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RECOMMENDATION ITU-R M.1800

Protection of the fixed, mobile and radiolocation services from M SSfeeder links
that may operatein the bands 1 390-1 392 MHz (Earth-to-space) and
1430-1 432 MHz (space-to-Earth)*

(2007)

Scope

This Recommendation provides protection requirements for ground-based receivers of the radiolocation
service with respect to MSS feeder links (Earth-to-space) that may operate in the band 1 390-1 392 MHz as
well as protection requirements for the fixed and the aeronautical mobile service with respect to MSS feeder
links (space-to-Earth) that may operate in the band 1 430-1 432 MHz.

The ITU Radiocommunication Assembly,
considering

a) that WRC-03 made a provisional allocation on a secondary basis to the FSS for MSS feeder
links through RR No. 5.339A in the bands 1 390-1392 (Earth-to-space) and 1430-1432 MHz
(space-to-Earth);

b) that these allocations are limited to use by feeder links for non-geostationary-satellite
networks in the mobile-satellite service with service links below 1 GHz, and Resolution 745
(WRC-03) applies;

c) that Resolution 745 (WRC-03) calls for studies, tests and demonstrations to validate the
studies on operational and technical means to facilitate sharing around 1.4 GHz between existing
and currently planned services and FSS feeder links for use by non-GSO satellite systems in the
MSS with service links operating below 1 GHz;

d) that the band 1 427-1 452 MHz is allocated to the fixed service (FS) and the mobile service
(MS) on a primary basis in all Regions;

e) that this band is used, amongst others, by low-capacity digital FS links with channel
bandwidths as low as 25 kHz;
f) that the band 1 429-1 535 MHz is also allocated to the aeronautical mobile service (AMS)

on a primary basis exclusively for the purposes of aeronautical telemetry within the national
territory of countries identified in RR (Radio Regulations) No. 5.342;

g) that the protection criteria and typical system characteristics of aeronautical telemetry in the
band 1429-1535 MHz fully comply with the protection criteria and system characteristics
presented in Recommendation ITU-R M.1459 for the band 1 452-1 525 MHz;

* This Recommendation was jointly prepared by Radiocommunication Study Groups 8 and 9 and any future
revision will also be undertaken jointly.
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h) that the band 1 350-1 400 MHz is allocated to the radiolocation service on a primary basis
1n all Regions;

§)) that studies have shown that large separation distances would be required for the protection
-of ground-based radiolocation systems as shown in Annex 2;

k) that Recommendation ITU-R M.1184 provides technical characteristics of mobile-satellite
systems in frequency bands below 3 GHz for use in developing criteria for sharing between the
MSS and other services,

noting

a) that studies have shown that sharing would not be feasible with ship-borne and
transportable radiolocation systems;

b) that studies have shown that sharing would not be feasible with aeronautical radiolocation
systems;

C) that the pfd limit recommended for protection of the FS is also adequate for the protection
of transportable radio-relay systems which are operated under the MS by some administrations,

recommends

1 that, in order to protect FS receivers in the band 1427-1 452 MHz, MSS feeder links
operating in the band 1430-1432 MHz (space-to-Earth) should not exceed a pfd value of
—164 dBW/m’ in any 4 kHz in the band 1 427-1 452 MHz (see Annex 1);

2 that, in order to protect AMS receivers in the band 1429-1 535 MHz, MSS feeder links
operating in the band 1 430-1 432 MHz (space-to-Earth) should not exceed the following pfd values
at any aeronautical mobile receiving station in any 4 kHz in the band 1 429-1 535 MHz:

~181 dB(Wm®) 0 <o<4
~193 +20 log o dB(W/m®) 4 <o0<20
—2133+35.6logo. dB(W/m®)  20<a<60

~150 dB(W/m?)  60<a<90
where:
o: angle of arrival (in degrees above the horizon plane).
3 that the methodology in Annex 2 be taken into account when selecting the location of FSS

earth stations in the range 1 390-1 392 MHz, in order to compute separation distances between FSS
stations and ground-based radiolocation systems.

Annex 1

Protection of thefixed servicein theband 1 430-1 432 MHz

1 Derivation of a pfd mask for the protection of FSreceiversin the 1.4 GHz band

Simulations were conducted to assess the interference generated by one single representative
non-GSO MSS constellation with a given pfd limit in a fixed service receiver located on the Earth.

Simulation results are expressed in terms of fractional degradation in performance (FDP), described
in Recommendation ITU-R F.1108, for azimuths 0 to 180° with a step of 1°.

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Radiocommunication Sector
Provided by IHS Markit under license with ITU-R Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-R M.1800 2007


http://www.avadocuments.com/doc/itu-r-m-1800-2007
http://www.avadocuments.com/doc/itu-r-m-1800-2007

Rec. ITU-R M.1800 3

This FDP is then compared to a criterion. If this criterion is exceeded, the pfd limit is tightened, and
the simulation is run again until the criterion is respected.

2 M SS system char acteristics

Several MSS system descriptions of the “little LEO” type can be found in Recommendation
ITU-R M.1184. Table 1 shows the MSS systems and relevant characteristics extracted from this
Recommendation. In line with recent developments and studies within the relevant ITU-R working
parties, the number of satellites for the “Q” constellation was reduced from five satellites per plane
to four, and the total number of satellites from 32 to 26. The inclination angles were increased from

51° to 66°.
TABLE 1
Parameter s of several non-GSO M SS networks
System L M P Q S
Number of satellites 48 48 6 26 (32) 6
Altitude (km) 950 825 775 893 1 000 692,
667
Inclination (degrees) 50 45 0 | 70,108 99 66 (51) 83 98.04
Orbit planes 8 3 1 2 2 6 2 2
Satellite/plane 6 8 3 4(5) 1 3
Right ascension of 0, 45,90, 0, 0 0, 180 9.8 0, 60, 0,90 143.5,
ascending node (degrees) 135, 180, | 120, 120, 180, 53.5
225,270, | 240 240, 300
315

Channel bandwidth for 60 50 855 175/45 300
gateway downlinks (kHz)
Polarization (Tx wave) RHCP LHCP RHCP RHCP

3 FS station characteristics and protection criterion

Table 2 hereafter lists the characteristics of point-to-multipoint links from Recommendation

ITU-R F.758.
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TABLE 2
Point-to-multipoint system characteristics

Frequency band (GHz) 1.427-1.452/1.492-1.517
Modulation 0-QPSK
Capacity 60 x 64 kbit/s
Channel spacing (MHz) 3.5

Central station/repeater Out station
Antenna gain (maximum) (dBi) 13 16 31 23.5 17
Feeder/multiplexer loss (dB) 4.4 2.5
Antenna type Omni Sectoral Dish Dish Panel

180° (3 m) (1.2 m)

Receiver IF bandwidth (MHz) 3.5 3.5
Receiver thermal noise (ABW) -134 -134

The FS receiver corresponding to the worst case is a directional central station with a maximum
antenna gain of 31 dBi, a feeder/multiplexer loss of 4.4 dB, a bandwidth of 3.5 MHz and a 4.5 dB
noise figure. A worst-case elevation angle of 5° is also considered.

Recommendation ITU-R F.1245 was used to model the antenna pattern of the directional central
station.

According to Recommendation ITU-R F.1094, the maximum allowable performance degradation
should be divided into 89% for the fixed service, 10% for sharing with primary services, and 1% for
all other sources of interference, including secondary services and unwanted emissions. In this case,
the FDP must therefore stay below the value of 1%, at least on average overall azimuth pointing
angles.

4 Simulation results

Table 3 gives the results obtained for the MSS constellations given in Table 1. The pfd value taken
in the simulation is given in row 3, which leads to the FDP values given in rows 4, 5 and 6.
Figures 1 and 2 give as an example more details on the FDP values obtained for system Q.

TABLE 3
Simulation resultsfor several non-GSO M SS networ ks

System Q L M P S
Number of satellites 26 48 48 6 6
Altitude (km) 1 000 950 800 900 700
Pfd to comply with an FDP of 1%

(dBW 1 in 4 KHz) -163 -164 -164 -156 —155
FDP min. (%) 0.27 0.05 0.40 0.15 0.15
FDP avg. (%) 0.85 0.95 0.86 0.83 0.86
FDP max. (%) 3.08 4.61 2.39 1.80 1.72

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Radiocommunication Sector
Provided by IHS Markit under license with ITU-R
No reproduction or networking permitted without license from IHS

Full document details: ITU-R M.1800 2007

Licensee=/, User=,
Not for Resale,


http://www.avadocuments.com/doc/itu-r-m-1800-2007
http://www.avadocuments.com/doc/itu-r-m-1800-2007

Rec. ITU-R M.1800 5

FIGURE 1
FDP for all FS pointing azimuthsfor M SS system Q
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FIGURE 2
FDP distribution for all FS pointing azimuthsfor M SS system Q
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