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APPENDIX B
(English only)

MOBILE SATELLITE SYSTEM TERRESTRIAL FILL-IN REPEATER
SYSTEM PROPOSED OPERATION

Purpose:

The purpose of this working paper is to briefly introduce the proposed operation of a new North-American
multi-beam mobile satellite system (MSS) system using 1 525 - 1 559/1 626.5 - 1 660.5 MHz portion of the
L-band. This new generation satellite system will have a digital terrestrial component using a cellular type
network of repeater stations to provide fill-in service to augment the coverage of the satellite spot beam. The
terrestrial augmentation component will transmit in the frequency band 1 525 - 1 559 MHz (satellite downlink
band).

Introduction:

The proposed new system will replace an existing MSS system, which operates in the same portion of L-band.
A particular aspect of the new generation MSS system will be deployment of a digital terrestrial service
component, as a fill-in or complimentary service to the mobile satellite service. The terrestrial component, which
would be implemented in conjunction with deployment of the next generation of satellites, would extend the
service of the current system, from being primarily remote and rural, to also include suburban, urban and dense
urban areas. Due to excessively large propagation margins required, dense populated areas are beyond the
communications capability of commercial satellite systems today. 

The space component of this hybrid terrestrial/satellite network will have two identical satellites with full
coverage of North America and part of South America. It is expected the first of the two satellites is planned
to be in operation approximately four years subsequent to regulatory approval being granted by Canadian, and
American regulatory authorities.

The Canadian radio regulatory authority commissioned a study in order to ascertain the feasibility of such a
hybrid MSS operation. Particular interest is drawn to the potential impact of interference into existing services,
such as commercial and aeronautical. With the planned introduction of this hybrid terrestrial/satellite system,
consideration needs to be given to the interference potential into aeronautical services, notably satellite
communications (Satcom) operating in the band 1 525 - 1 559 MHz, and global navigation satellite system
services (GNSS) operating in the band 1 559 - 1 610 MHz.

The study results and analysis are published and can be found at the following Web site:

http://strategis.ic.gc.ca/SSG/sf08002e.html

Concept of hybrid terrestrial/satellite systems

The terrestrial and satellite components of a network use a common frequency band to handle the
communications traffic originated by or destined for mobile terminals. Depending on the location the mobile
terminal,  and integrity of the respective communication links, the traffic is passed seamlessly from the satellite
component to the terrestrial component and vice-versa. Since the same spectrum is being utilized by the two
components of the network, a sophisticated dynamic resource management system is required to control and
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maintain “intra-system” interference to acceptable levels. In respect to other independent networks sharing the
band or adjacent bands, the dynamic resource management is to mitigate “inter-system” interference.

The concept of terrestrial/satellite frequency band sharing, nor an integrated hybrid terrestrial/satellite system,
are not new ideas. Fixed and fixed satellite service sharing at C-band has been in existence for many years. An
integrated hybrid terrestrial/satellite network providing service to low directivity mobiles was recently
implemented in the United States for the provision of satellite digital audio radio services in the band 2 310 -
2 360 MHz. The satellite and terrestrial transmitters share the same service link frequencies, but the two
systems are decoupled by spectrum segmentation. The terrestrial component supports the link to the mobiles
when the satellite signal is blocked or is subject to multi-path interference.

In a terrestrial augmented satellite system, the terrestrial component shares the same spectrum with the satellite
portion. One method to achieve this is for the terrestrial transmission to use the same spectrum as the satellite
downlink, and for reception, the same spectrum as the satellite uplink.

Technical parameters

Base station cell transmit power   ~ 2 watts
Cellular radius      1 km
Base station antenna gain  0dBi
3 - 200 khz channels per base station
Mobile terminal transmit power   1 mw - 1W (uplink direction)

Frequency band of operation:

Using a cellular network type arrangement, the terrestrial system will transmit on MSS frequencies in the 1 525
- 1 559 MHz satellite downlink band (to mobile handheld terminals) and the mobile terminals will transmit in
the satellite uplink band on frequencies 1 610- 1 626.5 MHz.

The frequency band 1 559 - 1 610 MHz is globally allocated for the use of global navigation satellite service
(GNSS). There are two aeronautical services that could be impacted by aggregate interference from the
operation of a terrestrial augmented satellite system operating in the band adjacent 1 525 - 1 559 MHz.

C GNSS operation in the band 1 559 - 1 610 MHz.
C Aeronautical Satellite Communications (AMS(R)S)

Interference scenarios

Various interference scenarios that may exist as a result of hybrid terrestrial base station operation need to be
evaluated. Using specific technical parameters, the commissioned study provides some technical analysis of the
two most probable interference paths into aeronautical services, as identified above. Validation of the parameters
used in the commissioned study to provide technical analysis, needs to be undertaken.

With the potential for a fully deployed terrestrial base station cellular system, that could approach approximately
15,000 sites, the aggregate interference impact into aeronautical services needs to be carefully considered. 

C Base station aggregate interference into aircraft GNSS receivers.
C Base station aggregate interference into mobile/fixed GNSS receivers.
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C Augmented MSS system interference into aeronautical mobile satellite (R) services, (AMS(R)S), such
as those provided by Inmarsat.

Summary

The primary intention of this appendix is to provide a very brief introduction to highlight the potential for
aggregate interference into aeronautical services, from the use of terrestrial MSS systems. The commissioned
study report provides a large amount of technical analysis and detail that, from aviation's perspective requires
validation of the technical parameters used to perform the analysis of interference potential into GNSS receivers,
and also to AMS(R)S aircraft onboard terminals.

A secondary intention of the appendix, is to gain some time in which to undertake appropriate technical analysis
prior to the possible implementation of MSS terrestrial augmentation system. Subsequent to regulatory approval,
it will take some years for the new MSS system to be implemented, and to be fully deployed across North
America.

An additional factor which needs to be given consideration with the aggressive growth in commercial services,
and competition for frequency spectrum, and that remains the potential for a resounding success of this type
of augmented MSS system that could extend its marketability and viability beyond the geographical bounds of
North America.

— END —


