (pol.m.c"" dilC'rbnln'llon) d8
CII due t........ GSO 8SS ."work. dB Not '1'.n.blt Not .".iI.bIe N.....II.ble N.....nlble N.....a.bl. Noe •••II.hle N.....n.b.. Not Ivall.ble Not 1"III.ble N"IYaIl.ble
ell I..... ..her Iulp"""tlln the Plan dB Not ,,,"Ilable Notll.lll.blt Nee •••II.ble N.. aVlh.ble N.....n...I. N........ble Netav.n.h.. Not IYAII.ble Not •••llable Not •••II.bleC111__Gsons ........ dB Not .v.lI.ble Not '.lIil,ble Not .ylll.ble Noc aVlII.blt Not aYlOIbI, Noe .v.H.ble Nat.vaH.bIe Not ...illble Net ."all.ble N.....II.bIe
(I) AdmlnlStriilionllll llrunah' cncou,..d to ute lhe aprcadshcct provided ",ilh Ihi. Table in onter to ealeulalc:
FooIftOIO I: For US.oSO DS, rain cflCdllte not relevant.
r_2: Sectlle oIn In ........... 'toclocumcnt4-9.11116'C"".'
F_3: Sec • t _Iu pi ·I. Fl 4 .IITIJ Documc., 4-9-1I/172-1!, 251... 1991.



,0._.1 :SSS.__

Canada I Ca.ada IRld, on.... C.nada Inad. 1.ld, C.n.... C...da .n....

Sytle. a.,.ettristici Units CAN.JJ CAN.34 CAN.J5 CAN..H CAN.J7 CAN-3I CAN." CAN.... CAN'" CAN-4J

Sntat Chlracte,billcs

'-' Gliz 11.500 11.500 11.580 11.500 U.!OO 11.500 12.!OO 11.500 U.!OO 11.500
A..nobllll, obj",l.. %
_ ..... Iondwldlh MH, 24.' 24.0 24.' 24.0 24.11 24•• 24.. 24.. 24.. 24.'
ModuiItlOllI,pe QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
PoIarhltioR (anate II denlM4 In Anno 20' APS30 in (lit or Unur pollrill.lion) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR
en..II frequency ","UII (polarllaflen dbcrhninalion) dl
CII ...... ot..... GSO US MIn"" dl 14..1 11.6 19.5 14.Z 24.1 lJ.J 11.5 24.1 14.9 24.'
CII ...... GSO rss MI_. dB SO.O SO.O SO.O SO.O SO.O 50.0 SO.O SO.O SO.O SO.O
Cle.r .k, r«d.r I"'k CIN+I dB SO.O SO.O SO.O SO.O SO.O 50.0 SO., SO.O SO., SO.O
CIN+I requlnd It operllf"l threshold dB 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Cleor til, CIN+I .........bo........ti."h...hold (I) dB
T.... CItIr lit, ON"" martin above oper.tinl'hruhold (I) dB z.a S.l U 3.Z 3.3 4.1 S.l 3.9 1.7 1.9
ON+I total Hnk r.r99.7" .',h. time dB 1.1 9.1 9.1 9.0 U 9.' 9.1 9.1 9.0 9.1
ON+•••nln ."eve oDtntln. thrnheld ror 99.7%.' Ihe tim. dB
ISute IIttion ch.raderiltk.
Lon..t... · .IU ·IU -12.0 -11.0 -1%.0 .1%.0 -11.0 -IU -1%.0 ·.1.0
Sattliit. e.l.r••• In the dlrKIlon .rIM tIIr1h Illtion dBW 47.8 41.9 50.4 45,4 47.0 47.7 4'" 47,6 41.3 45.7
Elr1h sta._ 8.,.derlttitt:

Recelft .ntenna III.mder ... 60.• ".0 60.0 1S•• 60.• 60.• 60.0 ".0 120.0 1S.0
an....b 'nf"",I.11n .t AftIvtr Input dBI
an-a.b lilt""" pin ,t antenna output dBI 34.0 :16.0 :16.0 )7.9 :16•• :16.0 :16.• 3U 4%.0 31.9
OfI'.I.h Iftttnni .lln chlrlnerlstl«1 'ootnote) Footnole3 Foetnole :I Pootnote :I '_otoJ ' ....... 3 Footnote) 'Mtnofe3 Foot".te) ' ....... 3
Ottr .., I'fttIw 1)'If..MI.. telnJterllUh II l'Hft\'l'r Input K
Otlr", reeelw ."tHl noiMlelllptrllure It Inlenn. oulpul K 134.6 11M InA 134.' I1U 113.4 11M UU 168.3 14S.9
Tot..........., lot. dO O.S 0.5 0.5 '.S U U U u n.s 0.5
Lltlcudo · Sl.6 4U 3U SI.S SO.6 45.8 3U 49.9 6U 60.1
1AnIk.do 0 ·IIU ·71.\ ·14.1 .71.7 ·104.7 .9U -71.0 -97.Z ·133.7 ·ID.S
Anhodo km 0.0 •.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0
R" dlntatle IOfte II Dl B3 Bl 111 DI Dl DI A A_.....

0 11.4 4... SI.' 31.0 11.4 31•• 45.1 31.' " U.4
IPnDuttiH ch.rldtrililci
11l... -.otI0ll1or99.7%orth.ti... dB ..1 1.1 1.1 o.J o.J 11.6 1.1 U 0.1 0.1
N_lncrnte duet. rain for ".1 % .rlhe time dB 0.4 \.1 1.5 U 0.7 r 1.1 U ... o.z o.z
RIa. _._r.........1IItr I I....rtl... dB 1.1 1..1 U 1.4 I.J ... z.s 1.6 I.J 1.1___• tI.t .. <hond .. ...
'fOlltMllCl' CH, 17.7 11.7 17.7 17.1 17.7 11.7 17.7 17.7 17.7 17.1
M••I.uIII uplln. power tontrol NoI.\<III.III. Not .vlIl.blt Notlnn..ae Not .....ob..

Not .._
Not_ob.. Not .ftiI.... "ot ...nobh Hoi ........ Not Iv,nlblt

MlttltItU. feeder link ••rth 11.II.n elrp dBW Hoi tvaillble "ot_.bl. NotlYdlble Not .........
N...._ Not_ Net IYlilaMe "ot"-" Not .......... Not_ob..

1AlI1.... · Not I¥lHlble Not .".Utlble Not .....bl. Net.ftlt"'e Not._bl. Not._b.. Not .......1t Not ......bl. Netl¥tlllltfe Not ••_ ..

LOIIl!tudo 0 N.....II.ble Not .v.H,.I, NoII"IHable Net '¥lHabie Nt« ••lIIablt Not ......bIe Not ...H... Not ,"aWe Not ....lob.. Not Ivlllable
Ahll.... k.. Nola..nab., Not ann.ble Not a..llable Not .....obh Not._1t N............ N........e "ot_ Not ........ "ot ..I1I.....
R.1ft eIi.....c lone NOI ...II.ble Not IVln.ble Not Inilibl. Not ...n.blt Not_.blt Not ...n_ "ot._bl. " .......bI. Not IYlnlble Noc.,..nIWe
Eltnll... Inlle · NoI.".n.",. "ot •..n.b.. Not '''In.ble Not ...a.blt N.. _ ..... Not .......... Not ......b.. N.. _.blt Not 1.llIable Not ......bIe
...... Itttmtitlen for 99.91% of Ihe tinlle dB Not I"lilable Not ..ail.bte N.....n.bl. Not lvallable Not_"bl. Not • ..uoble Not ...II.b.. Not_.bIe " ........bIe Not._....
Rlln IlttItulllon for ...lIlb111t, .trttntll' of tlnlle dB Not ....I.bIe Not 1".Hlble N...mlable Not • ..n.bIe Not ...lIob.. Not ......... N.t"lhlblt Not ...n.... Not ....I_ Not_
::I\tneterlltftt 0 lhe "10 11.1I0ft receiver
S,tellile rt«!ve noise temperatun K Not Ivanab'e Not IVlII,ble Not IVllilbie Not IVllilbie Not ...n.b.. Not ...n_ Not_,ble Not ..lIl.b.. Not .....b.. Not avalllillt
Satellite rtftIyt Inlennlltln In the dlrtetfon or Ih. reeder link Ilation dB Not a".nlble Notlnilible "ot ...n.b.. Not aYln.tlle NoI ...n.ble "ot ...noble Not ...II.b.. "oI ...n...l. NoI ...II.b.. Not Inllable
Automltic ••in tontrellCttinl Not IVlnable Nol I"ailable Not "allable NOlavailablt NOllYlil'blt Not IVaRable Not Inll.ble Notl"alllhl, Not lVlil.ble Not l"IHable
Pollmltlon (anile II eftAneel In Anne. 2 ofAPS30A In elle ollintlr polarization) CRICL CRlCL CRlCL CRlCL CRICL CRICL CRlCL CRICL CRlCL CRlCL
en due to rrequent)' ....It (pollrilition dllcrimlnatlon) dB
CII d.... "her CSO 8SS Mlwork. dB Not lVanable Not ,vlllable Not ......... N.....II.b.. Net "'Illable Not • ..n.blt Nt! l"lnable "ot ...lloblt Nota"allablt Not Ivillahle
en rront other uII..unenb in the Plln dB Not lvall'ble Not available Not l"ail'ble Notlvlnable Not ...nable NotlYiltablt Notl..Uable Not l"llllble Not,..ilabl, Not I\'IU'ble
cn r.... othorCSO rss ........ dB NO.lvallable Not Ivailable Not 1..lllble No. IVlnlble Not 1\'III.ble Not_.b.. Notl"lllable Not 1Y.lllhlt Not Iv.nable NetlYlII.ble
(I) Admlnislrations IrQ llronal)' encou,..ed 10 ute the spreadsheel provided "llh this tabte In ofdCrlOeaICultte
Foomoto I: For US..QSO D5. rain ctrcclS _ not relevanl.
FootftOIc 2: See lhe anknna lain panem mak in alllChment Ito documenl 4·9.11/165 COR'. I
Footnote 3; Sec tltest resultstentpllle"ln Fiauro 4 orntJ Dotumc:nl 4-9-1 1/172-E, 25 June 1998.
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Annex. 1 : BSS system ch.racteristica

Canada Canld. Cln.cI. C.n.d. C....d. I C•••d. C....d. ..ad. C....d. C••d.

S,.... O .....trkll.. Unitl CAN...J CAN...4 CAN...5 CAN-46 CAN..c7 CAN-4I CAN-49 CAN-50 CAN-51 CAN-52

Il!I)'Ile.. 1.1I.nclert,t1a

'nqum<)' Gill 11.508 11.500 11.500 11.5110 IUlIO 11.500 1I.5GO 11.5410 II.• U.•
AYlB_,.bl«,I.. %

IttttIwr Mllf BI"dwldth Mill 14.' 14.' 14.' 14.' 14.' 14.' 14.' 14.' 14.' 14.'
M.......d.. 1)'pe QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
..rII.tlM (-ale •• 'en_In Annel 2 of APS30 In f." orlin.ar pollrilltlon) cueR cueR CUCR CLICR CLICR CLICR CLICR CUCR CLICR CIJCR
en ..... fl"ttJ'ltl'CJ ....If c....ria.tion discrimln.'ion) dB
en .... '........ GSO BSS Mlwork. dB 14.4 14.9 14.1 IJ.6 11.9 21.9 17.5 22.1 13.4 ,0,7

en d.... asons_. dB 50.1 50.' 50.' 50.' 50.' 50.0 5... 58.1 50.' 58.1

CItor ok, -.""" em+l dB 50.' 50.' 50.' 50.' 50.0 5... 50.' 50.' 50.' 50.'
CIN+I ............, """".'h...hold dB U U U U U U U U U U
CItor ok, CIN+I ................r.II•• ,h_.ld (I) dB
Totll CItIr'" CIN+I ........n abOYt .perallna thrahold (I) dB J.' J.' '.9 2.1 J.' 1.4 5.4 J.J 2.J 1.5
ClN+I ..... 1htIc f... ".7% of the til_ dB 9.5 18.1 6.7 U U .., 7.2 7.1 7.1 7.1
CIN+I ........__otlnllh...hold I.r ".7% 01'''' d ... dB

5DKe Itltlln ch.nc""'It'C'I

IMItIhodo I -11.0 .91.0 .91.0 ••1.0 -91.0 ..... -91.0 ..1.0 .91.' ••1.0
_ ••Lr..... 1ho tII_.....1......rlh .,.1Ion dBW 47.7 :11.1 47.5 41.1 4". 4U 41.1 4.... 41.4 45.1

,...................-
IttteIw lilt..... dl.Meter .. liO.' 110.0 45.' 45.. 45.. lIO.. 75.0 45.' 45.1 60.'
O"..h .............. ro«I_l...... dBI
O'......................tpul. dBI :lU 45.5 :I:J.5 :lU :I:J.5 H.' :17.9 :1:1.5 :1:1.5 H.'!on'--dI""'.,,•• chantttristitl , ....... :1 'ooInote) 'ootn"e) , ....... :1 , ....... :1 , ....... :1 ,.ot.... :1 'totnelt) 'MlftflteJ POOInoteJ
Our ..' recehe.,.. Mise 'tmptrilUrt .t rttflver Input K
0.,*, rtttWe""" MIlt tflllper.'''ft •••nlenn. output K 1:14.6 145•• 1:14.' IJJA 113.4 12:1.4 11M. 113.4 I2:JA 11:J.4
Tot""""", I... dB U U 0.5 o.s o.s U 0.5 U o.s 1.5
L..R.... I 5:1.' 'U 50.0 4J.:J J906 39.7 29,5 40.7 45.5 :11.1
Lon...... I -'6.9 -16.5 ·IIJ.I -13.0 .75.1 ·115.' .95.:1 .74.' .73.6 ·IOU
A_ k.. '.0 '.0 ... ••• ••• ••• ••• ••• ••• •••__otlo ....

BI A BI PI P2 • I P2 PI ,
_08....... I 17.9 15.0 15.1 40.5 41.3 41.1 55.3 39.1 :14.1 49.4

....n .......1loo
Rain .U_...... ,or 99.7%.' the tllne dB 0.2 '.1 '.J ... I.l 1.4 U 1.1 U U
HMhi""" .... Ie ...... ler 99.7 % .'the 11_ dB 1.4 '.1 '.5 1.7 1.1 1.7 :J.I U 1.2 1.7
__ot.... Ior_...H'y ......'....1'1... dB 1.5 U U 1.1 1.2 1.5 :J.l 1.4 ... 0.51F___._......,_I"- GIh 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7..._ up8nk__n1

Nat 1",II.ble Not •••Qabte Not ....I.blo NoI •..u.b.. Not_Hab.. NoI_..... N..._
Not ..aII.b.. NoI'-" Not ....I.....

MW..... feeder Hftk .arth .t.tlon flrp dBW Not ......bl. Not.nlahle NoI ..alI.b" Not_."" NoI_ab" Not_..... NaI_..... Not ."aU.blt NoI ....b.. NotanO.bIt
LatIbo4o I Not_ablo Not ....le Not_.b.. NM.YaII.ble Not ........I' Not ......... Not_"" N........llie Not_.b" Not ...H.....

Lonoftodo I Not .."ilable Not •••n.ltle Not ...II,bl. Not , .....bIe Not.nHablo Not ...8ab.. Not ..olIab.. N.....II... Not ......... NoI ...II.....
AIdt.do k.. Noc ••IiI.ble Not_abl. NoI_ab.. Not_.b.. Not_abI. Not_..

Not __
Not .......... Not_" Not •..u.b..__I.....

N....08ab.. N............ N.. _.b.. Not ........ Not"""''' Not • ..u....
N..__

N.....Bab.. Not .......... Not ....l.....
lIo¥otla...... I Not •..uabl. NoI ......... Not •..u.b" Not_..... Not ......... Not .....ab..

Not __
Not ......ble Not .......... Not ......b..

___1or.9.97% .1••• 11m. dB NoI_obI. Not .......... NotlYlllaltlt
Not __

N........... Not_ Not_ Not ......b.. N.......... Not ..........
__.... Ior .....abIlitY .......... 01,1.. dB Not .......... Not_ab" Not .......... Not ........ Not ...R.ble Not_ Not._

Not__
N............

Not __

IO.r_"arlho............. ro«I_
Satellite receiYf noIlt tempa'ltare K NotlYli••bl. Net ••lIlable Notann,ble N.. _.ble Net ...nllble Not.YlII_ N.....It... rtotu.U.ble N.' ....I.blo Nol ...I1.....
s...itt nulyt Inttlln, pin I...he direction 0' the feeder link It.tkm dB Not IItVlllbble Not • ..uablo N.......II.bl. Not ......ble Not ••_ Not ......b..

Not __

" ......n.ble N........b.. Not Inillbit
Autern.tlc ,,'n tfMItnllttthtl Not ....I.ble NoI •..u.... Not 1..lllbl, N.....H.b.. Not •..u_ Not ......b.. NoI ..08..... Not ......b.. N.I ....I.b.. Not ...HIbIt
PoI.riaaclon (-eJt .. defined i1II Anno J 01 APS30A In flse 0( Hnear polarilitlon) CRICL CIlICL CRlCL CIIICL CIlICL CR1CL CRlCL CRICL CRlCL CR1CL
CIt due •• fftClUbltf re-Ult (pol,riaatlon dlHrimlnltlon) dB
CII due to other GSO ass network. dB Not .nll.bl, Not ..all.b.. Not ...nlb.. Net Ilnll.bl, Not .nll.hl. Not ......b.. Hot ...II.ltle Not 1¥.II.h" Het I¥.,ble Not .¥.llablt
ell from other ....,Dment.I" lhe PI.n dB Not IYlII,bSe Not '¥Inlble Not .Yllllbit Not .Yln.blt N...¥ttI.ltle Not ...II.bI. Not .",n,bIt: Not 1¥,R.bIe Not •••It.... Not .YIU,blt
en r_ ....... GSO rss ........ dB Not aYln.bl, N...van,blt NotlYail,ble Not Inll,ble Not .".H.ble Not .",nlbl, Not_.bh Not .¥.n.bit Not .¥.n.hlt Nit 'YlIt,btl:
(I) AdminiS1t11ionl _ S1ronaly CftCOUrqtdlO lite the -lPifadshCct ,rovldccf,,"lth-this t.ble in order to cah:uhlle

F_I: ForUS-oSODl.m.clTcetl ... no'IIIcvMt.
footnote 2: See tho antenna JAin pattern mask In ltIachmcnl Ito document .-9-11/165 COrT.1
Footnote 3: See "test ",svlts tcmplatc"ln FiJURl4 oflTU Document 4-9·1 1/172-E. 25 June 1991.



""""", : BSS .,.__Of1II1C1

Clnlda Canld, Canada Cln.da I Canada I Canida \ Canada e....d. I Canada e_eda

SysteM Cbarlderitlln Units CA"·53 CAIf.54 CA"·55 CA"-56 CAN-51 CA"·5I CA"·" CA_ CA"",I CA"",2

:SnteM CItlrac.erlseln
F_cy GH. 11.500 1J.5OO 1J.5OO 1J.5OO n.5OO 11.500 1J.5OO 12.500 1J.5OO 11.500
A..H_,oblfttlve %_.ol.. B.ndwldth Mil. 24.0 24.0 24.' 24.t 24.' 24.' 24.' 24.0 24.' 24.'
Modolilion .". QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
....rbllleft (-ate II tltfIntd In Annu: 1 0' APS30 in Cist or )Inti' polirilillon) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CLICR CUCR CUCR
at ... t. 'rtqUeftC)' ...... (po••rililion dlHrlmlnlllon) dB
CII ............ GSO B55_. dB 2J.l 20,6 15.4 2304 23.0 17.' 24,9 24.7 21.1 1'-1
C114.... GSOns_. dB !G.O !G.O !G•• !G.O !G.' !G.O !G.O SO.O !G.O ..
CItor", _r""" CIIHI dB !G.O !G.O !G.' !G.O !G" !G.O !G•• SO.O !G.' ..
CIH+I -"""_'"' th....hold dB 6.6 6.6 6.6 6.6 6.6 U U U U U
Clotor", CIH........ •hove op.rllln.'httthoid (I) dB
TIt.1 ClHr tk, C/N+llllirain aben Operltml thrnhold (I) dB 1.5 1.8 5.2 2.' 2.7 5.1 1.2 2.0 3.2 5.2
CIH+I ..... Hnk lor 99.7% 01 ,h. 11m. dB 7.1 7.] 7.' 7.5 7.5 7.7 7.1 7.7 7.' 1.1
CIN+I ......n lbow: onrltfntthmhold lor ".'7~ 01 the time dB
ISDICe..... cUl'ltitri.ticl
LonaHodt 0 ·'\.0 -".0 .,... -91.0 ·'1.' ·'1.0 -9\.0 -91.0 -91.0 .91.1
_e.l......... the tllreetl... .r,M ....h ....I... dBIV 45.0 41.9 47.2 41.7 41,1 46.9 4... ..... 47.' 4704
Eo .... r ....
RfttIWIlntam••nMter em 60.0 45.0 '0.0 45.0 45.0 98.0 n ... 75.0 "'0 75.0
Clft.uh_.p," II ncelverlnp.. dBl
On-I.h 1it1tftll111ln at anttnfta output dBI ]1.0 ».5 ]9.5 33.5 ».5 39.5 42.1 37.' 3'" 37.'
OIf.I.h ........... fh.r.ctmltln FOGlnote) Foot..... J FooIMle3 'tot.ote3 FOOIntle3 'OOInote3 "Hlnlfe3 'ootnote3 'ootnole 3 'oetnote)
Qelr tk, nctIyt ""tIft n.be tempel'llun II receiver inpul KClear'" I'ftthrt 1)'1I_ "else lemperll.n .1 .n.ennl outpUI K 12].4 I2U 12U 12304 123.4 123.4 161.3 \45.' 123.4 123.4
T.... '-....... dB 1.5 0.5 U 0.5 0.5 1.5 0.5 0.5 1.5 1.5
L_ 0 40.' ]'-1 25.5 45.4 0.7 ] ... 19.\ SU ]7.5 ]1.5

Lonaltudt 0 :111,9 ·115.1 ..0.2 ·75.7 ·79.4 ·98.\ ·115.1 .1]4.1 ·122.2 .".5
Akk.... h. 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0.0 0.0 '.0_ctI__ , , E DI DI E A BI C DJ
a............ 0 38.2 41.0 57.9 35.5 3U 55.1 I'" IU 35.7 51.7

~_k'
RIll.. II for 99.7% oflht time dB 0.] 0.4 2.7 0.' 0.' 2.6 '.1 0.3 0.7 1.1
HeI.llltfftlldaeto ram f.r99.1 % oflhellme dB 8.7 0.8 3.J U U r 3.1 ... '" 1.3 1.5
Roin._Iot...,.bllll, ..._ .....fUm. dB 0.5 '" 3.4 \.' I.' U 1.5 ... 1.3 J.7
..., IIftk II1th Itlt OIl rh.radtrfttlc. ...
F_ GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
MI.lIn.. ","nk pOWtr con,roI Not 1.lnlble Not IYlIllblt Not .VlII.ble Notl••II.b" " ....080.... ".._..... N.....iII... "..._bl. " .....I..bl. "............
MI__ lIoh ....h ....I.....rp dBW Not IYIn.bl, "Il ...H...Ie Not .....ble "o._b.. " .......b.. N.......bIt " .......ble "ot ......... Not ...U.... "II .........
L.th.... 0 Nol .YlfI.ble Not .yail.ble Nol ••lrihble Not .......le "01 .......... N.......bI' " .. ...a.ble "ot .....ble "oI_.bl. HoI_.ble

LonaH'"
0 NoI.y.n.bl, NOI .y.ll.ble Not.vall.ble N.....II.ble N......ble """'I.b.. " .....110.... Hot ...n.We Not .VlII.bl, "oI ..all.b..

A_ h.. Not •••n.bl, N....,III.bl' Not .yail.bl. Nol ....I.bl' "........... "ot ......... N.......bl. ".I • ..n..... " ......I.ble "ot .....bl.
R. dlMltI' 10ft' Nol .",nabl, Not IVliI.bl, Nol,••n,.. Not •••nable "11 ..011..... N....an... " .....n.b.. " .....11..' "" ..aUabie "............
EleYttiOll Iliale 0 Not I.,.n.bl, NOI ..ln.bl, Not.VlII.bIt Notl.,lnlble .... ..,tIIIW, Notl..a.bIt H.....n.b.. " ....oII...Ie "et •••llablt "II ..........
Roln__lor 99.97% 01 Ih. lime dB N"I••II.ble NOI,.,.n,bl, Not 1.lllable "01 ••01...... "............ Not,,,....... "............ " ....011..... "Il_.b.. "...-Ro...._.Illon lot ...II.bllk, ",-",. ol.lme dB NollVllllblt NOI tw.n.bl, NOI ....lablt Not.YaII.Ilth: "ot_..... " .....n..... "11 ....lob.. !'t......... ".._..... "11_.....
a.andtriJtin ef .he .Ice It.hOft rectlytr
SMtIIIt. ftftiye lloilt temptralure K "01 ...1..... N.....n.lltl' Not ••ail.ltle " .....n..... 1Iot •..n..... "ot...a..... ".._..... "...- "01 ....1..... "11_.....
S.teIIIt, rtttIve .ntenn. I.in In Ihe dirtdien of Ihe fftdtr link ...tlon dB NoII,..II.blt Nota..n.hl, Nota"lIlabie Not •••II,hl, Noll......hle "oI_.b.. "oI ...H.b.. " .....II.b.. "01 ••011..... "".nll.b..
Aulo••tlc a.ln tontrol Itl.ina Not ,,,,n.bl, Not,nn.ble Nol ..aH.ble H.....II.b.. NOIIYlII.ble NOIIY••ble " .....II.b.. " .....II.bl. "oI ...II.bl. No'ivallable
'oIlmldon (.nalt'l defined In Annn J orAPS30A In tilt of Iintlr polarization) CRICL CRICL CRlCL CRICL CRlCL CRICL CRICL CRICL CRICL CRICL
CII due I. frequency ""use (pal,titltlon diltriminatlon) dB
en dIM to oeher GSO ISS network. dB Not 1.ln.ble 1Iot •..n.bl. Notl..llaW. 1Iot ...II.bl. "1l ...II.ble "oI ••oIIab.. ""' ...11..... " ....all.ltle NOI •.,IiI...I, Not I••nablt
en fro... ether .ullftlRfttlsln .he PI.n dB Notavanable NolaVllllble Nol.vall.ble Not Ivailible Not 1.llIable "01 ••011..... NoIlYlnablt N.I •••il...I. Not "Inable Not .........
CII I.... _ GSO FSS ........ dB Not lvail.bl, "1l ...II.ble Not 1.IIl.bIe " .....lIoble " .....n...I. " ....011..... HoI.nll..... " ....all.ble Not aftlfabl' "01 ...11.....
(lfACImini...._ IIVltrottll)' cncounaed 10 Ult tho lpMcIsheel ProviciOd,,:11b this Tabl~ in order to alcul_'_1: ForUS-GSOD5.roIn_ .............1.
FooInott 2: See tho anlenn'lain panem IIWIe in ItIIChmenlllo document 4·'·11/16$ Corr.1
,_]: Seo "te" ....Its t.mpl...·ln Flau" 4 ollTU Doc...'" 4·9·11/172·E, 251... 1998.

- -



Annex 1 : BSS lyatem c:h.ract~IUCl

Canada Can.d. C.n.d. C.n.d. C.n.d. eanld. e.A.d. C.n.d. e.n.d. I C.o.d.

Systflll Ch'rlC'teri,lic, Unill CAN-63 CAN"" CAN-65 CAN-M CAN",7 CAN... CAN'" CAN.'" CAN-71 CAN.71

snte. Ch.rtderiJlitl
Frequency Gil. 1I.soll II.SOO Il.SOO IJ.SOO Il.SOO 1I.soll IJ.SOO 11.- 1I.sGlI Il.SOO
A.......1ty "jodi.. %
__neI.. B••dwld'h MIlE 14.0 14.a 14.0 IU 24.1 24.1 24.1 24.1 24.' 24.0
Modul..... I,.,. QrSK QPSK QPSK QrSK QPSK OPSK QrSK OPSK QPSK OPSK
PoIariI.Uon ('nalt al dtflnetl tn Annn 1 of APSJd in tlse or linear pollfiudon) CIJCR CUCR CIJCR CIJCR CUCR CUCR CUCR ClJCR CUCR CUCR
CIt ... t, r,..enc,. I'HtIt (poI,mtion dilcrlmln.llon) dB
at ........ho' GSO US_, dB 23.7 24.' 24.7 24.' 23.1 2J.S 19.7 2406 23.7 24.7
at ...... aso I'SS_rIl. dB 50.0 50.0 50.0 50.0 50.0 50.' 50.0 50.0 50.0 50.0
CIt., *J Itod", lin. CIN+J dB 50.' 50.0 50.0 50.0 50.' 50•• 50.' !e.0 .... SO.O
CIN'I~"" It _.I1••"'.......d dB u U U U U 6.6 6.6 6.6 6.6 U
0 ...*J CIN.I ........_ ...."11...h..,hold (II dB
T...I OtIrI., cm+1 nt'rain .Hvt oper.Unllhmhold (1) dB 3.7 1.6 1.7 1.7 3.' 4.4 3.1 2.2 3.' 2.2
CtN+1 tot.1 Hn. ror 99.7% of the tiMe dB '.1 '.0 ... ... 1.3 U 1.6 1.6 '.7 1.6
0JIIf+I ........bltYt OHI'ltinl thrtlhold ror 99.1% .r Ih. ti•• dB

ISuce ...11. rhlracteristic.

LonaItudt · ·'1.0 -91.0 -'1.0 -'I.a ·91.0 ·'I.a ·91.0 ·91.0 ·91.0 -91.a
.....eJ.r.a.la die dlredlon or the elrth Itadon dBW 47.6 46.2 45.9 3'" 47.5 41.' ..'" ....... "7.7 .....5
I!a ... .. n
Recftft antenna di....er ,m 60.0 60.0 60.0 1"'0 6O.a 60.1 6O.a 75,a 6O.a 75.a
o.,III""'nl pin It ...... lnpul dBI
O"'.........................tput dBI 36.0 36.0 36.a 45,5 36.a 36.1 36.1 37.' 36.0 37.'
OfJ.nh antenna I'M rh.rtrterittln 'ootnole 3 FoottIote3 Footnote 3 FOOInot., Footnote 3 "Mlnote' Footnote 3 FootnoteJ FootneteJ FootltOte3
Cletw*J___"_"."lit rt«l........ K
CIftr ..,. ncen..,.... ........,.,.Iurt It Inten... "Ipu' K 123... 145.' 136.6 1..5" 123.4 123.4 123.4 136.6 136.6 136.6
T.... peInII.. l... dB o.s 0.5 0.5 o.s 1.5 1.5 1.5 1.5 0.5 0.5
LadlulIt · ..,.. 60.0 59.6 611 .....7 ..1.9 34.1 54.a ..7.4 51.1........ · -52.7 -111.9 ·101.6 -61.5 -63.6 -17.6 ·IJI.J -17.7 -1n.2 -,4.1
A_ km a.o 0.0 a.' I.a a.o a.a a.o I.a 1.1 1.0
RaIft d ••lle ZOM 01 A A A 01 02 F A C A_..... · 24.a 1'.7 2lI,7 15.1 31.1 "1.5 40.' 2U 17.7 23.1_.....

tin
Roln 1ll.....1ll1eu I.. 'M%".....1... dB .., a.1 0.1 0.1 ••• I.a 0.4 '.\ 1.6 0.11-.............. ruin ,..99.7 %.,.he.lm. dB 1.5 0.1 a.1 G.2 I." 1.7 I.' G.2 ... 0.1__rur ...DoWIIly ...........I.Im. dB 1.5 '.6 U 1.7 U 1.9 1.3 .., 1.5 I.'
' ..... InIr. ...rth ........ c......rteriltic.

~ GIll 17.7 17.7 17.7 17.7 17.7 17.7 17.7 \7.7 17.7 17.7
M.oI__ up..... ptWt, ' ......1 Not_.b.. N...volI.bl. NetlnU.ble N......Iab.. N...volI.bIe N.. _.bIe NII ..ollIIbIe NII ...IIab.. N.. _ ..

N.....nobl.
MInI.... rtedtr link firth Itttion elrp dBIV Not lniltble Not lmIU.blt N..._b" NoI •..u.b.. NoI ......b.. NoI .....bIe NII ...II.b.. NoI"""""" N..._b.. NotlnH.bleLa._ · Not.nll.ble Not '1'.n.ble N•• ",,"."e NoI ....I.b.. NII ..oll.b.. NII_.bIe NIIt._bIe NII ....ob.. N.. _.b.. Not ...n.blt
LonaItudo · Not •••II,blt Not 'nll,ble N........blt Not '\'IIIIIMe Not .nH.bIt NoI .....bIe Net ."all.ble NoI ...II.b.. N......I.bIe Not .nn.bl,- k. N","".bl, NOI ••aI••bl, N........bl. N......I.~.. Not_.bl. NoI ........ N..._b.. N........b..

N.._"
N.....n....

_dlntall••_ Not t ..n,ble Not ...n.bIt N......Iab.. N......I.bIe Not ........ Nil_ Net.nn.ld. Not_.... Nol ....I.... NoI_.b..
lion.......... · Not .vailabl, No. ,,.all,blt Not 1",It.blt Notlnll.blt Not: I..h,blt N.t Inlt.w.. Not Inhabit Not_.bIe N•••..nob.. Notl...n...
II'" atltftultl_ for 99.91% of the time dB N.....I..bl' Not ,YaII.blt N.....n.ble NoI ......bl. N.....1IobIo N....._ Net.YaMIt N.. _.bl. N.......ltte Nol ........
__..leu I., ...UO~II/ly_.....I.im. dB Not ......b... Not ...II.b.. N....aII.b.. N......t.... N.. tmIIobIa NaI ..aII.bIe

N..._
N.. _.blo Nol ......... NoI ...Uob..•ht,._........ rt«l~

SottIlI.. rt«l................... K N....ail.ble Notl".i1.ble Not •••iI.ble Not .".11... Not.yahable N.. _.bIe N........... Not 1..II.ble Not.".n.ble NoI ...II.blo
S.teIIlte rtrtlve anttanl plft in the diredion of.he reeder link 'Ia'ion dB Not .".U.bl, Net IYIII.ble NoIaY.n,ble N.....u.~.. NIIt ••000ob" N.. _.bIe Net .".H.bIe NoI ...llob.. Not_.blo N....all.blo
Au.....atlc ••In unlrelld..... Not .Yln.b', NellY.n.ble Nol.Yln.ble Not."lltable Not ...lI.b.. N.. _.b.. NOI a..all.bIe Nil ......ble Not ...H.bIt N.....II.b..
POlanlltion (In"" II defined In Annel 2 or APSJOA In r.le.r linear polarlzallon) CRICL CRICL CRlCL CRICL CRlCL CRJCL CRICL CRJCL CRICL CRlCL
m ..... hequtnc)' ftotIlt (poilri.I.lon dlscrimln.tlon) dB
C1I d....o ether GSO ISS Mtwerkl dB Not .vall.ble Not • .,.nable Not a.,.n.ble Not IIVlliable Not .".llable Not IIVln,hle Not • .,altablt Not available Not ''fIII.ble Not ...lI.b..
CII rre... elhtr lltll.flenll In Ih. M.n dB Not .".n.blt Not .".n.ble Not a"ail.blt Not a"all.ble Notanllable Not '''In.bl, No••",lIable Not available Not a'flll.ble Not ."an.ble
at I_ ..he< GSO rss ........ dB Nol avaltable Not ,vall.ble Not .vailable Not ,.,.Uable N.....n.bl. N.....II.b.. N.....II.b.. Not aVlnabl, N.....II.... Not.Vlnabtl
(I) Adminillflltons IRlltronal)' cncoumlCd 10 usc tho spn:adlhcct plOvidCd-,,·lth-.his Table in order to calculAie
F_ I: Fot US-OSO 0'. raI••11'....... not .......1.
F_2: Seolho_pl. _muk i. _ ... 1•• _ .....·'·11/16' Corr"
Footnote 3: Sce"tcstftlSUh.lempiatcllln FiluI\14orrru Documenl ot-9·11/112·E. 2' June 1998.



1\"""1 : ass .yll"'" lMroctertlltcl

C.nld. C.n.d. C.nld, eanad. e....a C.nld, Canle.. Canada etntd. Clnldi

S)'tft. Ch....tleriItJn Unll. CAN·'3 CAN·'4 CAN." CAN·" CAN·" CAN." CAN·" CAN-H CAN'" CAN..2

:,)'IttRI (,.lIlrldtrlltlu

,~ GHz 11.500 12.!OO 12.500 12.!OO 12.500 12.!OO 12.500 12.500 12.500 12.500
A....oblllty obJettI•• %
RtHIftI' noaH: a.ndwldth MHz 24.0 24.0 24.0 24.0 24.0 24.1 24.0 24.0 24.' 2U

111"''''''11.. .,... QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
,tlarb:1fItn (_nate I' cItfIntd in Anner. J.f APSJO in ('I,e ortlne.rpolarizllion) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCRen_.. 'ACIUtftCY I'HIH (poItrlution di.c:riminltion) dB
en ...... ...... CSO BSS_. dB 19.4 24.2 22.J 14.4 22.1 1'-5 24.1 24.1 13.3 21.5
en ...... GSO PSS.-. dB 50.' SO.O 50.' SO., SO., SO.o SO., 50.' SO., 50••

Oear"'" ''''' """ CIN.I dB 50.' SO., SO.O SO.O SO., Sll.' Sll.O Sll.O Sll.' 50.0
CIN+I ....1nd •• .,.,.II•• II"..hold dB U 6.6 6.6 6.6 U 6.6 6.6 U U U
Oear sly CIN+I ••",••h... '''''11•• Ihrllh.ld (I) dB
TOC.I Clttr sk, CIN+I mlraift above optrlUnl threshold (I) dB 3.1 I.' 4.' 1.9 5.1 6.1 J.l 3.J 4.' 5.1
eIN+. tott' "nk for 99.7% .f the time dB .., 8.7 9.' U U 9.1 9.' 9.0 9.' 9.1
CIN+l .......bo......"II•• 'h...h.ld lor 99.7% .1 'h. ,I... dB
SPite llilloft (hl'lderi,1 c.

Lont".... 0 ·91.0 ·91.0 .91.' .".0 .91.' ·91.' ·".0 .91.' ·91.' ·91.'
5.... e.1.r.a.ln the dll'ftllon of the earth Ibdon dBW "'.9 "'.9 41.5 47.0 4'" 5U 45.4 47.' 47.' 49.'
~rt.. lt... rharatteriatiu
RtceI.. antmnl dlallltttr ,m 60.' 60.0 60.0 60.0 60.' 60.0 75,0 60.' 60.0 60.'
Oft-nlilldtftni pin It ftftiftt Input dBI
0............. pin It Inten......put dBI 3U 36.0 36.0 36.' 3U 36.' 37.9 3U 36.' 36.'
Off-.... Inttmtl.lln chlndetit.1n FCIOtnete) Footnote) '.etnele) footnote) ' ....... 3 ........ 3 'MlMle3 ' ....... 3 Footnelel ,.......,]
CIeM'''' nreIw I)'IteIII MItt teMper....... It rtteinr input K
Cleat .., I'tfthrt I)'IIem ..... _perAlw, II Intenn. output K 113.4 134.6 113.4 134.6 IUA 123.4 IJ« 123.4 11304 11304
T...I ptlntl.. l... dB '.5 '.5 '.5 1.5 o.s o.s o.s D.5 D.5 D.5
L........ 0 33.3 51.1 41.1 53.6 42.2 ».!1 51.5 5U 45.' 31.5
~

0 ·111.0 ·1I4.l -13.1 ·113.5 -71.1 -14.2 ·'11.7 -IOU -93.2 ·7'.1
A_ km '.0 0.' ... D.' '.0 ... ••• ..0 ... •••Rlllldl_ .... , BI 01 BI 01 OJ B2 B1 01 81-- 0 45.1 17.6 39.9 15.4 37.2 5U 19.9 JU 31.1 43.1
IPre_........,.II ..Rot._ rto'99.7%0I1he_ dB '.4 '.1 1.0 o.J 1.1 ... 0.3 8.J 1.6 1.1
Nil.....,.... ...... roln for 99.' % .I.he tI... dB '.8 '.5 1.7 '.4 ... r 1.5 '.6 1.7 1.1 I.'__........""1.._ .... 01.1... dB I.J 1.1 U 1.1 U 304 IA 1.3 ... 1.5
IF.... Iftk arth staft_ tbartdtrittkl ;

,~ GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.' 17.7 17.7
111••1_upn"" ...........trol N...",H.ble Not ...n.hle N....oI..b.. NOIIYlHlbtt N........... N.. mu.b.. N.....u"'I. NII .....bI. N........b.. N..........
MW... feeder ""k tarth I •••lon firp dBW Not .".nlblt: Nota..n.ble N.....R.b.. N........... N............ N........... N............ NII_ N........... N............
L_ 0 Not a..nablt Not ........ble Not .Ylhablt N........b.. N....oB_ N"·""'••" N............ N........... Nil ........ N...........
LontJtude 0 Not.v.n.ble NOI ....II.ble NotlYan.ble NO'IVIII.ble N.......... N...voII.... N.....n..... N.._'..... N...voII.b.. Not.nll.blt
AItI..... k.. Not IVlII.ble Not .vaR.ble Nol ........ No. avaII•.,Ie N......"'.. N....-.. N............. NII_ N.......b.. NII ...III...
RtJn ~lfIc lone No••v.ll.ble N.....U.ble N.....nlbl' N.'I.-lllble N....011"'..

N..._ N............ NIl .......... N............ NIl .........
_ ......1. 0 NO'lvalilble Not .,allible Not ....II.1t1t Net IvaH.blt

N..._ N........... Notntn.bIe N....011.... Not I ...nnte NII.voII.....
RtIn .........1. 'or 99.97% 01 the time dB Not.nll.ble NoeIVII".I. Not ...Albl. N........... N........... N............ N.. _ ..... N.........,. N....oIl..... Nil"'."'''
RaIn __-"on lor ••001.bll"._,••••111m. dB Not IVIII.blt No'a••llablt NO'lvlll.bIt N.....II.... N....oIl..... N............ N..."""..... NII .....b.. N" ..I.lbIe N...........

""...-1....h. 1«It. '" rectiVtr
SttelHIt rtetivt noise ltlltptr.ture K Not IYllllbl. Not IVlII.blt Notlvllllbit NotlY.lllble N.....II.... N..._ N.....II..... N.' ..oll..... NII ...II_ N.....U.b..Sa..,.... ....... Inttn........ In the dlndlon of the rffihr "nk ....Ion dB Notlnlltltle No'lvlHlble Noc IV.HlbI, Not 1..II,bIe N...,..II.bIt N"""'.... No....nlMe N.....U.... N.....II.... N...Vlillbl,
Aut••atlc IIIn conlnl Rldnc Not I••n.ble Not .Vlll.ble NO.I••it.bl. Not Iv.illblt N.....II..... N............ N.....II.b.. N....oB.... Net a.ln.bIt N...""".bIt
P.I.rb...... (Inale II denMd In Annn 1 or APSJOA In use of IInelr pol.ria-tlon) CR/CL CRlCL CRlCL CRICL CRICL CRICL CRICL CRICL CRlCL CRlCL
en ..... rrequtlH)' rt41t (polarlzltion dlacrimlnltlon) dB
en .... ,........ GSO BSS ........... dB Not.YlII...I. NI,lv.nlble Not Ivlll.bIt Net ...llbl. NII ...II"". Not Ivallible N.t ....hle N....olI...'. Not I..llablt Not Inlllhi.
en r...... other .nllftllltfttlin tIIIe PI.III dB Nollnif,hl. No••vlll.ble No. a••Ullble NotIY.itllble Net IVlh.hIe N.....II.... Not.nllabl, Not avan.ble NotlVIIU,ble No' Iv.ll.bl,
Cli 1_ ...... GSO PSS ........ dB No••nll.bI. Not IVIII.ble Not IVlnlble Not 1V.llable Not .",AlbIt N...voll.... NotlVlllablt N"IVlII.blt No••vIII.blt NltIlvaillble
(I) Adminlltrallons IN siron,!), cftCOUrIIcd to usc !he spreadshee. provided \\'ithlhil Table in order to calculate
F_I: ForUS-oSOD5..... oI1'OldJ ...... "'I.......
POIJCrION 2: See the _eM..ain pallem muk In attachment I to document 4-9-11/165 Con. I
Footnoto J: Soc "test remts lemplalc· in FipR: 4 orrru Document 4-9-11/172-£, 25 June 1998.

n A.



Annt. 1 : BSS .yalom _Odoll.lIes

Ca.lda I Can.da I Canld. e.nlda Clnadl C••tI. C...... I C....... I C..... I .......
SysteM Ch....cterftdtt Unlls CAN..3 CAN-14 CAN..5 CAN-16 CAN..7 CAN... CAN'" CAN·90 CAN-f1 CAN.92

!SYlItm Chlt.derlstin

'-' Glh IUoo IUoo 12.500 12.500 12.500 12.500 12.5" 12.500 12.500 12.500

A.olt••R1t, "jedl.. %
Rtftfftr nllte Bandwidth MH. 24.0 24.0 24.0 24.' 24.' 24.0 24.' 24.0 24.' 24..
Mon''''''.". QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
....rlaltl. (Inllt n ..... ht Anntl 1.rAPS30 in Ute of IIne.t pol.rba'lon) C1JCR CUCR CUCR C1JCR C1JCR C1JCR C1JCR cueR cueR cueR
en due f.'rtfIINMr ftoUII (,...rlllllon dlKrhninltion) dB
en ......._aso ISS""""', dB 24.1 24,9 24.1 24.4 14.' 14.0 14.' 14.0 14.' 14.'
endHtoGlOns_ dB 50.0 50.' 50.. 51.1 50.' 50.. 50.0 50.' 50.1 50.'
Cln, .., __CII"I dB 50.0 50.0 50.0 50.0 50.' 50.' 50.' 50.0 50.1 50,0

~+l .....IrHIl_"'th_ dB U U 6.6 U U 6.6 6.6 U U U
~,*, CIN+l ....................'1.1 thmllold (I) dB
T.... Cleo,..., ClN+I m......... o,.,.lllllhmhold (I) dB 3.9 2.1 2.9 15 3.7 3.7 3.7 • 3.7 3.7 3.7
CIN+lIol.. _ ror 99.7% or'he ,I... dB 9.1 9.0 9.2 !1.5 7.2 1.1 !1.5 6.6 7.7 t.O
CIN+l ...........-'n' thmllold ,.,99.7% oIth. tl•• dB
SDHIItIlt.... chlnd,ri,. a

r-attwde I ·'1.0 .91.0 .91.0 -91.0 .71.5 .72.5 071.5 .71.5 .72.5 .71.5
_ tJ..... 1n 'ha d1_....I,ho nrth 11.11... dBW 47.6 42,3 45.7 47.7 53.4 54.4 S4.I 53.1 51.4 53.3
hrth ..olI....._ ..

ReaiYt anltan. 4illntter .. 60.0 120.0 75.0 60.0 45,0 45•• 45,. 45.0 45,0 45.'
0...110 ............... ....m.- ..,.. dBI
00..111_............... l1li,.. dBI 36.0 42.0 37.9 36.' 33.6 33.6 33.6 33.6 33.' 33.6
00'..1." tmtnM ._ tharad,rlstlcJ Footnote 3 FOOInote 3 Foolnot,' Footnoee3 A'JOAn""! AP30A_.5 AP30A-.5 AP30Aftnn5 APJO An,," 5 AP30A"ntIS
CItar sky nctIft arm-... tflnpfl'ature I' rtttlvtt input K
CIttr sit, rtahe.,.. ...... temperature at ,nlennl .utput K 123.4 161.3 145.9 134.6 120.' 12'.' 12... 12... 12... 121.1
T.........1Ina .... dB 0.5 1.5 • .5 1.5 1.5 1.5 1.5 0.5 1.5 t.5
La._ I 49.9 61.3 .0.1 53.' 30.5 36.7 41.1 19,5 32.1 41.4........... I ·97.1 ·133.7 .123.5 -46.9 .aU ·76.' .73.9 ·91.5 ·117.1 -123.4
AUI_ k. 0.0 0.0 0.0 ••• '.0 ... '.0 0.' ... ..•
..... diM.tIc... DI A A BI M M K M E D-- I 32.5 7.1 16,4 25.5 52.2 47.2 42.1 45.4 29.1 16.4

....H.t.... ""'•..-lIco
Rim .1ttmI1tlH for"'.7% If the dIM dB 0.5 0.1 0.1 0.2 1.9 2.1 1.1 3.1 1.1 1.2
__...... _ror99.7%oItholimo dB 1.0 '.2 0.1 1.4 J.4 3.J 2.6 3.5 U U
Rain_lor teen.... eI.l.. dB 1.6 1.3 1.2 1.5 U 4•• 4.3 J.I U 2.9
._....."" ...................It.

'_tt GK. 17.7 17.7 17.7 '7.7 17.7 17.7 17.7 17.7 .7.7 17.7
M••I............ ptwtr e.trol N.....n.... Not ......ble Not lvan.ble Not ...llble

N..._ N.......... N.......... Not. ...lllbl. N........... N..........
MlnI_ ftflftr link urth ...tion flrp dBW Net I.,.n.ble Nota""_ble Not available N" ........ N.. _ .... N.. _ .... N.......... Nota.lable Not.....bIe "'..-..Lalit,de I Nat.y.n.ble Not ...nabll' Net lYailabte (lIOII..nable N.......... N..........

N.. _
HOIn.l.blt Not ........... ""'_....

.....aItode I Not ...nable Not ulila"le Not ...llable Not ...n..... Not Inn.ble N....ail.... N..._ Not ,.,.Uabte NeI ••, .... ""'.ntI....
A_ k.. NotlYallablt: Nat InHable Not ....blt Not ....bIe No........ Nat ........

N...""'"
N......ble N........... Nat.__d'_.._ NDlIYlnable Nota.,.n.ble N.....nule N........... N.. _ .... "'....- N..__
Not ...III" N.......... Nat ...B...._.........

I Not lYaH.ble N........... Not ,YIIt.bIt N...ntI.... N.t ....... N.....na... N.. _ .... N.. _ .... N......_
Nat__

__ror99.97%oI.holl... 4B N.....n.ble N..."",,, N........... Nat.""". Nat ........ Nat ........
N.. _

Nat ..ail.... Nato_
Nat _

__...... r.. _oIIltllY-... oIlimo dB N.....I..... .....nnablt
N..__

N..""""
Nat .._

N...........

Nat __

N......... N........... Nat_

• .......rt ...tion ntelttI'

SI.tlllte reteIve ntilt lemptnhare K N.....II.... N........... Not InUabit N...ntI.... N....01..... N.........1t Not ...11aDIe "'.....n.... N........... Not ..all.ble
S..... receive ....tltft. allft In the dlrtdlOfl 01 the Ittder Unk .1.lln dB Not Inll.ble Not ....It.bte N........... N...ntI.... N...ntI_ N.......... N....ail.... Not ....I.bIe N.....II.ble Not ••111."
Aul....lk ••In unl'" nUlftl H.. •nll.ble Not ....I.ble N.I.nU.ble Not ...n.bIe Not ...II.ble Not •••H.bl. Not •••Hlblt N.....il.ltle Not ...n.ble Not •••H.bl,
PoI.ril.ti. (.........nlltd In Annn 2 0' APS30A in tilt er lint.r pDf.rlzallon) CR/CL CR/CL CR/CL CRlCL CR1CL CR1CL CR1CL CR1CL CRlCL CRlCL
CII due 10 rrtqlltftCf rt-Use (pol.nutlon dilen.ln.tlon) dB
CII duo.o Ilher GSO ISS ""Orkl dB Nol ....n.ble Net •••II.ble Not.vall.ble Not •••n.ble N....oIl.... Net •••II.ble Not •••lllble No....llable Not • .,.llable Noc •.,.II.blt
ell from other ............1. In the PI.n dB Not •.,.n.ble Not .....II.ble Not .....n,ble Not , ....n.ble NoI .....ilable NoI .....nable Not ...il.ble "ot ...il.ble N.'.Yln.ble: Not 'vail.bIeClI__asons_, dB Not.van.ble N...,..il.ble No.....,II.bl. Not,...,n.ble Not ....,n.hIe Not .....n.ble N.....II.... Not IVlII.ble NoI ..all.blt Not ....all.ble
(I) Adm"iAi..mcioM 1ft; ..rontl)· encou. 10 usc lho qm:adshcet pro"idc:d with this Table in order to ealeulaIC
,_ I: Fo, US.(lSO DS. rail cllteb ........It.....
Footnolo 2: Sco tho Mlenna pin pattern milk In altaChmmt 110 documenl 4·9·11'16S Corr.l
Footnote 3: See "lest mulls template" in FlauN .. of ITU Document 4.9.11f172.E. 2S June 1991.



A..,.. 1 ; IISS .,..om choroctorlllicl

Canada C,nld, Clnld, Inld, Canldl Inacl. e.nUI Clnnl C.alet. Inlet.

S)'Ittm a,nctt"..I" Unit. CAN.'3 CAN.,. CAN.'5 CAN." CAN-t'I CAN.,. CAN·" CAN.lao CAN.IOI CAN.IOI

,Snttm Olrltltrktlrs
F.........,. Gill 11.510 12.5011 12.510 12.5011 12.510 11.5GO 11.5011 11.510 11.5011 11.5011
Anll.bllll, .bJmi.. 0,l,

ReceIver nliR Blndwidlh Mill 14.0 14.0 14.0 14.0 14.0 2U 24.0 24.0 24.' 2U
M.......I.. I". Q.SK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK''',ri..tlen (Mate II defined Ifll Annex 2 01 APSJO In tlSt of tlntllr pol.nullon) CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR CUCR
C1I due to frequmcy re-uae (pol.riutlon dllcrimln.tion) dB
CII duel. _ GSO 8SS .......rIll dB 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
CII du••• GSO fSS_. dB 50.0 50.0 50.0 SO.O 50.0 SO.I 50.1 50.0 so.. SO..
C1e•• '" leeder llnIl CJN+I dB 50.0 50.0 SO.O SO.O 51.0 SO., SO.I 50.0 SO.O SO.,
CJN+I rtqaIred at ~llnllhmbeld dB 6.6 6.6 6.6 6.6 6.6 U d.' U U 6,6

Cleo. lk, CJN+I .........boY. op...lln••hretheld (I) dB
Tot•• CIt" Ik, C/Ntlllllrpn ••ove operilina Ihmhol. (1) dB 3.7 3.7 3.7 3.7 3.7 3.1 3.0 3.0 ).0 3.0
CJN+I ..... _ 1or".7,", .lthe II... dB 7.4 '.1 9.1 '.7 ,.. 12.7 13.1 11.5 10.4 fA
ONtl.lraln ,bon .trlllnl.threshold for 99.1% .r Ihe lime dB
SPlet " •• _ char.cleriatln
Lontll.... 0 ·7J.5 ·71.5 -71.5 .7J.5 .71.5 ·131.0 ·131.0 -Ul.l ·131.1 ·131.0_lied •.•. In tile dlredlon .llhe .arth .."I.. dBW 51.3 52.7 55.3 52.6 53,7 5'-' ,1.1 59.1 5U 51.1

artft "allen chlncterlttlft

RtttIvt Inltnnl dliftltttJ' ". 45.0 45.0 45.0 45.0 4s'o 45.0 45.0 45.0 45.0 45.0
0............. pin I' rteelvtr Input dBI
to.••111ftIeftntl I. at ....... output dBI 33.' 33.' 33.' 33.' 33., 33.' 33.' 33.' 33.' 33.'!o«.I..h antttmi ..In tt..,.tterhtici A'30Annu S AP30An"n S APJOA"nnS APJOAllfttI; S APJDAllnnS Ap34IA-.5 Ap30A.... 5 Ap30AMUS Ap3lAllftft5 Ap3f)AIIMaS
Our'" rtetIYe.,.. II.... 11IIIptt'.turt al rtftIvtr Input KOUr"" rtftIft I)'Itttft noIN tttnptr,turt .t .ntenna oulput K 120.0 111.0 122.0 12).0 124.0 \20.0 110.0 no.o 120.• 120.1
tr.... pelolinll.n dB o.s '.5 o.s 1.5 U U U U U 1.5
L.d_ 0 dO.6 ,2.4 43.7 47.d 53.d dO.' 49.3 49.9 43.7 41.5

LonaJtodt . ·U5.0 .114.4 .79.4 .52.7 ·IU.5 ·135.0 -lUI ·97.1 ·79.4 ·73.'
Ahh.... k.. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.... dh••lle ... C C K F C C D K K K
EIoYlIlon_ 0 ... 11.7 D.\ 31.0 11.4 21.3 31.7 11.0 13.7 '.0'_IIIII___in

R.... _ror".7'Mooltlle_ dB 1.6 0.9 I.• 1.1 ... 0.'· 0.7 U U 4.0
Nalae _ .... Ie rolnla. ".7 % .llh.,I... dB U I.' 1.5 2.0 1.4 r 1.1 1.4 3.1 U U
IIoln._Ior...B_I)' po..........rli... dB 2.2 1.5 U 2.7 3.2 U 9.5 ... 7.5 7.0F____....._ia

.I>
F_.,. GIb 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
M........ apIf." power C'elttrel Not ....all.ble Not ....llllble N" ...U.blt N......I.ble N.. _oblt N.._1t N.. _.b.. Net •••if.ble Not ......blt N.. _ob..
Mlnlmunt rttder link ••rth ..allon eltp dBW Not .".n.bl, Not ...n.ble Not ...II.ble Not ...II.bIe N.. IIYllI.... Net ....I.ble Hill ......... Not ••alIa", N........... N...........Lo_

0 Not 1IYIl11.b1e N.....U.bIt N.. IIYllI..... N.. _.b" Net ....I.... N.. ".n.ble N.. _.b.. N.......b.. N.. _.b..
Hol_

Lon"..... 0 Not .nil.ble Not .....U.ble Not lvallable Not .vallable Not ...llable "It •••n.ble ........... Not .VIiI.blt N.....II.b.. Not ••aHabie
AItI..... k.. No'lIYlll.bl. N....oflobl. Nol ..oIlob.. Nat_lIob.. N...nIlob.. Nat_obI. N....oiI..... N.'_..... N.. _ob.. N.. 1IYll1ebIe
Ittllt climatic lone Not ...n,ble Net .....n.bIe N.t ........bl« Nat_.b.. Not ...n... Not ...n.b.. H......tte N........... Nee .....bIt N...........
Elev.t.....nate 0 Not 1••II.ble Not ...H.bIe N.t •••n.ble Not ...n.ble N.. _ .... Notl..n.Me N.......... " .....n.ble N.....n.b.. .... ••••Me
RaIn atltnultMa'or 99.91% or the time dB N.....n.ble Not.nU.ble N.t'\'III.bIt N.....n.ble N.......... Hot.dRlltle N.. _ .... N.. ...u.b.. HoII1YllI.b.. Nat.YlII.....
R.ln atItItUatMn rot 1...llabllHv DtfCtnta" of time dB NoIn.U,ble Not.nn.blt N.....U.ble Nat_n..,. Net .nHIbIt N.......... N.......... N.....n.b.. NII_II.b.. N...YlII.....

[.lI.rHttrtllla ..- tilt ....re "I' iii retelYfr
S.tellite rectI'ft noise Itntperature K Not •••lllble N.,._b.. Not ...llab.. N.....U.ble N.. _nobla Not a••n.Me N.. _ ....

Not ...n,..1t Net •••nablt Not .....b..
SatelHtt rtetlvt Intennl ••1n in the dlredlon of the reeder link Itation dB Not ...It.ble No. 'YlH.blt N.....II.ble N.t .YIiIabte Not n.H.b" Not ..IHOIe N........... N.t ...Hablt Nat ...lIob.. N...YlIi.....
AutoMltic: ••mcentrol Httinl Notnall.ble Not ...II.ble Not.Yin.ble N.t l ...all,ble N....all,hle N.....il.bIe N........b.. Nit ...nablt Not_n.blt Not ...H.ble
, ...tlutl.. (.nat. " denned in Annell of APS30A In tile of linear pol.rb.tloll) CRlCL CRlCL CRlCL CRICL CRlCL CRlCL CRlCL CRICL CRICL CRlCL
en due •• frtqUtftt, ....... (pollrilltloa dl.crimln.tlon) dB
C/I due t. other GSO BSS ......rIl. dB NOI ...II.ble Hot.v.llab1e N.....II.bIe N.....il.ble Not .vall.ttIe N.....aII.ble Not .",llaltle Not ...II.ble NII ...II.ble Not ...il.ble
Cli rnm other .....mmtlln the PI... dB Not •••II.ble Not ...II.blt Not ...ilable Net 1..llable N.....II... Not.nnlWe Not ......... Not .YaH.blt Not.,..Utble Not ......bIe
ClII... other GSO FSS mi.... dB Hot 1.III.ble Not availablt No....il.bl, Not ...ilable Net .".il,"t Nol I.,hlltle Not_.ble Not ...II.ble N.....II.bl. Not .nll.b..

(I) Adlnlnl.....1ona ... 11....1!' encoo.lO ... lhe .p..ad.heet provided wllh Ibl. Tobie In onler.o caleul...
F..._ I: For US.oSO D5, roIn .lTedt ... not "lev....
FootnoIC 2: Ste lhe IftIeIlnaJain paI1em mask in attachmenl I to dowment <4-9-11/165 Corr.1
FooInoiC 3: See -lelt ft:.ull.lempille lt In FlJure 4 ofl1O Document <4-9-11/172-B. 25 June 1991.
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Ann.. 1 : BSS oyIlOm c:hanIcI.~.1k:I

Canada Canada Canada eanlHt. C_ada C.n.... Canada C••d. I Canada Cnld.

s,sttllll a.a..atttriltJa Unit. CAN·1V3 CAN.IN CAN-I" CAN·t06 CAN-tO? CAN-t. CAN-t" CAN-tl. CAN.1I0 CAN-III

SYIkIII Cha,.dtristltl'- CH. 12.SOlI U.SOlI U.soo n.500 t2.SGO 12.SGO 12'- 12.SGO 11.5. U.soo
A_blJ1ty "'jodl.. %
Rtctmr ntf.Bandwidth MH. 2-4.' 24.0 24.0 2-4.• 2-4.' 2-4.' 2-4.' 2-4.• 24.1 24.1
M_.. type QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
'.tub..1on (an'" II dtnntd In Anne. 1 of A,S30 in else .r lint., polarization) CUCR C\JCR CUCR CUCR CUCR CLICIt CUCR CUCR CLICIt CUCR
CII ...... ,........,. ..........ri.It.... 41KriMlnot....1 dB
CII ............ CSO ISS_ dB 14.0 14.1 14.0 14•• 14.' 14.1 14.0 14.0 17.6 17.6
01 .... '. GSa FSS-.to. dB so.• SO.O so.• SO.O so.• SO.8 50.0 SO.o SO.O SO.O
Otl. til,1_Hnk CIN+I dB SO.O SO.O SO.O so.• SO.O 50.. SO.O SO•• SO.O SO.O
CIN+t nqulrtd ............ 'h........ dB 6./i 6./i 6./i 6./i U U 6./i U 6./i U
C1tIt .., ClN+I .........._.,....... 'hrwhoW (II dB
T.... aea,"" ClN+1 maraln .bove .....Inl threshold (I) dB 3.0 3.0 3.1 3.' 3.1 3.' 3.' 1. I.' I.'
ON....... Hnk fer ".'7% ef the Ii.... dB ... U 11.3 11.6 12.9 IU U 7.3 6.7 U
CIN+t .......bo.. _ ..In. 'h...hoId I•• ,9.7% .lIho II... dB
soace..... tharaeterialiet

I.tonaIlHt · ·131.0 .131.0 -131.0 -131.0 ·131.0 -131.0 ·t3l.0 ·131.0 ·UU -1l9.0
_&I..... In tht dl_.... 01........h ...1Ion dBW 59.4 59.4 61.1 59.7 68.5 e.z 59.9 49.4 SU 55.3
IEarth ........ ch....cterittkI
Atftlw .t.... 4ia... ,.. 4S.0 4S.0 4s.o 4S.0 45.0 45.0 4s.o 4S.0 90.0 90.•
~... _ ...It ...........ut dBI
O"....................n.....put dBI 33.6 33.6 33.6 33.6 33.6 33.1 33.6 33.1 39.6 39.1
00................. ,h_erIllln Ap30Amaes5 ApJOAnnn5 Ap30Annell: 5 ApJOA1tIte15 AplOAnnea 5 Ap30A..... S ApJOAIlnu:5 Ap30A..... S APJOAnntl' AP30Annea 5CItor.., ......._ ....._ .. ..m... lnpu, K
~ ..,-_..... _porIt......_.- K 12e.o 12e.o 120.0 120.0 120.0 Il'" Uo.o 12... 12tt.O Ilo.o
T.... poladao ,_ dB 0.5 0.5 U 8.5 1.5 U o.s 1.5 o.s O.S.- · 41.0 21.0 4'" 27.7 37.1 33.1 35.1 2J.6 31•• 3O.S
I.ooIMHo · ·73.9 ••2.5 -17.7 ·97.3 ·122.S ....3 .7.., .IS7.' -12.5 ....3
AIIlI" k.. 0.0 0.0 0.0 0.0 0.0 ... 0.0 0.0 0.' •••!an rI.'lc 10M K N K M D M M D M Ma..-_ · 11.7 2t.9 2O.J 3s.o 43.3 21... 11.1 56,2 29.9 30.3

Itlen .... .11.. ..
ReIn .".....11.. Ie.99."" 01 1hz ,1m. dB 3.1 U 2.7 3.S ... U 4.6 0.1 9.3 9.3
N.... _ .......... r...".7%.llhtlim. dB 3.1 6.4 3.3 3.7 1.6 4.' U U 5.' U
_."_'.. ,.._1.._'....,'1... dB 7.5 7.7 ... I.J 9.1 ... ... t.2 '.4 1'.1
."..an" tutb d ...... d.lndnillici "

'- CH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
Mol... .,.I.k ...-tonlrol Not ...It.b.. Not lvailabl. Net ...U,ble Not .....bIt Not IVlilable N......Ib.. Nit ••oItabl. N....sIt...l. NIl ......b.. Not ....H.ble
MiftI.... rtt4er link elrth ...tlon firp dBW Not ...n.blf: Not_.bIt Not ,..a,bl. Not ......b.. Nit ...ntbl, N.. _ •• Not •..n.b.. Not_.b.. N.. _ ..... N.t_.b..
La'h" · Not I"tllable Not Iyaill.1t Not ...n.bl. Not .....b.. Notnallablt " ......hle Not •..n..... Nit naMable Not ..sIt..... Not ..sIt.b..
Lenah.... · Not Ivaillble Not l ..ai',.II. fQ, 1..II.bl. Not .YaIlabie Net 1.III.bIt Net ........... Not •••II...1e N......bI. Net Iftn,,,,. Not I"Habit
AIlItto4e km N.....U.ble N.,. ..oItab.. Not ......bl. Not ......... Not_b" Not.-bIt Not._ble N.. .-bIt N.. oYIiIIbIt Not •••H.bIe
......leIOM NIl ...II.b.. M.....OIbIe N.....ilable Not .....b.. Net .,........ Not_ Not ...II.ble N.. _.ble

N..__
Nat •••lIable

EleYoIta•••,Ie · Not ...II..... NotIY.A... N........b.. Not IYlH.b" N.....U_1t N........bIt NIl ......bIt N....sH.ble Not •..n_ Net .Yan....
Rlin ..,.....t. for ".",., .r the lilM dB Net ......... Not •..nlble NIl .......... NIl._ NIl .......... N......_

N....- NIl.-.... NIl._1t NIl .....lble1R.-__r... ••IlIabItitJ ........... 01,1.. dB NIl_...1e NIl ••sIt_ N.......bIs
N..__ N...._ N..__

N........... NIl_bIs NIl_ N............
CIIlflrtmltla or the IDlee Itldon I'KtIYff
S.ttlUtt ruelve nolse ttlBptrllltrt K Not ...II.bIt Not IVlII.ble N...".II.ble Not ...II.bl. Not ...II.h.. N.....llibl. N......._ N.....II.hl. Not.nA.ble Net a.lnable
SatellIte nulft Inteftn.llln In the dlredlen.r Ihe ,reeder link "Ition dB Not .Yaltlbl, Not 1.llllltte Not ...II,ble N.....llobi. NIl._ble N.....II..... NIl_.bIs Net 1.lllable Not 1",lIabie Not_ob..
Automallt 1.1n t.nl,ol Itttin. Not IVlillble NolI..llable Not .yanahlt Not .."llable Nit lvan.ble NetlYllI.ble Not ......... Net ...llable Net ••allable Net , ..affable
Pllarllat&on (anile al denntd I.. Annex 1 of APS:MtA In tilt of lintI' pollriuliOft) CRICL CRICL CRlCL CRICL CRICL CRJCL CRJCL CRICL CRJCL CRICL
C1I due to frtqutnt)' ft-Ult (Pollrilition diltrlmlnallon) dB
CIt due '0 ..htr GSa BSS network. dB No. , ..Uablt Not ...n.ble Not ••anlble Not lYanlble Not ...n.ble Notl.aillbl. Not 1.111.1.1, N...YIlI.b.. Not 1.Iilible Not 1.Iillbit
en 1_""'" ......_.In doe PI•• dB Not lvailable Not Iyailable N....olilb.. N....oII..... Not ......... N.....UIbl. Not l.aH.bIt Net: Iylll.1ll1e Noll.MIIbI. No....O.bleen ,__GSa FSS _ ••

dB Not 1..lllblt Not .vanable Not ,.an.bl. Hot I..II.blt Not .'I'.hable H......I.bI. Net ''I'.n.bIe NIt ••anlble NOI a.ln.bIt Nota..llable
(I)Admi"isinticiiS-iN 111OftI1Yencou,..ect 10 ute lhii~thcetprovidtd wilh Ihis Table in order 10 ealcuillcF_': ,orUS-oSODS.n1n.- .
'001_2: SttIhe_ m d.IIIaduncnIII._..U-'I-III16SCIIT.1
F_3: Stt ..... _II_pi • I. Fl 4 .lrrtJ Iloeu....' 4-9-111172-1:.21 J... 1m.



A.-,: ess ayst...._1IcI
Canada eanld. eanad. Canada Canida C.nlda enid. I Canada I Canada eanld.

5,..1,.. Ch.r.tttrittitl Unhl CAN·1I2 CAN·1I3 CAN·II. CAN·1I5 CA...II. CAN.1I1 CAN·1I1 CAN·IIt CA"'UO C"".UI

ISftltlll t'1Il,.derlltlcl

' .........'l' Gil. U.SIlO U.SIlO I2.SIlO U.soo 11.SIlO 11.SIlO lUll U.SIlO lUll 11.501
A..u.bllk, oIIlotll.. %
Reafver Milt Bandwidth MH. 14.0 14.0 201.0 2••0 14.' 201.' 201.' 24.0 24.0 14.0
M.duI..... .". QPSK QPSK Q'SK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
, ..trilati... (.... II ••ftfttd In Annt:l 2 of APS30 in tl.. of line.r pol.rintlon) CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR CLICR
CII ...... '"-"<J..- (pol.m.don dberinol...lon) dB
CII .............GSOBSS ......rlo. dB 1'.3 1••0 11.0 11.2 19.1 11.9 11.5 11.1 19.' It.1
k-1I .... '.GSOm_. dB 50.0 50.0 50.0 50.' 50.1 50.1 SO.o 50.' 50.1 sa.'
Cleo, Ill, _link CIN+I dB 58.0 S'" 58.' 58.1 58.1 S'" 58.' so.. SO.O sa.'
CIN+I roquIn4 .._idOl thmhold dB U U U U U U U 6.6 6.6 U
atar", C1N+1 mlrlln above ope,olnl threshold (I) dB
Total ClHr Iky CIN+I nIIar,ln .bow optntlnllhrnhold (I) dB 1.0 1.0 1.0 I.' 1.0 1.0 I.' I.' ... I.'
ON+...... 8nk r.r 99.1'% .t the tilll' dB 9.\ 1.' '.0 U '.S 9.' '.1 1.1 ".0 U
ON+. ",arwln Ib..e 9OCr.Unl thrahold for 99.7% 0' the lime dB
SDMt ....itn thlracttri.cic.

Lon&l.... · ·119.0 -129.0 ·119.0 ·U9.0 ·129.0 ·129.' ·\29.0 ·129.' .U9.0 ·129.0
Sot_..L,...... tho til_I.. .rlho ..tIh .t..l.. dBW S!.I S5.2 5!.1 56.6 !!I.' SU S5.1 55.1 56.1 5U
£001' _ ch."etorillico
RHelw Inttftnl di.....er em 90.0 120.0 60.0 4!.0 4S.' 4S.0 1!.0 lS.0 4!.' l!.O
0.011...... pin at rtaIvfl'lnput dBI
o..ull .....". pin a' antennlevlpu. dBI J9.6 41.1 JU 3J.' 33.' J3.6 JI.O JU 33.6 JI.O
0«............ pin chancterlstfr. AI'.lOAnnexS AP30AnnexS APJOAnnex 5 APJOAnnes5 A'30A.... 5 A'JOAlNltlS A')OAnM.5 APJOAnflO5 A,lIAnMI5 A'30"..... '
Cloor.,. ....... .,..... ......mporo_" rocol........' K
Out-*'rectIft.,.... MIte telltptr...... It _'lftn.lUtpu. K 110.' 11••0 U'.O 120.0 Ill.' 110.0 120•• U'.O II•.• Uo.o
T..01 poI.II"" ... dl 0.5 '.5 o.s t.s o.s • .5 U U o.s t.s
Lotltoodo · 41.0 11.7 31.1 41.4 68.6 61.4 .3.1 .5.5 SU 4..,
1AwaIt... · ·13.9 .91.3 .111.1 ·123.4 ·US.' .\1••• ·1904 .13.1 .113.5 -63.1
A_ km 0.0 0.0 0.0 0.' 0.' ••• ••• 0.' 0.• '.0
R.I. cII.atk 1000e K M E 0 C C K K C K_ ...010 · 11.3 .1.5 49.1 34.1 21.1 11.4 19.1 I!.I 21.1 1.1, .tc.
R.ln~ tor t9.1% .tthe time dB 1.Z ...6 5.1 U U U 1.3 1.Z 3.2 1.2
N_ httNaH .... to I'Iln 'or 99.1 %.t the ti.e dB •.1 S.I U ••0 3.1 r 3.5 •.1 ••1 3.1 4.1
.....__for OYoII.b1l1ty .......t....Id... dB 9.7 11.1 1.0 '.0 ... ". 1.1 1.2 ... ',4'oed" link oo1h II...... "oroetorillico ..'- GH. 11.1 11.7 11.1 17.1 11.1 11.1 17.1 17.1 17.1 11.1
M.Il..... .,unk power tentrol Not Inll."le Not .van.ble NoI •.,II.b.. Not IYIII.bIe 1'101_..... "01"_ "01._... "011_'" Not InR.ble Net ........
Mini..... 'eeder Ullk earth 1,.,lon tlrp dOW Hotl..n.ble Hoe ...n.ble Hot .nnlble No.......blt: N......." .. "oI.voIl..... " .......Ie "01 ......... Not •..u.... N..........
L..II_do · " .. _.h.. Hot ..Inlble NoII..u.bl. " .....u.b.. No.naII••1t "01 ........ "oI ...H.... N.......... Nlllftn.bl. " .....HI...
Lonp'.... · Nol 1.llIlble Not 1.lnlble Not •••n.ble Not ..ail"'e N...nH.blt Not ••aH.ble Not ••III.b.. N....,11.... N.....II••re Not 11...11I.....
A_ km Net .'III,bl, Nol .voll••I. Not .vail.ble Not IInn,ble H.IAnnllble NoI ........ Not •.,HI... "oI • ..u.... NoI ...H.... "ot ........
....'ncll....ic ... Not I ••n.ble Not l ..iI,ble Not 'YltI,.le Not I ••n.hle No....nl.1e N....an.bIt Net .nll.1tIe Nil ...n.blt ........11•••• "oI •..u_
E""'II... Iftlle · Nol.vln.ble Not ..ahlble N.....lIlble Net ...fI.bI, Nol.nH••1t NoI •.alI••" N.....II•.,,, "oI ...n.... Neti..II••1t Net ...nlble
1""11. .ICtn.I.lon tor 99.97% 0' the time dB Nol 1••llable Not .vall.ble NoI •.al''''. N"I..lhble Not_.. "...- NoI ...Hob.. NoII.,n.... "01 •.,11..... "oil.......
RaI.1_lor ...II.'"IIY ......1....111m. dB Not IV.U.ble N.....n.ble Not I ....nlbl, Not lvan.blt "ot ..an..... "01 ...".... "01 ...111'" Not ...nl.,1t N.....II.ble N.....n.w.
Charaderiltlfl ot Ibe lO.ce .... on rtttI\'tI'
S.tflllte rectlve nolle ',,,,pel'l'Uft K Notl••II.ble Nol lV.nlble NotIY.Ulble Not .....n.bte N""lillbte N...,..lIlble Nit IYlillble Net •••II.bte N.....II.ble Nee l ..all.bIt
S.ttHke rtftive antenna Illn In the dlrediOll ot.he teeder link 1•••lon dB Not •••lllble Not ...U.bte Not ...nute Not •..u.... Not •••R,"1e Not .".n.bIe "...."""... Not ...ntltlt NIt'Yln,ble ".....n....
Automltle 1.ln conlrol Httlnl Not .VliI.bl. NO'I••illblt Nol IV.illbl. Nol I.aillble NOI ...II.ble Not,..lIabat Not .".II.ble Nol 1",lllble Nollvall,'1e Not I••lflble
PoIlntlll... (Inale I' denned In Ann.x 1.rAPS30A in calt 01 lintlr pol.rililioll) CRlCL CRlCL CRlCL CRlCL CRlCL CRICL cRln CRICL CRlCL CRlCL
Cli d. to rrequenc:)' re-ute (polirilitioft dllcrimlnlllOl'l) dB
CII due II ..her GSO BSS notw.rlo. dB No'lY,nable N""fllable N.I •.,II.... Not ...II,ble Nol ...n.bIt NoI ....I..... "011.,11.... Not , ..n,blt N.....n,.., Not .....Hable
CJI rrom olher ...IIDlllenls In lhe Plan dB NO'I••l1able Not IYIII.ble NoI.".lIlble Not .....n.bl, No••VliI.ble NoIa.an,ble NoI ...II.... Not ...l1lble No....iI.blt Not ...II,".
Cli trom other csa FSS .me.... dB Notl'llIabl, Not aVln.bl, NOI 1.llllltle NollY.lI.bl. Not 1....lllble Not •••lllble Not 1••II,ble N.....U...e Not ••In.bl. Not '''llIlble
(I) Administrations are: SlIOnII)" cncouraacd to usc the rprcadslu:c:l provided with this Tablc in onIc:r to dllculatc
,_ I: 'or US.(lSO OS. roI••m:c" on not ooleY....
Footnote 2: See tho anlcnnlilin pattem muk In IItathmcnt 110 d~menl"·9·IIJI6.s Corr. I
Footnote 3: Seo "test mults 1enlpllle·ln Fiauft''' oflTU Doc:umenl 4·9·111172·£, 25 Junt! 1998.
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Annox 1 : BSS 'YO'''' choroctert.ticI

I Inteha. I Intel••• Intelu. Inttl'I' Int.I' Inltlut I.ttlut
In_ I

I....... ..ttlut I Inlll.... ........
Unit. INT INT INT INT ,3. INT INT

BSS ....n ....iJ.1n INT (lNAE33) (lNDAIOIOI (lNQUE3IO) INT (SAS3IO) (lEAUI371) INT (lNTID33 INT (lNTSA33 (lNTME331 INT (INJAI57) INT (INT3D33 (lM£X3IO) (l8INI317)

•
F~ GH. 11.000 11.000 1z.t00 11.100 11.100 1z.t00 11.100 11.100 1z.t00 11.100 11.100 11.100
A.oIIoblllly obJ«tl.. %

-... ..... B..dwldlh MH. 17 14 14 14 17 17 17 17 17 17 14 17
M.....otten.,... FM FM FM PM PM FM PM PM PM PM PM PM
,.........,... (Inllt I' dehtd In Annn 1 of APS30 In ctH or Iint.r pol.rilltion)
01 ..I. 'ffqUtM7 I'HIIt (pol.nt"'. discrimination) dB
CII ......._, GSO 855 octwe", dB 17 31 31 17 17 17 17 17 17 27 31 17
CII .......GSOm-. dB Z7.0 31.0 31.0 17.0 17.0 17.0 17.0 17.0 17.0 27.0 31.0 27.1

0-*, _JlllltCJN+J dB 16.1 19.% 11.9 2U 14.7 17.1 25.3 17.1 11.6 11.% 19.3 lU

CII'I+I .....red II ........... lIImhe1d d8 14.1 14.0 14.1 14.0 14.0 14.0 14.1 14.0 14.0 14.0 14.0 14.0
00..*, CJN+I -oral...... _otInllh....hold (I) dB 0.3 0.9 1.2 1.0 0.1 0.1 G.4 0.3 1.7 0.2 3.9 1.4
.... o-*,CJN+J .................I•••hrahald II) dB

ClN+I ......... tor ".". ...... ti... dB
CII'I+I ;,..,;:.;..............h.......d ',,".7%"'lIotl... dl_._",•...-Ieo

......... · 33 .SO -50 ·50 137.7 D 33 33 157 33 ·50 137.7
SottiHce ..L,... In.he_Ion ...110 ••rth ...ti.. dllW 52 51 32 51 32 32 32 32 35 32 35 35
Eo...._ch.n_
Rftehrit ............... .m fa 100 100 100 fa fa fa fa fa fa 100 fa
CloH&iJ_·pt·Il_"'1IUt dBI

Qa.exlo_.ptn II -,,'1IUt dBI 35.71 4o.t6 41U3 40,Z3 35.79 35.79 35.79 35.79 35.79 35.79 40,Z3 35.79
0«-0&10...-..... ""'1CIeri••1n BOm3 BOl113 801113 801113 BOl2l3 BOl113 BOIlI3 801213 BOllI] BOl213 BOIll3 BOl2l3
Clear lit,.....,.................ture It reaI"r Input K
ONr .., rtttIYt ..... '""" .....per.ture at Inltnna output K 110 300 300 300 110 110 110 U. 110 110 300 110
..II pelntlna .... dB U 1.5 U U 1.5 U 1.5 U 1.5 U U U

LotlIvde · 13.0 41.0 57.1 -45.0 ·35.1 35,6 ,".1 35.1 35.1 41.1 16.1 U

Len.... · .z.o ·113.0 -64.0 .75.0 140.0 ".7 11.0 33.1 116.3 9.5 ·101.0 77.7
A_ k. 0.1 0.1 0.1 0.\ 0.1 0.1 o.t 1.\ 0.1 0.1 1.\ 1.1

l~dIM..lttOM A 8 C D , It J K K L N N-- · 54.1 11.5 14.0 n.5 4'-3 35.5 68.\ 49.1 37,9 37.0 29.7 11.6

Roltl_"lon lor ".". 0I1IIe tI... dB 0.17 0.90 0.33 0.58 0.94 0.96 1.45 !" 1.66 J.91 1.35 4.90 5.40
NeI._rult dill to nIII fir 99.7 % of the time dB 0.6 0.7 o.s 0.5 1.7 \.7 1.3 1.5 U 3.1 1.1 U
"In _tIen I......WlI..........I••ltI... dB_co
'- OH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7MaI_. opII.k ,....,_rot 10.0 10.0 10.0 10.0 10.0 IU \1.0 10.1 10.0 11.0 10.0 10.0
M__lIak ••rth IlIdentirp dBW 15.' 17.4 17.4 17.4 '5.0 ".1 15.0 ".0 ".1 15.0 17.4 15.0
LotlIvde · 13.0 41.0 57.0 -45.1 .35.0 35.6 ·\1.0 35.\ 35.\ 40.1 \6.0 1.1

Leoaktode · 11.0 -113.0 -64.0 -75.1 140.0 ".7 11.0 D.l 116.3 9.5 ·101.1 77.7
AItIIude k.. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
bill cII..tlc: lent A B C D , It J K K L N rr- ..... · 5U 11.5 14.0 = 49.3 35.5 68.\ 49.1 37,9 37.0 19.7 11.6
.... _ tor""",,, oil'" II... d8...._...

,-.....Ii... dBCII...-....... -~--...,.,..... K

_I
900.0

_I
900.0 _0 9CIO,I -- _0 900.0

_. _I
,.U

Sltelllte reteI\'e lII'tItft'I.ln In the direction .rthe reeder link 'tallon dB 17.9 34.6 3Z,6 31.0 15.1 30.3 1604 19.5 33.9 30.3 34.3 31.5
A.dem.tlc 1.ln ttft.reI Nttlftl YES YES YES YES YES YES YES YES YES YES YES YES
Polimatien (anale a, dtIintd In AMes 2 or APS30A in case or IIne.r pol.rilillon)
Cli clue to rrtqUtMJ re-Gse (pol.rililion dJ.crlmlnallon) dB

CII d.......... GSO ISS .....,k. dB

CII fro.. other a"'plMltt.ln the PI.n dB 33.0 33.0 33.0 33.0 33.0 33.0 33.0 D.O D.O 33.0 33.0 33.0
Cli In. _OSO m .,.... dB 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0
(I)AdminislI1llIOM III slronal)" cncourajed to usc-die spn:Ddsheet provided ",ith-ihi.Table in order 10 ealcuilic Ihi,.maliin
F_ I: For US.QSO D5.1aI••fllx:t& ... ROlIVIcv.,1.
FOOInOto 2: $eo tho Mtcnn. pin pattem mask in IIIKhrnenilio documenI4.9.II'165 Corr.1
F_3: Seo'........hs ....pf..... ,. FII'" 4 .IITV Document 4-9·111172.E, 25Jun. 1998.
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Annex 1 : ass IYltem ehereeterlstics

Inlrb•• Inlelsa. Inlet,.. Intel••• Intel... 1.lelul Intel..1 I In...... I Intel... Inttl••t lat....' l,ttel'I'

BSStb.,.tteristio Unit. INT(IIMCSAJ 7~1 INT INT INT iJt INT 7~
10) INT(11SE1377 1NT(IIMCAJ3 INT(INAE33) IINDAKJIOI (INOUElIOl INT(SAS310) IlEAU(377) INT(INTID33INT(lNTSAJ3 IINTME331 INT(lNJAI57

iSYJltm Chlr.cleri,tit.

F_Cf GH. 11.350 11.000 11.000 11.000 11.000 Il.IOO Il.IOO 1l.l00 11.100 11.100 1l.l00 11.100
A...Hiblllt, obltdlve %
Rtcftftr a.. Bandwidth MH. 14 17 17 33 14 14 14 33 33 33 33 17
Modulation.". FM FM FM d1a'"ITV dla"IITV dls!tllTV dlaltllTV dlsllllTV d1a"IITV dls!tllTV dItlt.1 TV dls!'"ITV
',larilltion (Inale II defined in Annel 1 0' APS30 In use or Ilne.r pol,riullon)
CII .. t, rftClUtMJ reoVH (Pol.rlll"on dlltrimlnltion) dB

CII.e'l ethtr GSO 8SS network. dB 31 17 17 17 31 31 17 17 17 17 17 17
CII ..... 0SOns_ dB 31.0 17.0 17.0 17.0 31.0 31.0 17.' 17.' 17•• 17.' 17.' 17.'
Cleo. ok, _IIH C/N.I dB 1605 15.1 15.9 W 19.1 11.9 11.5 14.1 1'" 14.7 H.5 11.6
C/N" ......1.... It openllnl'h....h.ld dB 14.0 14.0 14.' 13.0 14.0 14.0 14.0 13.0 13.0 13.0 13.0 13.0
Cleo. ok, C/N.I ......__••I.a'h....h..d (II dB 4.1 1.6 1.7 0.6 0.9 1.1 1.0 D.4 Q.4 0.6 0.6 3.7
Tot"a- ok, C/N+I ........-""""'1 th....hold (I) dB
CIN+' ..... lhok for 99.7% of tho tI.. dB
C/N., ••rtI••__.tlol thmhold r., 99.7% .'th. th•• dB

ISDaN ltalion dllncteriltta

.........d. · -50 137.7 3] 33 -so .so -50 137.7 33 33 33 157
SlkUitt .J.r,D•• the direction of the earth ...,i", dBW 55 55 55 51 51 51 51 51 51 51 51 55
Eartla ..Mi. cb.ratttriltia
Rtctfve _1tnIIa dl.-ettr ,m 100 60 60 60 100 100 100 60 60 60 60 60
On-all, ......pM I' real", Inp•• dBi

0.-.............. at ......ft. "'put dBI 40.41 ]5.71 ]5.71 35.71 40.16 40.13 40.13 ]5.79 ]5.79 35.79 ".79 35.79
OfI.ndo_I.... cJWaderill'ts BOIlI3 BOllI] BOIlI3 BOlll3 BOlll3 BOIl13 BOll13 BOlli] BOIlI3 BOIlI3 BOll13Otat., recti...,.. nehe 1f:1ftPft'llun: al n:ttI'ter input K
CIttr .11" rtaiYe.,... MiN ttlllpffltUn: It Inltnnl oUiput K JOO 110 110 110 ]00 300 300 110 110 110 120 110
T.... ,............. dB 0.5 0.5 0.5 0.5 U U U '.5 0.5 0.5 0.5 0.5
Lilli.. · -11.0 1.0 1.0 13.0 41.8 57.' -45.0 -3s.e 35.6 -11.0 35.1 35.1
Lonsllndt · -5].0 124.0 10.0 11.0 -113.0 -64.0 .75.0 140.0 .tl.7 11.0 ]3.1 126.3
A_ km 0.1 0.1 0.1 0.1 '.1 0.1 0.1 0.1 0.1 '.1 0.1 0.1
IbIndh"atlCIIIM P P Q A B C D F E J K K--_.. · 76.6 71.4 63.0 54.l 11.5 14.0 31.5 49.3 35.5 61.1 4'-1 37.9
rr........ dllf'lderi.tin .
Rain ........ ,...".',... ... Iht tiMe dB 7.11 7.03 5.11 o.z7 0.90 0.53 0.51 0.94 0.96 1.45 1.'6 1.91
Nehelntrttlt ddt .. r.in .... ".1 % orthe tllM dB 1.5 4.7 4.3 0.1 0.7 0.5 0.5 1.7 1.7 1.3 1.5 1.7
RtIn _lion IIr ...nthllllY_I.. 0111... dB r- elirlh .... chancttrillic.

F_Cf OH, 17.7 17.7 17.7 17.7 17.7 17.7 17. 17.7 17.7 17.7 17.7 17.7
M.li....1ft uplWc power control 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 ID.I 10.0 10.0 10.0
Mlnimu. rte4tr link. urlh Jtlilon tlrp dBW 17.4 15.0 15.0 15.0 17.4 17.4 17.4 IS.O 15.0 IS.' ts.O IS.O
Lltltude · -11.0 1.0 1.0 13.0 41.0 57.0 -45.0 035.0 ]5.6 -11.0 35.1 35.1
L..s!...... · ·53.0 124.0 10.0 11.0 -113.0 ·64.0 -75.0 140.0 ".7 11.0 33.1 116.3
Anl_ km 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
IWn tIImatlc Itnt p P Q A B C D F E J K K
Elevation ..... · 76.6 71.4 6].0 54.l 11.5 14.0 31.5 49.3 35.5 61.1 49.1 37.9
...._tl.. r.. 99.97%.rth. tI... dB
....~ rUlYln.b11lly Dt«..tl•••rtl... dB

rldtridkl 0 t .all_ recti\'tr
SlteHlte recti", noite tempertlilrt K 900.0 900.0 900.0 900.0 900.0 900.0 900.0 900.0 91111.0 _0 _0 _0
Satellhe recti", antenna alhl in the dlrKd.n or the feeder link ••adon dO 15.5 11.0 17.4 17.9 34.1 3l.6 31.0 15.1 31.3 16.4 19.5 33.9
AII.omltlc .ain con'nlltltlna YES VES VES VES VES VES VES YES YES YES YES VES
Pol.rillllon (In'" a. defined In Annel 2 If A'S30A In Clse or IIntar pol.rllillon)
en due •• (nquency ..... (pollrllliion discrimination) dB
Ctl lI.e'o ..her GSO ass network. dB
ell frOlll ether l.sI.nMen'l in lhe PI.n dB 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.' 33.0 33.0 33.0 33.0
CII (ro.. other GSO rss IYSlems dB 33.0 ]3.0 33.0 33.0 33.0 33.0 33.0 33.0 3].0 ]3.0 33.0 33.0
(I) Admlnlltl1lllon. lie stronal)' cncouraacd 10 usc lhe spn:8d,hed pro\'idcd wilh this Table in order 10 ealCtllare
,-...1: F.. US-oSOD5.......lTe<u ... not ..I""....
FootnOie 2: See the antenna pin patlcm mask I" Jt'Khmenl leo doeumcnl 4·9·1 I/I6ji COff.1
Footnote 3: Sec "rat MsuhllCmplalc"ln FiauM" oflllJ Document 4-9-11/172·8, 2ji June 1998.
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Annex 1 ; BSS .ystem ch8f11ctert.tIcI

I....... 111I_ lalth•• hat'" I I..... I In.eI.1It S........ S._ 5_ S........ 1 5........ I 5_

lasch.- Unle. ,,~ INT INT INT INT. INT
SI 52 S3 54 S6INT (INT3D33 'IMOO101 (IBINI377) I (lIMC'SAJIO) (l2SIl13771 IIIMCA331

55

_CIl.,_1a
'- GH. 12.100 12.100 12.100 12.350 12.000 12.000 12.100 12.100 12.100 12.100 12.100 12.100

A..I..II" "jedkoe % '!l.9 '!l.9 99.9 'U 9U 99.9
_ ..... _width MH. 33 24 33 33 33 33 17 27 27 27 33 33

Modul_.". dll".. TV dill'" TV dll"·ITV dl....ITV dl..,.ITV dl.I,.ITV FM FM PM PM QP5K QPSK
htlrtzadon (1ftIIe" IkfIntd In Anne. 20' ArS30 In tilt 0' linelf polariZlUon) LlU"1'O') L (0'1'0') L~ L (0'190') L~ L lU"1'O')
en _.0 IrtqMeftt)' rHIIt (pellmltioft diltriminltiOll) dB

CII .... to_GSO BSS_. dB 17 31 27 31 27 27 23 13 23 23 23 23
CII he to GSO PSS__ dB 17.G 31.0 27.0 31.0 27.0 17.0 55.12 53.50 39.91 4"'1 54.95 51.62

CItor", _1Iok CIK+I dB 26.1 29.3 27.7 25.7 24.4 25.3 27.9 27.' 27.9 17.9 17.5 27.5

<'IN+I nqtOkM ............ 'h""'oId dB 13.0 14.0 13.0 14.0 13.0 13.0 11.0 11.0 11.0 11.0 7.9 1.9
CIoa..., CIIl+I .....I...... .,...'lnl'hmh.ld (I) dB '.4 3.9 1.7 2.9 2.9 3.'
T...l CIoa••k, CIIl+1 _ .......... .,...'1•• 'hmhold (I) dB 5.1 3.7 4.9 3.4 7.5 6.0
cm+1 ..... Ilek "',".1% at the ..... dB 14.' 11.5 II.' 11.5 13.3 1'.7
OM+I .....................h.....oId f•• 99.7% .lth"I... dB
1__.........._ ...

IMI....... · 33 ·50 131.1 ·50 137.7 33 5 5 5 5 5 5
_oJ..........-.. of......rth ...,Ion dBW 52 55 55 55 55 55 55 53 41 49 55 53

I__ch._ia
ReaIYe utmn. III........ ... oo 100 oo 100 .. oo 60 60 300 90 60 oo
OIl-nla _ ....... _.lnpu' dBI
0..011 1ftttII....... It IftltftftllUtput d81 35.19 40.23 35.19 40.41 35.71 35.72 35.19 35.19 49.77 39,31 35.19 35.19
otr-uIa _ ••010 chand........ 801213 BOlll3 80Ul3 801113 801113 801lI3 801213 801213 801113 801113 801113
Iaeor ..,--....._ ......,rt«lvetl.pu' K

ClNr., "'"'" IJ'IIftn ..... ktnpe....uft It In'tlln••u.pu. K no 300 12. 300 120 12. 12. 110 no 120 110 110
T.... ,........ .... d8 t.5 0.5 G.5 0.5 0.5 0.5 t.5 0.5 t.5 '.5 G.5 '.5
Lotlioodo · 40.' 16.0 '.0 ·11.0 ... 2.0 66.1 60.. 64.0 49.6 H.' 60.0

LaoaJNde · 9.5 ·101.0 77.7 ·53.0 124.' 10.0 I ... 5.. ·51.0 22.2 11.0 5.0- k. '.1 0.1 0.1 0.1 D.I '.1 G.' U 0.' 0.0 0.0 '.0
.... dI.1tk11llt L 1'1 1'1 P P Q II: J G H II: J_......... · 37.0 29.7 21.6 76,6 71.4 63.0 14.9 21.9 5.5 3'" 14.9 11.9......
Rain _ ••1111I """.7'" of .... dIM dB 2.55 4.90 5.40 7.11 7.03 5.11 0.93 r 1.41 1.63 1.2. "'3 1.41
IWtelnc..... d... ,. ...lnl.,.M.1"'.lche.I"'e d8 3.2 U 4.3 2.5 4.7 4.3 1.7 2.2 3.2 2.1 1.7 U__r., ..........._'....rll... d8 2.1 1.7 1.6 1.5 4.4 3.1
1'_lIoku......_dl........IIi............, GIlt 11.7 11.7 17.7 11.7 17.7 11.7 17.7 ! 11.7 11.7 11.7 17.7 17.7
Mula.................... 10.0 10.0 10.0 10.0 10.0 10.0 D.' ... 0.0 0.0 0.0 '.0
Mlnl_. _link ............. oHp d8W '5.0 17.4 15.0 17.4 '5.0 .5.0 72.0 72.0 71.0 12.0 12.0 72.'
Latl.... · 40.' IU '.0 ·11.0 ••• 1.0 59.0 59.0 59.' 59.' 59.0 59.0

IMI....... · 9.5 .10'" 77.7 •53.0 114.' 10.' 1... I'" 11.0 11.0 I'" 11.0
Ah_ k.. 1.1 0.1 0.1 0.1 '.1 0.1 • 0 • 0 0 0
Rain dl••lk aOM L 1'1 1'1 P p Q E E E II: E E
1Inall........ · 31.' 29.7 21.6 76.6 11.4 63.8 22.1 11.1 11.1 21.1 21.1 22.1
RaIn__.....".97%oIt... II... dB 5.2 5.1 5•• 5.2 5.2 5.2
Raift ........... IOf .....ablNty percentl" .rllme dB--S_.rt«l....... _ ......... K _0 900.'

_.
900.0

_. _.
460.0 460.1 _0 460.' 460.1 410.0

S__........... 1n ,... dlrtzfl.. oft... f..... II.k ••,,1•• dB 30.3 34.3 32.5 25.5 16.D n.4 42.0 42.0 42.0 42.0 42.0 41.0
Au......lc .lln flntrolldlfnl US YES VES YES YES YES ALC ALC ALC ALC ALC ALC
, ..lfilili. (anale .. ddIntd In Aftfttl 2 01 APS30A In tilt or lintar poilriZltlon) L(9O"Ill') L(9O"Ill') L(9O"Ill') L(9O"Ill') L (90'10') L(9O'tI')
CII ..... IIf_..._ (poI.rizatlon d1stri."...lon) d8
CII duo II 01.... GSO BSS_. dB 30.0 30.0 30.0 30.0 30.0 30.'
CII r_ ................... to ,... Pl•• dB 3],0 33.0 3],0 33.' 33.0 33.0
CII r_...... GSO JIlIS " ...... dB 33.0 33.0 33.0 33.0 33.' 33.0 99.' 99.' 99.0 99.0 99.0 99.'
(I) AdmialSlrlliont -1trOn&1)' encoufl8td 10 use the SPf'*llhect provided wilh Ihis Table in order to ealeullllc
F_ I: For US.QSO D5, rain cfl<da am no< ..Ie_.
F.._ 2: 8m tho_.... paI......11k I. _ ... I,. document 4·9-111165 Corr.1

Footnote 3: Sec ·Cal rmelc.template- in FiIUn: 40fiTU Documenc 4·9-1 III 72-E, 25 June 1991.
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Annex 1 : ass system charact.rlstlcs

Swoden Swoden Sftdtn Swoden Swedm Sweden 5_ Swoden Thailand Th.n.nd I naUu'

ISS "'.........1111.. Unhl 57 51 Sf SID 511 511 513 114 TIIAIC?M'BS,THAIC?M.B,rIlAI<;~M·i

I_CII.......rItll..
F_.,. Gil. 12.100 11.100 12.100 12.100 11.100 12.100 12.100 11.100 11.100 12.100 11.100
A.llllum17 obje<'1ft 'I. 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
__Mire B••dwldlh MIh 33 33 27 27 27 33 33 33 17 27 33
M_.. 1ype QPSK QPSK FM FM 'M QPSK QPSK QPSK Fill FM DlIII.1
PoIarlndon (nate II dtfhted In Anno 2 orAPS30 in fait or Iinta, polarizalion) L(O"I9O"I L(O"I9O") L(O"I9O") L(O"I9O") L(O"I9O") L(O"I9O") L(O"I9O") L(O"I9O")
CII ..... r..q....,. ...._ (pol.rlslli.. dIK,iml••tlonl dB
CII ..... lIher GSO ISS _Hk. dB 23 13 II II II n II n 30 30 30
CII ..... GSO FSS_. dl 39.03 41.94 49.3! 51.03 46.71 41.41 SO.16 45.91 30.0 30.0 30.0
CleIrlkJ _1Ill. C!N+I dl 27.5 27.5 27.5 27.4 27.4 27.1 17.0 27.0 2'-' 2U 25.7
CIN+I ......Ad ., .......linl ..........d dB 7.9 7.9 11.0 11.0 11.0 M M M 11.0 11.0 11.0CleIr., C!N+I ........_ ...ntl.1 th_.ld (I) dl
TlIlll C1e., ••, CIM" ...,.;• •b....p....tl_l,hmhold (II dB 7.3 U 3.4 2.1 3.1 5.6 U 5.4 7.6 7.7 7.1
CIN+I ....I Hoh .... 99.'" "'theU... dB lo.l 9.l 10:4 11.3 11.3 9.4 ,., 1'.4 10.1 10.7 9.9
ClN+I _ .b__oIin.,hmhold f., 99.7% .1 the II... dB

SPMe IIItten cnlndtrilt "
LofttlhId. · 5 5 5 5 5 5 5 5 13 13 13
......eJ.,... ln the dlnctlon ., Ih, elrth .I.tlon dOW 41 49 49 so 46 4' so 4d " " "II "'......trItl...
Raftlft Inl...1 dlalMkr ... 300 75 90 75 125 90 75 125 90 90 90
0..............11. at nuhotr Input dBI0.-.." ......... pin .t ..............put dBI 49.77 37.73 39.31 37.73 42.17 39.10 37.03 42.10 39.3' 39.3' 39.39
0""'."_. pia .h......trItllos BOlll3 BOll13 BOIl13 BOIl13 BOlll3 101113 B0I213 BOI213 ~....3 Se•.3.7. ~_..&3 Set.3.7. ....~Set.3.7.a.r.., rectlYe ......... ltdIpIntun .1 mawr input Ka..., rtetI" .,.. nellt IdIptr'Iture'l Inltllnl ou.put K 110 liD 120 110 liD 110 120 120 155 155 155
TIIlll ........... dB 0.5 o.s 0.5 0.5 0.5 0.5 0.5 0.5 1.3 0.3 0.3.......... · 64.0 49.6 35.0 51.5 5l.O 35.' 51.5 51.0 13.J 13.1 13.1........... · o!l.O 21.1 33.4 0.8 ·10.0 33.4 0.0 .10.8 100.6 IGU 10'"- ... 0.0 8.0 '.8 0.0 0.0 0.' U 8.0 0.1 ... ...
I~ «IllUdeI'" G II K F II K F II • P P_.- · 5.5 30.1 39,4 38.9 21.9 39.4 30.9 lI.9 64.0 64.0 64.0

dlo,KttrIllko
__r.... 99.". ... ' ... _

dB 2.63 1.21 1.91 1.116 1.27 1.91 1.06 1.27 7.05 7.05 7.05
__...,. nln ror99.1 % ."hetl... dB 3.2 LI 2.1 1.1 2.1 2.1 \.I J.I 4.0 4.0 4.0__r......

t .'Ilme dB 4.2 1.0 1.6 1.2 1.4 2.9 fl.1 1.7 5.9 5.9 5.l
IF_.....rtIllI_ ...roeterlllt..-.,. Gil. I. 11.1 11.7 17.7 11.1 17.7 ... 17.7 17.7 11.7 14.7 11.7Mu.......Doh__AI

8.8 0.0 '.0 o.e 0.0 0.0 0.0 0.0 10.0 10.0 10.0
_._Hok..""II_tlrp dBIY 12.0 71.0 76.0 76.0 76.0 76.0 76•• 76.0 14.8 14.0 14.0
~ · 59.0 59.0 35.0 51.5 51.5 35.0 51.5 51.5 14.1 14.1 14.1
Llnaflodt · 11.0 11.0 33.4 0.0 0.0 33,4 0.0 0.0 100.4 100.4 100.4
AI_ k.. 0 0 0 0 0 0 0 0 0.1 0.1 0.1
Ibl. dlmatic lonf E E K F F K F , N N N

.111"··11· · 2J.1 2L1 39,4 30.9 30.9 39,4 30.9 30.9 63.9 63.9 63.'
It... _.""" r.... 99.91% .r'h"I... dB 5.2 5.2 10.9 6.3 6.3 10.' U 6.3 2U 16.9 IU=_11oo lor ••IIi.bUh.......,... 01,1... dB

racttrid I antill_ mtiftl'
Satelli., rttti" nliM ttmptrlture K 460.0 460.0 460.0 _0 460.0 460.0 _0 460.0 1100.0 1100.0 I......
SotolHl< mel..._ pia In ,he dl_lon .r the rAder link ...tl•• dB 41.0 42.0 36.6 36.6 36.6 36.6 31.6 31.6 35.! 35.5 35.5
Auto.ltlc ,Iin c....rolltltlnl ALC ALC ALC ALC ALe ALC ALC ALC YES YES YES
PoI.rlntlon (analt u "'ntd In Anne!. 2 0' APS30A ia CI. or llnelr polarizaUon) L(9O"1O") L(9O"1O"1 L(9O"1O") L(9O"IO") L(9O"1O") L(9O"IO") L(9O"IO") L(9O"IO")
CII due to rrtqUency rt-8tI (pol.riu'lon dllfrimlnllion) dB
ClI d.... othe, GIO ISS _ric, dB 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
CII ....... llher ......_ .. In ,he Pl._ dB 30.0 30.0 30.0
CII rn........ GSO F55-.... dO 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 30.0 30.0 38.0
(I) AdmlnlltndioM "'''ronal)' CftCOUflled 10 uee the Iprcadshcct pro\·jdcd with this Table in onfcr to calculalc
F....... I: For US.<JSO 05. Ill......... PO not ",_I.
Footnote 2: See lhe amenna pin pattern muk in altllChmcnt 110 doc:ument 4·9·1111" Corr.•
FOOIftOIe 3: Sec "ieit RiIUIIilemplato"In Fila", .. oflTU Document 4·9-11/112·E, 2' lune 1998.
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Annex 1 : BSS oy.ltm ell_.lIes

Thail••d Thailand thill.... I Th.I1.nd Thaillnd thill.... Th._ Th...... Thll1lM ThIl1lnd I Thill""

lSS ....n_le. Unils
TIIAICOM.BSl TIIAICOM· TIIAICQM· THAICOM. TIIAICOM· THAICOM· THAICOM· TIIAICOM· TIIAICOM· TIIAICOM· THAICOM·

1 _1 1SS1 1SS1 DS51 IIS53 IIS53 IIS53 BSSJ BSS4 -13YJtnI Charldtriatin
r_ GH. U.l00 11.100 11.100 11.100 U.l00 11.100 11.100 11.100 11.188 U.100 11.100

A..l1oW"" "'jed... %

ReMwr Mi. Bandwidth MH_ 33 I' 11 33 33 I' I' 13 33 I' 11
Modul_lJPt DlallIl rM rM Oilll.1 Dili.a' PM rM malta' Dllhll FM rM
'''wlt'on (an'" II dtfIntd in Anntl!.1 APSJO in Ute .rlinear polaritation)
CIl due '0 ',..mc)' re-ttlf (pol.riutton discrimination) dB
CIt .... I....... GSO_ ......... dB 30 30 30 30 30 30 lO 30 lO lO lO
CIt .... It GSOrss_. dB 30.8 30.0 30.0 lO.O 30.0 :lD.O 30.0 38.0 30.0 30.0 31.0

CIar oIlJ I""'""" CIN+I dB 16.1 15.' 16.1 15.' 16.1 l5.' lU 15.1 lU 15.' 16.1
CIN_I .....I......~IIh_.... dB n.o 1l.D 11.0 n.o n.o ILl 11.0 n.o n.o 11.0 n.oCIar., CIN-I .......n ...... .,.ntlnl'h......... (I) dB
.... Clew oIlJ CIN+l .............,enll'l 'hmIlold (I) dB '.1 '.6 1.7 '.0 '.1 '.6 1.7 1.D 1.1 '.6 ,.,

ciN+t _ ......... ""."..1......... dB .., 18.1 10.' .., U 18.1 I.., U ,., 18.1 18.1
CIN_I ............. _100th_ 10, ".,%.,.... 11•• dB
&Pace IIaUOn etutracltlUUa

=~r... lntlteoH_"......l1h ...II... · B.l 11.5 ,1.5 '1.5 ,1.5 lID no no 110 114 114
dBW 56 56 !Ii 56 !Ii !Ii 56 56 56 56 M

ElI1h ...1....eh...-.._.._.d1_. ... to to to to to to to to 90 to to
_._.............'1.,•• dBI
Qa.ub .........................pal dBI 3U' 3U' 3U' 39J' 39-" 39.39 39.39 31.39 31.39 31.39 3U'
Qtl.uh_....eh._IlI.. ~....3l1ce.3.'. Anned Stt.J.1. A....3l1ceJ.'. nIlO3SH..11 ~nnedSet.3.7 ~.....3l1ceJ.'. i'nna3l1ceJ.' bneullceJ.'. A....3l1ce.3.' ~n...3l1ce.3.' ~n...3l1ceJ.'.
Cleat D, nul...1JIl- nolle '_petlturt It ft«IVtr Input KCIHr" rtaf'It.,.... ...... teMperatuft at Inttnn. outpul K ISS ISS ISS ISS ISS ISS ISS ISS ISS ISS ISS
T........nllnl .... dB 0.3 D.3 0.3 OJ 0.3 OJ OJ 0.3 D.3 D.3 tJ
LoIlbId< · 13.1 13.1 13.1 13.1 IJ.I 118 118 13.1 111 111 13.1

'-"""" · IOU 10lU 100.6 IOU IOU IOU ItIll.6 188.6 IOU 100.6 IOUAl._ km 0.1 0.1 0.1 0.1 0.1 D.t t.1 t.1 D.I D.I 0.1...._tle_ , , , , , , , p p , p_...... · 64.0 'U ,9.1 'U ,9.1 61J 61J 61.3 61.3 SI.S SI.S
tho..-.

....._ .... ".,,,, .......1_ dB '.DS 1.01 '.01 '.01 '.01 1.OJ '.03 1.D3 1.DJ '.01 '.01"............._ ..........".'%"'... 11_ dB 4.0 4.0 4.0 4.0 4.0 4.0 f .... 4.D 4.. .... 4.0
__..............WIlI' ............III_ dB 5.1 5.1 5.' 5.l 5.1 5.' U 5.1 U 5.1 5.1..... oil ndtrittln
r_ Glt. 14.' 11.7 14.' 11.' 14.' 17.7 14.' 11.7 I"" 11.' 14.'
Mu.............-_'..I 10.0 It.O 10.0 10.0 10.0 10.0 10." 1t.0 It•• 10.0 Io.t
M_...................Iondrp dBW 14.0 14.0 14.0 14.' 14.1 14.0 14.1 l4.t 14.0 14.0 14.1
LoIIttodo · 14.1 14.1 14.1 14.1 14.1 14.1 14.1 14.1 14.1 14.1 . 14.1
1AoleI1..... · 100.4 IOU 100.4 100.4 100.4 100.4 110.4 IOU 100.4 IOU 100.4
A_ k. '.1 0.1 0.1 0.1 0.1 ..I t.I ..I ... 0.1 ...
_ .......e_

" " " " N " " N N " "- ..... · 63.9 59.1 5U 59.1 59.1 '1.0 61.t 61.0 61.0 51.! M.l..1n_,.,,,.91%,,...._ dB 16.9 11.2 16.1 21.1 16.1 11.1 16.1 11.2 16.1 11.1 16.1__.... _.I>1lIl,__ .III...
dB

....... ncaver_......................... K 1180.0 IIIDU 110'" 1100.0 1100.0 1180.0 1_0 1100.' 1100.0 1180.0 1-'
SlttItItt recti" ........ ""'n the dlnctlon .r the reeder link .tatlon dB 35.5 JU 35.5 JU 35.5 JU JU J5.5 J5.5 JU 35.5
Automltlc .lIn control ttlilftl YES YES YES YES YES YES YES YES YES YES YES
'eI.riliti. (1ftIIe I. cIeI1lMd In Annell .,APS30A In else.r line.' pot.rilldoa)
01 due "'rtqUtftCJ """lilt (pol,ritllion tlllcriml"ltlon) dB
CIt d.......... GSO__, dB
ell'..... other 1lllan1Hft1. In the Plan dB 30.0 30.0 30.0 3D.0 30.0 30.1 30.1 JD.O 3D.0 lO.O lO.O
CIt 1_...... GSO rss_. dB 30.0 JD.O 30.0 30.0 30.0 30.0 3D.' JD.O 10.0 30.0 3D.0
(I) Ad_lm.ratlons aflstIonll)' cncouraaeet 10 use the spreadsheet provided \\'ilh this Table in ofder to calculate
F_ I: For US.QSO DS. rIl••tTccu ... not ..lev...,
Footnote 2: See the antennasain plttCm mask in attachment I to document "·9-111165 Corr.1
Fool_ 3: See ..........IIS tempi"." I. F11'" 4.Inu Doeumcn'4·'·IIII12·E, IS ,... 1991.
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Annex 1 : ass ayatem ehllf8Cteriltk:a

Thanand Thlnand Mltay.l, Mllaysia M.I.,... M,IQIII MaI_ M.I..... I Mal.... MaI,VIIII Milinil

ISS dllndtmtk. UnIt. THAICOM· THAICOM.
Melt,t-blt".5 MOllt-b.I".! Meaut-bnll.5 Mell.t","7I.5 Mnlat"-

M......_
M......bn16 Me."t-llu16 M...........1.5

BSS. -l!iyalta Chlraderistkl

'-'" CHI 11.200 11.200 \1.200 11.200 11.200 11.200 IUlllI IUDO IUOO IUlllI \1.200

A..llabl"1J oIIjo<,l.. %
__noI.. Bandwidth

MH. 33 33 27 27 33 33 27 27 :16 :16 27

Modal..1on IJPf Dicital Diclt•1 Q.SK QPSK QPSK Q.SK QPSK QPSK QPSK Q.SK QPSK
hI,rb,tl'" (..... II dtfiM4 In Annel 1 .1 A.S30 In Ule 01 line., pOI.rllllion)
en due .. I......." rt-Mit (potarlastlon dlltrlminlUon) dB
CII due'........ GSO BSS ......rk. dB 30 30 NtA NIA N/A N/A NIA NtA filA NtA filA
CII duet. GIG rss_rIl. dB 30.0 30.0 NIA NlA N/A NtA filA NIA filA NIA NtA
Clur., _1hoIl CIN.. dB 25.7 25.7 27.2 25.6 26.3 26.7 27.2 25.6 2,.. 24.3 27.2
CIl'l+I ncpoln<l at .......hrah.ld dB 12.0 12.0 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
a .., *J CIN............... opt...I•• thmhotd (I) dB
T.... Clur all, C/N<l ..................'I•• 'h...h.ld (I) dB 7.0 7.0 9.7 9.5 U 1.6 9.1 9.5 ... U 9.1
C/N<l tot....... 1..99.7% al.he 0.. dB 9.9 9.9
CIN...utl. ob..._.,In••hmh.,d I., 99.7%.I.he II... dB
SplCt: nallen tlllndel1ltlct

~.1.,."'1ndI. dlreed.. of.h.....h ••••1•• · 124 124 71.5E 7I.5E 71. E 78.5E I6E idE I6E 16E 91.5E
dBW 56 56 55.1 55.\ 55.\ 55.\ 55 55 55 55 55

_ ....... thoro"'n"il.
Renift ........ d....tr ... 90 90 60 60 60 60 60 60 60 60 60
On-ol.............. at rtetlver Input dBI
0................. It _ttll"a ....pul dBI 39.39 39.39 :16.3 :16.3 :16.3 :16.3 :16.3 :16.3 36.3 :J6.3 :16.3
011......_ .... thor_leo 1'....3 Sec.3.7. A....3Sa<3.7. '.7 A.3Ap30 Fta7 An3 Ap30 F1.7 An3 Ap30 Fta7 A.3 Ap30 Pia' An3Ap30 Jlla7A.3Ap30 Jlla7A.3Ap30 Jlla7A.3Ap30 Jlla7Ao.lAp30
CInr lIE, rectkt: iptttIi nol.. ttlltPfrllllre: at re(flver Input K
Cltar"'r rtetI.. IJIltIII Mise Iflllpa-.lure I' .nlennl OUlpUI K 155 155 130 130 130 130 \30 130 130 130 130

IT..a1'....... I... dB 0.3 0.3 0.3 0.3 0.3 0.3 U 0.3 U 0.3 0.3
Loll... · 13.1 13.1 3.1 3.\ 3.' 3.1 3.1 3.1 3.1 3.1 3.1.......... · 108.6 108.6 -\01.4 .101.4 ·101.4 .\01.4 ·101.4 -101.4 ·101.4 ·101.4 ·101.4- k.. 0.1 0.1 0.1 0.1 0.1 0.1 1.1 1.\ 0.' 0.1 0.\
..... _alIe.... P r r r P r • r r r ,
DaY.......... · 51.5 58.5 62.9 62.9 62.9 62.9 ".1 ".1 ".1 ".1 ".1

IncttridiO
.....__'.'''.7% of 'he 0.. dB 7.0\ 7.01 5.00 5.00 5.00 5.00 4.93 4.93 4.93 4.93 4.96

~,. ral. lor 9", % ollll.'hne dB 4.0 4.0
..... • fo' ...U.bMllY .......... al ,I.. dB 5.1 5.1 r

earth IhUtA Ch.,Id,rilllaF_
CH, 17.7 17.7 14.7 17.7 14.7 17.7 ... \4.7 17.7 \4.7 17.7 14.7

Mm.-IIpIInIL_,con,rol 10.0 10.0
M_._lIok..rth ...'Ionel" dBW 14.0 14.0 69.5 67.1 69.5 67.1 ",f 67.7 ".4 67.7 69.4
~ · 14.1 14.1 3.t 3.1 3.1 3.\ 3.1 3.1 3.1 3.1 3.1
LonaItode · .00,4 100.4 .\01.4 ·101.4 ·101.4 ·\01.4 ·101.4 ·101.4 .10\•• ·101.4 ·101.4
AIII_ k.. 0.1 o.t 0.1 G.I 8.\ 0.1 o.t o.t 0.\ 8.1 o.t
••looH...Ic ..... N N • P r r r r r r r_...... · 51.2 51.2 62.9 62.9 62.9 62.9 ".1 ".1 ".1 ".1 ".1
..... _uatloft lor 99.97%of.he ,I... dB 22.2 21.2 11.97 24.15 IU7 24.15 \1.7 2U 11.7 24,4 ....
...._'.........IO'• ....-... of'l.. dB..........-
S.ttllhe ntthe Milt..perature K 1100.0 1100.0 600,8 aoo.o 600.0 _0

_I
100.0 600.0 aoo.o 600.0

5_............_. pin In ....d_ of 'h. reeder lI.k ....I.. dB 35.5 :lU 41.4 43.0 41.4 43.0 4\A 43.0 41.4 43.t 41.4
Automatic Ilin antrelldlfnl YES YES YES YES YES YES va VIS VIS YI!J YES
.00Irirati... (analt I. dtllntd In Anno 2 .1 A'SJOA In t.le .rUne., pol.,llIllon)
en .ue to IrtilutMJ ...... (pot,rillti. dilcriminltlon) dB

CII due ......... GSO BSS OOIwork. dB
CII f...... other .nlpllltnflin ,1M '.an dB 30.0 30.0 NIA NtA NIA NIA filA filA N/A NIA NIA
CIIfrom ....... GIG FS5 ".,... dB 30.0 30.0 NtA NtA NtA NIA NIA NIA NtA NtA NIA
(I) AclmlnlllfllloM IN ..ron,l)'efteou,.cd 10 ulillie spfC8dshect provided wllh this Table in order to caieulate
'_1: For U«lSO OS. n1•.-... ""' .........
F_2: See _ ponemmukln__' I tod""' -9.1I/16S Con.l

F....... 3: See pI...·I. Fl.u... 01 rru Doeu -9·II1I72-E. 2S Jun. 1998.
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AMex 1 : BSS syltem characteftlues

M.llnl. Mal.nia M.llni. I -S••ln S,.in I "".In "".... ""lin - SlJlin ""....
l55ch._ Unll. Mt...t·b..'1.5 Mell.t-b.s9•.5 Mt.llt·b.s91.5 E·12geO £.12900 £'1- IIISPASAT.2 IIlS'ASAT·2 IIIS.ASAT·2 CNR CNR

;5"_ 1.1Iaraderiit c.

'.........,. CII, 12.100 12.100 12.100 12.1 12.1 12.1 12.2 12.1 12.2 12.2 11.2
A.....llty objectl.. % 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7
__nol.. l.ndwld.h MH, 21 » 33 27 11 27 27 27 27 27 27
Modul.U.. type QPSK Q.SK QPSK ,M ,M 'M PM PM PM FM PM
, ......11... (.nlle •• dtRMd III Annp: 1 0' APS30 in u.t or lintlr pol.rlullon) CUCR CUCR CUCR
at ..... rrtqUtM)' re-use (poiariuUon diurimln.t1on) dB
en •• '0 ellMr CSO 8SS network. dB NlA NlA N/A 23 13 23 23 23 13 13 13
CIl duc,. GSO JSS_. dB NIA N/A NIA 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0CIea,.,_ .... CIN+I dB 15.6 26.3 26.7 29.58 29.58 29.58 29.0' 29.0' 19.06 29.13 19.13
CIN+l ....................I.h...h.ld dB 1.6 7.6 7.6 9.22 14.4 16.6 9.21 1404 16.4 1.07 13.37CIHr., CIN+I ......._ .,,,ltlnl ,h...hold (I) dB 3.0 1.1 1.1 3.0 1.1 U 3.0 3.0
T....On,.,ClN+lIOItPt.- .,.,.'1........hold (I) dB 90S 9.0 1.7
CIN+I ............ 99.nIo ...htU.. dB
C/N+1__.........hrahlld I., 99.7%" ,he.l... dB

.ncttriltlc.

~~Lr... IoI"'_'IIho""h".Ii" · 91.5E 91.5E 91.5E -30 ·30 ·30 -30 -30 ..JO -30 -30
dBW 55 55 55 56 56 56 56 56 56 50... !loU

_11._ ........-"-_.- rm 60 '0 60 30 50 go 30 50 90 30 50
On-.x1s _ ....... ncoIwrlopu, dBI
Oa-I...__.....1dtNI1 Hlput dBi 36.3 36.3 36.3 30.0 35.0 39.5 30.0 35.0 39.5 30.0 35.000..... _ ..... _

'117 An3Ap3O '117 AoJ Ap30 Fll7 A03 ApJO B01213 B01213 BOI2\3 BOl213 B0I213 BOI2I3 BOlll3 BOI213CIitaf.,,...,.."'tcMpentU".t rcnlYfl' Input K
CIt...., nm..1pfa8 aolte kIIIptnlUft at .n....n. output K 130 130 130 123 Il3 110 123 123 110 113 123
TIlIl ,oIndtot lea dB U 0.3 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
LoIltude · 3.1 3.1 3.1 ".61 ".41 41.41 40.42 40.41 40.42 21.6 27.6
.......de .. ·101.4 ·101.4 -101.4 .3,7 ·3.7 .3,7 -3.' -3.7 -3.7 -11 ·11
AM_ km '.1 '.1 0.1 8.655 0_ ..." ..." ..." 0.655 0.6" 0.6"...._....- • • • H II II II II II II II-- · 71.1 77.1 71.1
" .....-....-11...
RaIn .ttenult" .... 99.1% 01 the thlle dB 6.96 4.96 6.96 1.19 1.29 1.29 1.19 1.19 1.19 1.29 1.19
Noloo lot........... ,."Ior 99.7 % 01 ,Itt ,I.. dB r
RoIn_...._blIM' ......' ....llIm. dB
feedtr UnIL ttrUt Itatlln chlrKttrlllln'- cu, 11.7 14.7 11.7 11.1 17.1 17.1 17.7 17.1 17.7 17.7 11.'
M....... uplInk ..-_roI NA NA NA "i\ NA NA NA IlA
MltoI.........HAk ••rth11_ elrp dBW '''' 69.4 ".6 14 16 14 14 14 14 14 14
LotI"de · 3.1 3.1 J.I 40.41 ".41 40.42 40.41 ".42 40.41 40.62 411.42.......... · ·101.4 ·101.4 ·101.4 ·3.7 -3.' -3.7 -3.7 -3.7 -J.' .3.' .3,7

AMltude km 0.1 0.1 0.1 0.655 8.''' 0.655 1.1" 1.655 ..." 0.655 1.6"
_tIl..oUr .... P P P II II II II Il II II II- ..... · 17.1 17.8 17.1
__ror99.97%ollh••I.. dB %4.6 11.1 24.6 US 6.15 6.25 6.15 6.15 6.15 6.15 6.15
__Ior •••"""I............... lIm. dB

......... 11.11...........SotoIIIIe__..,.,.....
K 100.' 600.0 100.0 910 geO geO !lOG !lOG 900 900 !lOG

S.ttlilte real,.. IniftId.,aht In the dinttlon or tht rHele, link stttlon dB 0.8 41.4 0.' - - - J9.1 39.1 JU 44.79 44.79
Auto...ttlc 'lift control Hltlnl YES YES YF.s 15 15 15 15 15 15 15 IS
PoI.rillet... (-tie II defined In An"" lor APS30A In tt.. or lintar pol.riution) CR1CL CRlCL CRlCL
C11 due to hqtHftq .-.....e (pol.rllI.lon dlttrlminttlon) dB
CIl .... ' ....... GSO BSS_rkJ dB
Cfl r,... ether .n1....U In the Plln dB N/A N/A N/A 30 30 30 30 30 30 30 30
CIlI.... Ilho,CSO JSS._, dB N/A N/A NIA 100 100 100 100 100 100 100 100
(I) Ailminiii__ tnllUonalrcncOUrqcd to _the sp~lIdlhcct PlOvidtd "ith this Tlble IBOrder to calCulate
F_ I: For US.oSO D5. 1Ii••lTt<tJ ........I"·....
F_ 2: SCC .... III...... p1• ...-mMk 1••lIochm'" I IOdoc...... 4·9·11/165Corr.1
FootMIe 1: Sec ·'Clt multi template-In FiIU~" oflTU Document 4-9-IIJI72.E. 2S June 1991.
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Annex 1 : BSS .ystem chlrectett.UCS

5Plin liDOln Sollin 591in Solin Sollin S.llin S.1In S.lIn S.llin Spain

BSS ....-Ia Unlt. CNR E-U900 E-U900 E·U900 !·U900 HISPASAT·2 HISPASAT.2 H1SPA5AT-2 HI5PA5AT.2 CNR CNR

5.._ C!lu_.1Ia

F_ GH. 12.1 12.1 12.1 U.2 12.1 12.1 1202 1202 12.1 1202 12.1
A....b1ll1rohJtetI.. 'A 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7
Rtteher ...... Blndwldth MH, 17 33 33 33 33 33 33 33 33 33 33
M....hllon .". FM QPSK QPSK QPSK QPSK QP5K QP5K QPSK QPSK QPSK QPSK
Pelarb"" (anate I' dtRntd mAnntl 1 01 APS30 in tilt 01 linear pollnutton) CUCR CUCR CUCR CUCR
en 'Uf to frtquenq rt-utt (pollrilitlon dl.criminltlon) dB
CII '1It10 other GSO BSS .......... dB 13 30 30 30 30 30 30 30 30 30 30
ClldllttoOSOns_. dB 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.' 100.. 100.0OH,""_ ..... CINOI dB 19.13 29.50 19.50 19.50 29.50 21.90 21.90 2..,. 21.9. 19.11 19.11
CIIl+l ........ II optrOll.. lh.....oI. dB 15.49 6.1 6.1 6.1 U U 6.1 6.1 6.1 U 6.1
OH,"" CIIl+I ...f1ln ......,.ratlo.lhmh.ld (I) 'B 2.0 4.5 U 9.7 10.9 U U 9.7 10.9 3.3 5.3
Totol CIftr., CIIl+l ........... .,.,.llo.lhmhold (I) dB
CIIl+l Iolal 10k ,..99.'7% .1'11011... dB1;+1;=.....oneratI.. lh.....oId ,,,".7%.1.11011... dB

Ct IIlI m'nderi.liea

I~,..... the "....,Ion orth. rarth ...11.. · ·30 -31 ·30 -JO -JO -31 .JI -JO -JO -JO .JO
dBW 54.1 56 56 56 56 56 51 51 56 5U 54.'- __..I"

__,"IUI.. om 9G 30 40 60 9G 30 60 60 91 30 60
0..-..10 _ ......t .............., dBI
O"'.d.......II." anttnn••~.put dBI 39.5 30.0 33.2 36.0 39.0 30.0 33,2 36.0 39.0 30.' 33.2
OfI..IIa_.llinoh._ BOl2l3 BOl213 BOl213 BOl2l3 BOI213 BOl213 BOI213 BOl213 BOl2l3 801m 801113
Onr., ,....,.... ntlle tttnptnture It receiver Input K
Onr*,Ntthe.,... MI. t...perat....... It Inlmnl output K 110 U3 123 123 202.7 123 123 123 202.7 110 ID
T................ dB 0.5 0.5 0.5 0.5 U B.5 B.5 B.5 U '.5 0.5
L_ · 27.6 60.41 48.42 40.42 60.42 60042 41.42 60.42 41.012 28 28
1.ooIItoodt · ·11 -3.7 .3.7 .3,7 -3.7 4.7 -3.7 4.7 4.7 ·15 .15
A_ km 0.655 0.," 0.655 0.655 8.655 o.m 1.655 U55 8.655 USS ...55RaIn__

H H II II H H H H H H H_.... ,
P ....dtl1.. e.
IlaIa _.1Ian lor 99.7% or 'M II... d. 1.19 1.29 1.29 1.29 1.19 1.19 1.19 1.29 1.19 1.19 1.19
N.ue hat.....4. Ie rain"" ft.' % of Ihe time d•
........... 'or a..ilabiUly Mrttlltn. of lime d. t

..... It.._ ehINlett"•• ca

F_ GH. 17.7 17.7 17.7 17.7 17.7 17.7 -"17.7 17.7 17.7 17.7 17.7
Ms•••• ..,11.... power rOftlnl 1'1" NA NA NA 1'1" NA NA NA NA NA 1'1"
MInIM. _llnkrarth ..IlIon.I,p dBW 14 14 14 14 14 14 14 ,: 14 14 14 "~

, 40.42 40.42 41.42 40.41 41.42 40.42 41.42 41.42 41.42 27.6 60.42............ , ·J.7 ·3.7 4.7 -3.7 4.7 4.7 ·3.7 .3,7 4.7 ·11 .3.7
A_ km 0.655 0.," 0.," 0.655 0.," 0.655 0.655 ...55 0.655 0.6S5 0.,"
R.lftell_ .... H H H H H H H H H H H- ..... ,
Ralo__,.. 99.9'7% litho II... 'B 6.15 6.25 6,25 6,25 6,25 6,25 US 6,25 6,25 6.1, US
11010_lor•••II..IlItY_I... or ..m. dB
Cha_ortho.......-........
5....11.. mol.. nalto1_"'" K 900 900 900 900 900 900 900 900 900 900 900
Satellite ncelw Intenna .a. in lite dlrtetlon 0' the Ictder Hnk Itsllon dB 44.79 40.66 40.66 60.66 48.66 39.1 3'" 39.1 39.1 ....79 44.79
A.........le lain tontnl HtthII 15 15 IS 15 15 15 15 IS 15 IS 15
Pot_rlutlon (anale II defined In Annn 2 .rAPS30A In el.e 0' lin..., pelirilillon) CRlCL CRICL CRICL CRICL
en due •• frequency re-uR (pel.riullon dilcrimlnaUon) dB
CII ... to other 050 BSS _rIl. dB
~ 1.... _ aul........ 1ft tho PI.. dB 30 30 30 30 30 30 30 30 30 30 30
C111.... ather GSO FSS ...1.... dB 100 100 100 100 100 100 100 100 100 100 100
(I) Admlnlllndont 1IIItIOllIIi;'nCoul'lled 10 use lho JP~adsheet- provided with lhi.t.ble in Older 10 caleul.re
F_ I: For US.QSO 0'. IOIn._... not "'........
F_ 2: See Iho ...... ,1In pattom maok in attaeInnenl I to _tnt 4·9·111161 Co.,.•
Footnole 3: See -lett lelUhllemplace- in. Filum 4 orlnJ Doeumcnt 4-9-1 1/172-E. 2' lun' 1991.
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AnneK 1 : BSS syltem chlract.rillicl

.j

Salin Salin I Salin I So._ I SDoin - Sooin SDoi.

__
I - I So....

BSS"'._. Unil. CNR CNR HISPASAT.I IIISPASAT·I IIISPASAT·I HISPASAT·I IIIS'ASAT.I HIS.ASAT·I HISPASAT.I HISPASAT.I HIS.ASAT.I

dtriItiCl,_ Gill. 11.1 11.1 IU 11.1 11.1 11.1 11.1 11.1 11.2 11.1 IU
A..n.WIItr tltJoctl.. % 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.' 99.'_.01.. B.ndwldth Mil' 33 33 33 33 33 33 33 33 33 33 33

h_tJIM QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
r.rtutI... (.nate It dtfIntd in Anntll of APSJO In tlH of linur pol.ril.lion) CUCR CUCR CUCR CUCR CUCR CUCK CUCR CUCR CUCR
CIt_.. f........,. ...... (pol.mlldon dlltrh.lin.llon) dB
CII ......_0s0 BSS_. dB 30 30 30 30 31 31 30 30 31 30 30
CII ....... GBO PSS net..... dB 100.0 leo.' 100.0 100.0 IOU IOU leo.' 100.0 100.' 100.0 100.'
Claar'" _link CIIl+I dB 2...1 2"'1 29.41 29.41 29.41 29.41 29.41 29.41 29.41 29.41 29.41

ClN+I .......ot---..'......... d8 6.1 U 6.1 6.1 U 6.1 U U U 6.1 6.1
Claar*,ClN+I ............. apmotl_I.'......ld (1) dB U 10.0 2.9 2.9 2.9 1.1 2.7 2.7 2.' 4.2 4.2
T...IClaar"" ClN+I ............. aptra....II'mh.ld (I) lIII
ClN+I ......... f. 'U% of"'" II... dB
CIIl+I .........._In thmhold f.. 99.7% oIlhe II... lIII-- .. "............ · .JO .JO .JO ·30 .JO .JO .JO .JO .JO .JO .JO
~t.I ..... In <Ita .rt<tl...fl,...nh 1t.1I•• dBW 54.1 5U 54.3 51.1 41.3 4'-03 45.05 41.1 3",' "" 52.1
hftIt, ..... mndtristlt.-_..- ,.. 60 ,. 30 40 60 ,. 120 110 240 ... 60
~_""'ot_1npul dBl
On-olh_..........._._ dBl 36.0 39.0 30.0 33.2 36.0 39.' 41.0 44.5 4'" 33.2 36.0--....- BOl2l3 801213 8OU13 B0I213 BOl2l3 8OUl3 80121) 8OUl3 801213 8OUl3 801213an,..,NftIw.,..... ttMperaNre .1 rtftIvtr Input KCIeIr" nNheqIIN..... telBptrltttre .1 .nttnA' output K U3 202 123 . 123 123 201 201 201 201 123 123
T....,-..... lIII 0.5 '.5 o.s o.s o.s u u u o.s o.s o.s
L_ · 28 28 ....41 .....2 48.42 40,42 40.42 ....42 ....42 40.42 ....42......... · ·15 ·15 .,., -,., .,., 4.7 4.7 4.7 -3.7 4.7 -3.7- h. U55 U55 0_ 0.655 8.155 0.655 o.es 0.655 0.05 0_ '.es_eII_._

\I \I \I \I \I \I \I II \I II \I....-- ·
___far 99.7% .Uhell••

dB 1.19 1.19 1.19 1.29 1.29 1.2' p' 1.2' 1.2' 1.2' 1.1,
__....to coin far 99.7 % of... II... dB
__far

eftlme dBI'____ charad�riotl",_
Gilt 17.7 17.7 17.7 17.7 17.7 17.7 17.7•. 17.7 17.7 17.7 17.7M..-",-__

NA NA NA NA NA NA NA' NA NA NA NAMlnI__.... "rth .._ .....
dBW 84 14 14 84 14 14 14 14 14 14 14

Lat_ · 40.42 48.42 40.42 40.42 ......2 48.42 ....42 ....42 4U2 ......2 48.42......... · -3.7 -3.7 -3.7 .3,7 -3.7 -3.7 4.7 -3.7 -3.7 -3.7 .3,7

A_ h. U5S 0.655 0.655 0.655 U55 US! US! 0.655 '.05 0.655 U55

___
II II \I \I \I \I \I \I \I \I \I- ..... ·_ _ t.. 99.97% oflhe.l... d8 6.25 US US 6.25 6.15 6.25 6.15 6.15 US 6.25 4.15

Rain__f.. _ ••I1II.....-....fll_ dB
t1le1\l... _ .........-_......."-""'.. K 900 900 ,.. ,.. ,.. ,.. ,.. ,.. - - ,.

50_""'"_. pin In lhe dlrt<tlon .flb. ,''''.. lI_k ...11.. dB 44.79 44.79 39.1 39.1 39.1 39.' 39.1 39.1 39.1 39.1 39.1
A..........I_ ...........Io. 15 15 15 IS 15 15 15 15 15 15 15
PoI.ritetion (...... II dtfIntd In Annes. J of APS30A In tlse of linr.r pvl.rizillen) CRICL CRlCL CRlCL CRICL CRICL CRICL CRlCL CRICL CRICL
en tktt t. treq..,- ..... (pol.rintlon dllC~rirnin'liDII) dB
CIt due tl ethtl' GSO 8SS network, d8

en fro. other ."....ment.ln the 'lin dB 30 30 JO 30 JO 30 JO JO 30 JO 30
C111_ ..... GSO PS5_. dB 100 100 100 100 leo 100 100 100 100 100 100

(I)Mminl......ionI_ItIOlllI)· cncou,qicfIOu. Iho splUdshcct provided \\ilh this TJblc in order 10 tllculate
,_1: F.. US.<JSOD5.roIn.f1' Io'·....
F_2: See !he_laI m m"'" I. an_,11O document 4·9·111165 C.IT.I
FOOUlOIC 3: See -.est rauh. tcmplll:c·ln FiBuIIC" ofrTU DocumcnI4-'-11/172-E. 2S June 19911.



Ann.x 1 : BSS Iystem eIl_IIIcs

So.ln s..;. 5.01. S.olD SII' • _n I ....n 11I>010 I _n I SIIIln I hll.

BSS ch.,.dftiltk. Unll. IIISPASAT.1 HISPASAT·I IIISPASAT-I IIISPASAT.I HISPASAT·I HISPASAT•• HI5PA5AT•• HI5PASAT-l HISPASAT·I HI5PASAT-1 liSA MOO

Smam Charleleristic.

'-'l' GH. 12.2 12.2 IU IU IU 12.2 12.2 IU lU 13.1 IU
A..........,~ "4 99.9 99.9 99.9 99.9 99.9 99.9 99.9 9", 99.9 9", 99.7
__noll< B.ndwldth MHz 33 » » 33 33 » 33 » » » »
-type QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
, ...rb.1ea (1ft'" II denllt'. In Anno: 2. or APSJO in ClN of lint., pol.rllItloft) CUCR CUCR cucR CUCR CUCR CUCR CUCR CUCR CUCR CUCR Uno••
CIIII_ .. 'NCI*ftCJ' ...tt (pll.rhltlen dl'trimlnation) dB
OI ...... _GSOBSS .......kz dB 30 3t 30 30 30 30 30 30 30 30 30
01 ...... GSO rss ......rIl. dB 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100•• 100•• 100••
Clot..., _Ihd< ClN+I dB 29041 29.41 29.•1 29041 lUI 19.41 19.41 19.41 29.41 19.41 lU4
CIN+I .......... --,",I th.....ald dB 6.1 U 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1C1otr", CIN+IIlII.......... op...tlnl.hrah.ld (I) dB 3.S 3.S 3.S 3.S 4.2 U 3.5 U 3.5 3.5 1.9
T.... Clotz·.., CIN+IIIl........... _lnl.h.....oId (I) dB
CIN+I ........ r..99.1% 01 ,h. II... dB
~.......lIn."'......... ,..99.7%.,lhe.l... dB

lracteriltlc.

Lootkude " .30 -30 -30 -30 -30 -30 -30 -30 -30 -30 -30
SallMee.Lr••• in the dll'fttIn.f Ihe e....h ...ti", dBW SUI 49,6 46.1 4US 57.6 5U 51.4 51,6 41.1 43,65 5U
E.... " ... ch"ldm,lIa
Renhe ........ diaftltttr .m 90 110 180 140 •• 60 90 110 180 240 30
o..-..h _ ...10 .. rftIl_ ...... dBI
o.-uh ............. It I ..ten... _.puc dBI 39.0 .1.0 ".5 48.0 33.2 3U 39•• .1.0 44.5 •••• 30.0
Off••1k _.010 ch.nrt<rilllet BOl213 BOlll3 801113 BOlll3 BOI213 801lI3 101213 101113 101213 B0I213 BOII13
Cfnrllty reaiYe.,.... ntftt tentptrature at I'fl'tlYfr Input K
ClHr ...' ........ .,steM MI. kIItptr.h.rI ,t Inlen... autput K 201 201 201 201 123 113 101 201 101 101 123
iT..·I ........... dB •.5 o.s '.5 o.s o.s o.s 0.5 fl.5 0.5 0.5 U
~ " 4••42 .lI.41 40.41 40.41 40AI 4l1.41 4l1.41 4l1.41 48.41 4l1.41 40.41........... " .3,7 4.7 4.7 -3.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
A_ kill O.6SS 0,655 0.655 O.IiSS O.6SS 0.155 0.655 USS 0,155 om 8.155= H H II II II II II H II II II·P lei
___,..99.7%oItfte_ dB 1.19 1.19 1.19 1.29 1.29 t.l9 1.29 1.19 1.19 t.l9 1.19
__.......... ~:.~'Mo"'.he.l.. dB
__reo_ '_.....,1111I. dB r___all.'" .h......rhIl",- Oil. 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7
M.._ .....h.-_.... NA NA NA NA NA NA NA NA NA NA NA__Ihd<'-ll_elrp

dBIY 84 84 84 •• 84 84 84'" 14 84 14 84
~ · 4UI 40.42 40.42 40AI 41.42 41.41 ....2 ......1 - ......1 ...42........... · 4.7 -3.7 4.7 4.7 4.7 -3.7 -3.7 -3.7 -3.7 .J.? 4.7
AIdludt kill US5 0.155 0.6SS 0.6SS 0.05 0.655 0.05 0.655 1.155 0.155 0.655_"_Ie_ II H II II H II II II H II II_..... ·Rafa .......... ,or tt."'" .rtlte Ii.. dB 6.l5 US 6.l5 6.15 6.15 6.15 6.15 US US US US
110..__reo ...H.UI" .......... 01'1... dB

the IDlft tI.llon rtttiver
S.......................,........ K 900 900 900 900 900 900 900 900 900 900 911II
Sateltltt nt'tIft Intenn.llift in th. dlrtdlon ,'the fttder link 11.lion dB 39.' 39.1 39.' 39.1 ,,,. J9.I 39.1 39.1 39.' 39.' 3'.5
A.......tie IIIn renirollttti... 15 15 15 15 15 IS 15 15 15 15 15
PoI.mlden (Inale II denntd In Annell: 2 0'APSJOA In tiM 0' nnelr pol.rlt••lon) CRlCL CRlCL CRlCL CRlCL CRJCL CRlCL CRlCL CRlCL CRICL CRlCL L1nel'
CII clue 'e frequency re-ute (pofullliion dfnrlmlnlUon) dB
01 d..'. _ GBO BSS ......rk. dB
en tre... "htl' uslpnttntlln the Plan dB 30 30 30 30 30 30 30 30 30 30 30
01 """ _ GSO rss _ .... dB 100 100 100 100 100 100 lilt 100 100 100 100
(I) AdMlnillrillons arc 'lIon,I)' efteou,..ed-to use the spieadshCet proYkltd"'lthlhi. Table in order to calculate
F_ I: 'or US.QSO Dj."n.ffi:ctJ.", not "'1..·..1.
F_2: Scothc _ ••Inpollellllllllltin _h....t 110_'"•.9.1I/16l COlt. I
FOOInoIc 3: See "ted mutts template" in RaulC" oft11J Document "·9·1 III 12·E, 251unc 1991.
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Annex 1 : BSS Iystem chlM'8Cterlstlcl

Sa.ln S••ln S..... S••in Sp.in Spain SD.tn 5o.in So,In Sa.ln

BSSdo.._ln Unll. HSAMOD HSAMOD 115AMOD H5AMOD liSA MOD H5AMOD HSAMOD liSA MOD liSA MOD liSA MOD HSAMOD

ISYftt.o.lfHkrlstln

'- GH. U.l 11.1 11.1 U.l 11.1 11.1 IU 11.1 11.1 11.1 11.1

A_WlI.,.tIIjedl.. % 99.7 99.7 99.7 99.7 99.7 99.7 99.9 99.9 99.9 99.9 99.9
_ ..... B...dwld'h Mil. 33 33 33 33 33 33 33 33 33 33 33M.....__

QPSK QPSK QPSK QPSK QPSK QPSK QPSK QP5K QPSK QPSK QPSK
.............. (....Ie 1.IftRntd in Annt. I .r APSJG In talt: .r linear polarization) LlM.r Llntn Llntlr Line., Linen Linea• Linear Linn, Llnelr Llnelr Line.r
en_.. rnquenq I'fooUH (pol.rll.llon en.trimln.tlon) dB
CII ............ GSO BSS netw.'ko dB 30 30 30 30 30 30 30 30 30 30 30
pI.....GSOm_ dB 100.0 100.0 100.0 100.0 100.. 100.0 100.0 100.0 100.0 100.0 100.0

CInr ""_""" CIN+I
dB 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14,34 14.34 14.34 14.34

CIN+I .......... II op<nIIol thmho/d dB 6.1 6.1 6.1 6.1 U 6.1 6.1 U 6.1 U 6.1
CInr ok, CIN+I ........... __I". threshold (II dB 3.0 3.0 1.3 2.3 1.4 1.4 U 3.9 3.6 3.7 3.7
ToloI CInr okyCIN+I ............__.... thmhold (II dB

CIN+I ..... """ lor 99.7% "'the_ dB
CIN+I ............_,.... Ih......... ror 99.7% .r'he '1_ dB
,_zt_...._

=........ the dlnctl.. oIlhe urth ".oIen · -30 .JO .JO .JO .JO .JO .JO .JO .JO ·30 -30
dBW 51.4 41.4 41.04 44.5 - 37.4 53.4 51.3 49.4 45.6 41.1

laarth Ilollon ...._1<1
.............lIIdtr em 40 10 90 UO 110 140 60 90 UO 110 140
0..... _ ...... 11 ......... ""'" dBIo.a..._ ...... I1 ..._._

dBI 33.1 36.0 39.0 41.0 44.S 41.0 36.1 39.' 41.0 44,5 4'"0tr-aaI0_ ........_ BOI1I3 IOUI3 BOI1I3 BOl1l3 IOUl3 .BOI1I3 BOl1l3 BOlll3 BOUl3 BOUl3 BOUl3
CInr""___~"'''.1...a... lnpul K
ClearIll, ....... .,......... ttwtperlture at Inttn"1 oulput K 113 113 101 101 101 101 113 101 101 101 101
ToloI..-. .... dB 0.5 u.s u.s 0.5 U 0.5 0.5 '.5 0.5 0.5 0.5
L_ · 40.41 40.41 40.41 40.41 41.42 48.41 40.41 40.41 40.41 40.42 40.41......... · .3.7 -3.7 .3.7 -3.7 .3.7 .3.7 -3.7 -3.7 -3.7 ·3.7 ·3.7
AId_ km 11.655 '.655 0.655 0.155 0.655 0.655 0.655 0.655 0.655 8.655 0.655................ II II H II H II II H II H II-- ·........... th.nchriltlt.
_._11ao r••99.7%.rlhell_ dB 1.19 1.19 1.29 1.19 1.19 1.19 p9 1.19 1.19 1.19 1.29
NoIIIIMtu....1It te nln ror 9t.1 % .rthe "me dB
R.-.od.. tor ......_,_....r,lme dB
_lIek_hzt_dl..._ln- GH. 17.7 17.7 17.7 17.7 17.7 17.7 17.7,. 17.7 17.7 17.7 17.7
hl._",Iok _ ....Irot IIA IIA IIA IIA IIA IIA IIA" IIA IIA IIA IIA
__"""urth ".oIan zlrp dBW 14 14 14 14 14 14 14 14 14 14 14
L-... · 40.41 40.42 41.42 40.42 40.42 40.42 40.41 40.42 40.42 40.42 40.42........ · -3.7 -3.7 -3.7 -3.7 -3.7 -3.7 .3.7 -3.7 -3.7 ·3.7 .3.7
A_ k.. 0.655 0.655 0.655 0.655 0.655 U55 U55 0.655 0.655 1.655 0.655
_ .....oll<_

H H H " H II H H H H H- ..... ·__doo for 99.97% 01 the lime dB US US US 6.15 US US US 6.15 6.15 US US__lorneR.WlI
....ttlme dB

tho ... ....___-..un
K 9GB 9011 901 9GI ,.. 9011 900 9GB 900 900 900

SattIfItt rtttIw .nlennl .11n In tile 'Ired'. orthe reeder link 11.11011 dB 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5
Automatic I.ln t ........ Mtt1na 15 15 15 15 15 15 15 15 15 15 15
'oItrltltlen ("'lie II dedMd In Anntll 0'APS30A In tilt., Ilne.r pol.riI.tion) Lint" Line., Linn, Llnnr LInear Litle•• Linear Lint" Llne.r LlMir LIneII'
en due te rrtquencyre-use (p11.rlJ.ltlon dlltrhnln.tlon) dB
CIIM I. IIh.. GSO BSS network. dB
en r.... OIher u....mt. 'n lhe PI,n dB 30 30 30 30 30 30 30 30 30 30 30
CII r_ other GSO m ..._. dB 100 100 100 loe loe 100 108 100 loe 108 100

(l)Mml"Tst-ritlons are SlroIISI)' cltCOu....cd to use lhe Spft:adshcct provided with Ihi. Tablo in order 10 calcuilic
FOOInOIC I: For US.QSO DS, rain efl"cetllN not rclcvll'lt.
FooinoIC 2: Sec the antenn'llin patlem mask in ItIaChrnenI 110 doevmenl 4.9.1 1/16S Corr.1
FootnoIc J: See "lest multllc:mplaIC" In fl,uN" of'1TU Ooeurnenl4.9·111172·E. 25 lune 1998.
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Annex 1 : BSS .y.1om c:hlfeetOri.tica

- - SIIolft SIIolft I Sttolft

BSI .....-le. Uelts HSAMOD HSAMOD HSA MOD liSA MOD liSA MOD

s_ca._orI"l"
r....-.r GH. U.l Il.l Il.l U.l 11.1

A"''''''lty "/te,I.. % 99.9 ".9 99.9 99.9 99.9

Recthtr e"" Bondwidlh Mill 33 33 33 33 33
M.......' ... ty,. QPSK QPSK QPSK QPSK QPSK,,,.rlntIoft (Inate .. ftfIntd In Ann" 2 ., APS30 In tile of line.r pol.rilltlon) L1ntar U..... Linn, Llnt.r U...,
en d...,.....-, ...... (poI.rJl••,on dlKrJmln.tlon) dB
fCII .... elM, CSO ISS Mtwork. dB 311 311 JO 311 311en ....GIO fIS _ ... dB 100.0 lllO.O 100.0 100.0 100.0
C1nr",-.... CIN+I dB 14.34 104 14.34 14.34 14.34
CIN+' ,..nrod II _llltIllhrahoid dB 6.1 6.1 6.1 6.1 6.1
C1nr'" CIN+I .........b......., ..l.. 'hraheld (I) dB 4.3 3.9 J.6 3.7 3.7
r....a....., CIN+' ........b... _lllnl.h'....oId (I) dB
QN,>, ........... "'7%01.....1_ dB
CN+l_..... _ •••hrahold'... ".7% e"h••I•• dB
I"ce ...... mlradfrlltin=.:'t............ tIl_... .,.he ••"'""..I.. · ·311 .JO -30 -JO .JO

dBW 55.4 53.3 51.4 47.6 44.1
lEa............ cha'itleriltitl1---'" ,1ft 60 90 UO 110 240
O...._aolftlllntthorl.,.1 dBI
o..••h ........... It Iftttftni _Iput dBI 36.0 39.0 41.0 44.S 41.0
Olf·ulo_u ........."trI011to BOlll3 BOUI3 BOll13 BOll13 BOll13
Onr Ill, rettiw .,..... neitt t,mpthlhtre It recelvu Inptlt K
CIor'" rtftIve I)'tknI noise fftnptrlftlre at Inlmna output K U3 101 101 101 101
r.... poInll..1_ dB 0.5 0.5 0.5 u.s u.s
LetlC... · 40.41 40.41 40.42 40.41 40.41
LMailudt · -3.7 .3,7 ·3.7 -3.7 -3.7
A_ km US5 0,655 0.655 0.655 U55

~-
II H H H H·I , c.

on rot' ".1%.1 the time dB 1.19 1.19 1.19 1.19 1.19
II"" lot.............In 'or ".7 %., the lime dB
__.......b1ll.. ,.,...'......hn. dB
I..ttderltn...m ItatlOll chi,.den,lln
r_ GHI 17.7 17.7 17.7 17.7 17.7
M........ epIlek _ .onl,oI NA NA NA NA NA
Min... fftttt, Hn.. earth ....ion flrp dBIY 14 14 14 14 14
LadhI4e · 40.41 40.41 40.41 40.41 40.41
........dt · ·3.7 ·3.7 ·3.7 ·3.7 .3.7
AIlk.... km 0.655 0,655 0.6S5 O.65S 0.655
1teIn__

H II H H II
EleoetIen ..... ·__..'",7%0, .... 11... dB US US us US US
RoIn_'or..1lI0WIIIY DO""'." "11m. dB
C1leraettrIItIa e ,... _ llaUon ruoIvc,

S.ttlille rtftiw: Mite tflltpfl'.tllft K 900 900 900 900 900
SlteIIhr rtHIft antennl,I'n In the direction 0' the feeder link Itllion dB 38.5 38.5 38.5 380S 3U
Autom.tlc .llft ctnt.... Hltlft' 15 IS IS 15 15
PoI,rllltion (Inlle ., drflntd In Annes: :1 .rAPS30A In fI.t 0' line., pol.riutlon) Line., Lint.r Lintlr Lhtur Llnta,
ell due.o frequmcy ftaVH (poltrllliion di.crimln••I.n) dB
en due te otlMr Gsa ISS nttwork, dB
en rrom OCher .ullnmtntl In the Plan dB 30 311. JO JO 30
en r"1ft other GSO FSS Iyltemt dB 100 100 100 100 100
(1)Adinlftitl",_ .........~.~ II ....... .,.....""" ptOYldcd wi.h thl.-tabf.TeOnler lleal..I...
FOOI.noIc I: For US..QSO D5, rain elfcel' In: not relevant
FOOInoto 2: Set tho antenn.,,'n plilem milk In tUtlchment 110 document 4-9·11/165 Corr.1
Fooinote 3: Sec "lei' resullslcmplalc" in FilliN" orl111 Documcnl 4-9·1 1/172·E, 2S June 1991.
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