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PERMISSIBLE LEVELS OF INTERFERENCE INTO TELEPHONE CHANNELS
IN THE MARITIME MOBILE-SATELLITE SERVICE

(Question 86/8)
(1982-1986-1990)

1. Introduction

Consideration is given in this report to the possible effects of
interference on telephone channels in the maritime mobile-satellite service
using frequency modulation and 2.1 syllabic companding. Particular attention is
given to the shore-to-ship direction, and to the effects of interference on
satellite channel quality and capacity.

This report mainly addresses systems utilizing 1.5/1.6 GHz frequencies
for links with ship earth stations, 4/6 GHz frequencies for feeder links, and
satellites with Earth-coverage antennas. Considerations and results for other
types of systems may be significantly different. The analytical approach used to
develop an interference budget is only partially consistent with the approach
presented in Report 1179, with the principal differences being in the method for
accommodating interference within the overall noise budget and in the amounts of
degradation that are assumed to be permissible from interference occurring in
the feeder links and the links at 1.5/1.6 GHz. Further study is required in
these and other areas.

2. Sources of interference

Interference may enter the channels of a maritime satellite network via the receivers of the 4/6 GHz feeder
links (i.e. at coast earth stations and at the satellite), and also via the receivers of the 1.5/1.6 GHz links between
ships and the space station (i.. at ship earth stations and at the satellite). Most of this interference is expected to
originate from the transmitters of stations in those services which share the same frequency bands as the maritime
mobile-satellite service. Potential sources of interference therefore include the fixed-satellite service operating at
4/6 GHz, and terrestrial services operating at 4/6 GHz and 1.5/1.6 GHz. Further potential sources of interference
into a maritime mobile-satellite network are the links of another maritime mobile-satellite system. In the case of
the 1.5/1.6 GHz links, the intereference mechanism arises because of the relatively broad beamwidth of ship earth
station antennas and their resultant poor discrimination characteristics. Such interference can therefore be reduced
only by an efficient design of maritime mobile-satellite systems; this will be an important consideration in the
design of future systems. On the 4/6 GHz feeder links, coast earth station antenna discrimination characteristics
are superior to those for ship earth stations at 1.5/1.6 GHz. Nevertheless, interference from other satellite systems
in the 4/6 GHz bands might be a critical factor in coordinating suitable geostationary satellite orbit positions for
space stations in maritime mobile-satellite systems.

*  The Director, CCIR, is requested to bring this Report to the attention of the International Maritime Satellite Organization

(INMARSAT) and Study Group 4.
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3. Performance objectives for telephony

Performance objectives for telephone channels in the maritime mobile-satellite service are given in
Recommendation 547, in terms of the permissible subjectively-equivalent noise power. As an example, the
permissible subjectively-equivalent noise power in a telephone channel for a speech level'of —20 dBmO is assumed
to be 25000 pWOp. Tests conducted with typical voice modems (Report 752) indicate that the 25000 pWOp
objective can be achieved with a carrier-to-noise density ratio (C/ N;) of between 52 and 53 dBHz.

4. Typical satellite link characteristics

In terms of satellite output power requirements and system capacity, transmission parameters. in the
shore-to-ship direction are far more critical than in the ship-to-shore direction, and hence are the only ones
considered here. Table I shows the main noise contributions on the shore-to-ship link, assuming satellite
characteristics which are typical of those being considered for maritime mobile-satellite systems (Report 760). No
allowance has been made for interference in Table I.

TABLE 1 — Typical parameters for shore-to-ship transmission

Parameter ' Value
Up-path C/ N, (thermal noise) with 5° coast earth station elevation (dBHz) 70
Coast earth station (/I (intermodulation noise) (dBHz) ) 75
Satellite C/y (intermodulation noise) (dBHz) 63.8
Down-path C/N (thermal noise) with 10° ship antenna elevation angle (dBHz) 53.5
Overall C/(Ny+ Ip) for satellite link (dBHz) 53
Satellite nominal e.i.r.p. required to achieve overall C/(N6+ Iy) channel objective (dBW) 18.1 per carrier

s. Effects of interference

In considering the effects of interference, it is useful to recall the permissible interference limits for the
fixed-satellite service. For the fixed-satellite service, the total noise power allowance under clear-sky conditions
is 10 000 pWOp (Recommendation 353), of which 257 can be contributed by interference from other networks in
the fixed-satellite service (Recommendation 466) and a further 10% can arise from interference from terrestrial
line-of-sight radio-relay systems (Recommendation 356). The total permissible interference noise contribution can
thus be as much as 357 of the total noise power, or 3500 pWOp. In considering the applicability of such limits to
the maritime mobile-satellite service, it should be noted that satellite output stages in current maritime mobile-
satellite systems are severly power-limited in the satellite-to-ship path, and hence the contribution of interference
to the total permissible noise power could have a significant effect on channel quality or system capacity. In order
to compensate for this, speech processing is now used in maritime mobile-satellite. systems, and hence the
interference (which is assumed to be noise-like), as well as internal system noise, must be considered in terms of
its subjective effect. Co

Future satellites might not be so power-limited, making an overall noise objective of 10000 pWOp
attainable and resulting in performance comparable to that of the fixed-satellite service. Consequently, it is
reasonable to allocate no more than 3500 pWOp to interference from other systems to a maritime mobile-satellite
system. '
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