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(57) Abstract

Two-way adaptive power control and signal quallty monitoring and power control responsive thereto are provided for controlling
the power output levels of transmitters (210) to the minimum necessary for satisfactory communications. Each transmission includes a
code representative of the transmitter output power level. Receivers (212) compare this code to the received signal strength and ajust
their associated transmitter power output level accordingly. Bit error rate (218) and SNR (223) are monitored by receivers to develop a
measure of signal quality (220). A signal quality code is transmitted (250) to remote units and transmission output power level is adjusted
in response.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

AM Armmenia
AT Austria

AU Australia
BB Barbados

BE Belgium

BF Burkina Faso

BG Bulgaria

BJ Benin

BR Brazil

BY Belarus

CA Canada

CF Central African Republic
CG Congo

CH Switzerland

CI Cdte d’Ivoire
CM Cameroon

CN China

CS Czechoslovakia
Cz Czech Republic
DE Germany

DK Denmark

EE Estonia

ES Spain
F1 Finland
FR France
GA Gabon

DOCKET

_ ARM

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Ttaly

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka

Liberia

Lithuania
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia
Mauritania

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.

Malawi

Mexico

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore
Slovenia

Slovakia

Sencgal

Swaziland

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WO J0/31007 ICLHIUDTIIVIOTO

-1-

CELLULAR COMMUNICATIONS POWER CONTROL SYSTEM
BACKGROUND

The invention relates to communication systems and in particular, to a
cellular mobile communications system having integrated satellite and ground

5 nodes.

The cellular communications industry has grown at a fast pace in the

United States and even faster in some other countries. It has become an
important service of substantial utility and because of the growth rate,
saturation of the existing service is of concern. High density regions having

10  high use rates, such as Los Angeles, New York and Chicago are of most
immediate concern. Contributing to this concern is the congestion of the
electromagnetic frequency spectrum which is becoming increasingly severe as
the communication needs of society expand. This congestion is caused not
only by cellular communications systems but also by other communications

15 systems. However, in the cellular communications industry alone, it is
estimated that the number of mobile subscribers will increase on a world-wide
level by an order of magnitude within the next ten years. The radio frequency
spectrum is limited and in view of this increasing demand for its use, means to

more efficiently use it are continually being explored.
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Existing cellular radio is primarily aimed at providing mobile telephone
service to automotive users in developed metropolitan areas. For remote area
users, airborne users, and marine users, AIRFONE and INMARSAT services
exist but coverage is incomplete and service is relatively expensive. Mobile

5 radio satellite systems in an advanced planning stage will probably provide
improved direct-broadcast voice channels to mobile subscribers in remote areas
but still at significantly higher cost in comparison to existing ground cellular
service. The ground cellular and planned satellite technologies complement
one another in geographical coverage in that the ground cellular

10 communications service provides voice telephone service in relatively
developed urban and suburban areas but not in sparsely populated areas, while

the planned earth orbiting satellites will serve the sparsely populated areas.

Cellular communications systems divide the service areas into
geographical cells, each served by a base station or node typically located at its
15 center. The central node transmits sufficient power to cover its cell area with
adequate field strength. If a mobile user moves to a new cell, the radio link is
switched to the new node provided there is an available channel. Present land
mobile communication systems typically use a frequency modulation (FM)
approach and because of the limited interference rejection capabilities of FM
20 modulation, each radio channel may be used only once over a wide
geographical area encompassing many cells. This means that each cell can
use only a small fraction of the total allocated radio frequency band, resulting

in an inefficient use of the available spectrum. In some cases, the quality of
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speech is poor because of the phenomena affecting FM transmission known as
fading and "dead spots." The subjective effect of fading is repeated
submersion of the voice signal in background noise frequently many times per
second if the mobile unit is in motion. The problem is exacerbated by

5 interference from co-channel users in distant cells and resultant crosstalk due to
the limited interference rejection capability of FM. Additionally,
communications privacy is relatively poor; the FM signal may be heard by

others who are receiving that frequency.

In the case where one band of frequencies is preferable over others and

10 that one band alone is to be used for mobile communications, efficient
communications systems are necessary to assure that the number of users
desiring to use the band can be accommodated. For example, there is
presently widespread agreement on the choice of L-band as the technically
preferred frequency band for the satellite-to-mobile link in mobile

15 communications systems. In the case where this single band is chosen to
contain all mobile communications users, improvements in spectral utilization
in the area of interference protection and in the ability to function without
imposing intolerable interference on other services will be of paramount

importance in the considerations of optimal use of the scarce spectrum.

20 Troubling both terrestrial and satellite communication is channel fading,
in which communications channel experiences fading due to numerous factors

such as changes in weather conditions, signal propagation, local terrain etc..
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