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INTER-REGIONAL SHARING OF THE 11.7 TO 12.75 GHz FREQUENCY
BAND BETWEEN THE BROADCASTING-SATELLITE SERVICE
AND THE FIXED-SATELLITE SERVICE

(Question 1/10 and 11, Study Programme 1A/10 and 11)
(1978-1982-1986-1990)

1. Introduction

As a result of different regional allocations to the fixed-satellite service and the broadcasting-satellite
service in the 12 GHz band, several inter-regional sharing situations arise between these space services.

The World Administrative Radio Conference for planning the broadcasting-satellite service in the 12 GHz
frequency band, Geneva, 1977 took the following action:

— it adopted a detailed orbital position and frequency assignment Plan for the broadcasting-satellite service in
Region 1 (11.7 to 12.5 GHz) and Region 3 (11.7 to 12.2 GHz);

— it adopted a set of provisions governing the broadcasting-satellite service in Region 2 pending the establish-
ment of a detailed plan. These provisions included division of the available orbital arc into separate segments
for the broadcasting-satellite service and the fixed-satellite service, and a Regional Administrative Conference
to be held not later than 1982 for the purpose of carrying out detailed planning for the broadcasting-satellite
and fixed-satellite services in Region 2 (see Recommendation No. Sat-8 of the WARC-BS-77 (see also
Resolution No. 701 of the WARC-79).

Subsequently, the WARC-79 allocated separate frequency bands for the two space services in Region 2,
thus obviating the need for orbital arc segmentation (see Resolution No. 504 of the WARC-79). The band
allocated to the broadcasting-satellite service has a lower limit of 12.2 GHz as determined at the Regional
Administrative Radio Conference, RARC SAT-83 — and an upper limit of 12.7 GHz. The various space service
sharing situations are summarized in Table [ which makes reference to the applicable footnotes in the Radio
Regulations. Table I does not include the terrestrial services allocated in the band 11.7 to 12.75 GHz.

Characteristics of typical fixed-satellite systems are contained in Report 207. However, in Region 1, the
band 12.5 to 12.75 GHz (see note) is allocated exclusively to the fixed-satellite service which may make its
parameters different from fixed-satellite systems in which sharing is required.

Note. — Radio Regulation footnotes 848, 849 and 850 allocate this band on a shared basis to other services in
some countries of Region 1.

2. Sharing between the broadcasting-satellite and fixed-satellite services

The problem of sharing between the broadcasting-satellite service and the fixed-satellite service, particu-
larly on the space-to-Earth paths, is a problem of sharing between dissimilar (inhomogeneous) networks. The
factors that tend to enhance orbit-spectrum utilization are reasonably well understood. The extent to which these
factors can actually be exploited depends on many operational, economic and design constraints.

Sharing between the broadcasting-satellite service serving Regions 1 and 3 and the fixed-satellite service
serving Region 2 and vice versa is a case of sharing between dissimilar networks with special features:

— the areas served by the two services are separated generally by large bodies of water with the boundaries
running north-south, which facilitates sharing as the side-lobe discrimination of the space station antenna will
tend to reduce the interference.

All Regions have established detailed Plans (Regions 1 and 3 in 1977, and Region 2 in 1983) for the
broadcasting-satellite service.

*

This report should be brought to the attention of Study Group 4.
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TABLE | — FSS and BSS sharing situations in the 12 GHz band
Frequency band . . .
(GHz) . Region 1 Region 2 Region 3
11.7 to 12.1 BSS (S-E) FSS (S-E) BSS (S-E)
' BSS (FN 836) (S-E)
12.1to 12.2 BSS (S-E) FSS or BSS (S-E) BSS (S-E)
(FN 841)
12.2to 12.3 BSS (S-E) FSS or BSS (S-E) FSS (FN 845) (S-E)
(FN 841)
12.3to0 12.5 BSS (S-E) BSS (S-E) FSS (FN 845) (S-E)
FSS (FN 846) (S-E)
12.5to 12.7 FSS (S-E) BSS (S-E) FSS (S-E)
(E-S) FSS (FN 846) (S-E) BSS (FN 847) (S-E)
12.7 to 12.75 FSS (S-E) FSS (E-S) FSS - (S-E)
(E-S) BSS (FN 847) (S-E)
(S-E): space-to-Earth FSS: fixed-satellite service
(E-S): Earth-to-space BSS: broadcasting-satellite service
FN: footnote

Sharing criteria between these services can be established, in principle, in terms of a power flux-density
limit over the area to be protected, or in terms of a minimum orbital separation of space stations in the two
services, or in terms of a combination of both. Appendix 30 to the Radio Regulations deals with the problem
according to the last of these choices.

Considering, in addition, that the nominal spacing between space stations in the western portion of the arc
serving Region 1 is 6° according to the Plan, this means that a space station in the fixed-satellite service with
characteristics specified in the Radio Regulations (on-axis gain of the earth-station receiving antenna of 53 dB and
side-lobe gain following the law:

Gain (dBi) = 32 — 25 log ¢ €))

where ¢ is the off-axis angle in degrees) could be placed midway between two broadcasting satellites serving
Region 1 providing its characteristics are such that it can tolerate an interfering flux-density of about
—161 dB(W/m?) at the specified test point. This imposes restrictions on the kind of service that can be provided
by the fixed-satellite system, and may prevent certain sensitive systems, such as single-channel-per-carrier (SCPC)
or 24-channels-per-carrier systems from using these orbital positions at certain frequencies. However, not all
orbital locations in the Plan use all possible frequencies, and it may be possible to accommodate such carriers at
these frequencies.

Similar considerations apply to the fixed-satellite service in Regions 1 and 3 sharing with the Region 2
broadcasting-satellite service.

Under Resolution No. 503 of the WARC-79, the Region 2 broadcasting-satellite Plan adopted in 1983 had
to take into account the planned Region 1 and 3 broadcasting-satellite services in the overlapping frequency band.
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