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(57) Abstract

A method and apparatus of communicating information using Time Division Multiple Access and adaptive transmission and reception

are disclosed. Signal bursts are transmitted from TDMA transmitters
and transmits coded information to the receiver using at least one of t

to a TDMA receiver wherein the transmitter codes the information
wo timeslots of a plurality of timeslots in a repetitive TDMA frame

period. Both of the two timeslots are received whether or not the transmitter has transmitted using one or two timeslots and the received
signals are classified as intended and non-intended. Successively received signals classified as intended are then assembled into a block for

decoding to reproduce the information.




Codes used to identify States party to the PCT on the front
applications under the PCT.

Ammenia
Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cdte d’Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Estonia

Spain

Finland

France

Gabon

GB
GE
GN

HU
1IE

Jp

KE
KG
KP

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Ttaly

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea

Repubiic of Korea
Kazakhstan
Liechtenstein

Sri Lanka

Liberia

Lithuania
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia
Mauritania

FOR THE PURPOSES OF INFORMATION ONLY

pages of pamphlets publishing international

Malawi

Mexico

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore
Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam




INTERNATIONAL SEARCH REPORT Inter

1 Applicauon No

PCT/US 96/11390

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 HO4B7/185

According to [nternatonal Patent Classificatton (IPC) or to both natonal classificaton and [PC

B. FIELDS SEARCHED

IPC 6 HO4B HOAQ HO4L

Minimum documentation searched (classificaton system followed by classificaton symbols)

Documentaton searched other than munumum documentaton to the extent that such documents are included 1n the fields searched

Electronic data base consulted during the internauonal search (name of data base and, where practcal, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citauon of document, with indication, where appropriate, of the relevant passages

PERSONAL COMMUNICATIONS,

AND A SATELLITE SYSTEM"

vol. CONF.2, 12 October 1993,

pages 339-343, XP000560221

PRISCOLLI F D: "NETWORK ASPECTS RELEVANT
TO THE INTEGRATION BETWEEN THE GSM NETWORK

see page 339, column 1, line 40 - line 49
see page 339, column 2, line 26 - line 30
see page 340, column 1, line 12 - line 20
see page 341, column 1, paragraph 3.3

see page 342, column 1, line 3 - line 31

A INTERNATIONAL CONFERENCE ON UNIVERSAL 1-17,

42-45

../__

Further documents are listed 1n the continuaton of box C.

Patent famuly members are listed 1n annex.

° Speaal categones of ated documents :

"A" document defining the general state of the art which s not
considered to be of partcular relevance

“E° earlier document but published on or after the international
filing date

"L docurnent which may throw doubts on prionty claim(s) or
which is ated to establish the publication date of another
citaton or other speaial reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

“P" document published prior to the international filing date but
later than the pnionty date claimed

“T" later docurnent published after the international filing date
or prionty date and not in conflict with the application but
ated o understand the pnnciple or theory undertying the
invenuon

“X" document of parucular relevance; the claamed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particutar relevance; the claimed invenoon
cannot be considered to involve an inventve step when the
document 1s combined with one or more other such docu-
ments, such combination being obvious to a person sklled
n the art.

"&" document member of the same patent famuly

<

Date of the actual completion of the international search

4 March 1997

Date of masling of the international search report

170397

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax ( + 31-70) 340-30i6 ’

Authonzed officer

Van den Berg, J.G.J.

Form PCT/ISA/210 (second sheet) {July 1992)

page 1 of 4

Relevant to ciaim No.




INTERNATIONAL SEARCH REPORT Inte. 1 Application No
PCT/US 96/11390

C.(Contnuaton) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citahon of document, with indication, where appropnate, of the relevant passages Relevant to claim No.

A PROCEEDINGS OF THE GLOBAL 1
TELECOMMUNICATIONS CONFERENCE (GLOBECOM),
HOUSTON, NOV. 29 - DEC. 2, 1993,

vol. 1 OF 4, 29 November 1993, INSTITUTE
OF ELECTRICAL AND ELECTRONICS ENGINEERS,
pages 588-592, XP000428122

PRISCOLI F D ET AL: "STUDY ON THE
INTEGRATION BETWEEN THE GSM CELLULAR
NETWORK AND A SATELLITE SYSTEM"

see page 588, column 2, line 34 - line 43
see page 589, column 2, line 19 - line 29
see page 590, column 2, paragraph 3.5 -
page 591, column 1
A IEEE JOURNAL ON SELECTED AREAS IN 1-17,
COMMUNICATIONS, FEB. 1995, USA, 42-45
vol. 13, no. 2, ISSN 0733-8716,

pages 421-430, XP000489307

DEL RE E ET AL: "The GSM procedures in an
integrated cellular/satellite system"

see page 421, column 1, line 25 - column
2, line 1

see page 423, column 1, paragraph III
A EUROPEAN CONFERENCE ON SATELLITE 1
COMMUNICATIONS, MANCHESTER, NOV. 2 - 4,
1993,

no. CONF. 3, 2 November 1993, INSTITUTION
OF ELECTRICAL ENGINEERS,

pages 21-23, XP000457974

DEL RE E ET AL: "ISSUES ON THE PROTOCOL
DEFINITION FOR AN INTEGRATED
SPACE/TERRESTRIAL MOBILE COMMUNICATION
SYSTEM"

see page 21, column 1, line 18 - line 22

A US 4 145 573 A (ARNOLD HAMILTON W) 20 1
March 1979
see column 1, line 23 - line 62

X EP 0 275 118 A (NIPPON ELECTRIC CO) 20 18
July 1988

see column 2, line 18 - column 6, line 19
see column 3, line 4 - line 37

see column 8, line 50 - column 10, line 22
see column 15, Tine 25 - line 45

US 5 404 376 A (DENT PAUL W) 4 April 1995 18
see column 2, line 51 - line 57 19,20
see column 3, line 15 - line 24

see column 7, line 45 - line 68

see column 8, line 47 - line 63

see column 9, line 67 - column 10, line 34

-/__

-< >

Form PCT/ISA/210 {continuauon of second sheet) (July 1992)

page 2 of 4



INTERNATIONAL SEARCH REPORT

Interr nal Applicaton No

PCT, .o 96/11390

C.{Conunuaton) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citaton of document, with indication, where appropnate, of the relevant passages

Relevant to clatm No.

P,X

WO 95 07578 A (QUALCOMM INC) 16 March 1995
see page 3, line 13 - Tine 30

see page 8, line 24 - line 28

see page 9, line 4 - line 9

see page 13, line 22 - Tline 33

see page 14, line 9 - page 15, line 2

US 5 398 247 A (DELPRAT MARC ET AL) 14
March 1995

see column 1, line 1 - line 25

see column 1, line 63 - column 2, line 20
see column 3, line line 27

see column 6, line 60 line 65

see column 7, line 28 - line 38

see column 7, line 67 - column 8, line 6
1EEE JOURNAL ON SELECTED AREAS IN
COMMUNICATIONS,

vol. 12, no. 5, 1 June 1994,

pages 917-924, XP0B00464977

BIGLOO A M Y ET AL: “A ROBUST
RATE-ADAPTIVE HYBRID ARQ SCHEME FOR
FREQUENCY-HOPPED SPREAD-SPECTRUM
MULTIPLE-ACCESS COMMUNICATION SYSTEMS"
see page 917, column 2, line 29 - line 41
see page 918, column 1, line 5 - line 13
see page 923, column 1, paragraph V

[
O
]

WO 95 28814 A (ALCATEL MOBILE COMM FRANCE
-ALCATEL AUSTRALIA (AU); LE STRAT EVELY)
26 October 1995

see page 2, line 11 - page 3, line 29
see page 5, line 11 - line 25

see page 6, line 5 - line 14

see page 6, line 20 - line 26

see page 7, line 14 - Tline 21

see page 8, line 23 - page 11, line 1
see page 14, line 26 - line 28

see page 18, line 28 - page 19, line 20
EP 0 627 827 A (CSELT CENTRO STUDI LAB
TELECOM ;PHILIPS ELECTRONICS NV (NL)) 7
December 1994

abstract

see page 2, line 45 - page 3, line 28
see page 3, line 33 - page 5, 1ine 9

see claims 14,15

_/_-

19,20

30

24
31

24,25,
29,30,46

24,25,
29,30

Form PCT/ISA 210 (continuauon of second sheet) (July 1992)

page 3 of 4




INTERNATIONAL SEARCH REPORT

Inter  nal Application No

PC1, .5 96/11390

C(Conunuaton) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of docurnent, with indication, where appropnate, of the relevant passages Relevant to claim No.
A EUROPEAN CONFERENCE ON SATELLITE 22,35
COMMUNICATIONS, MANCHESTER, NOV. 2 - 4,
1993,

no. CONF. 3, 2 November 1993, INSTITUTION
OF ELECTRICAL ENGINEERS,

pages 325-329, XP000458030

CULLEN C ET AL: "THE NETWORKING OF
DYNAMIC SATELLITE CONSTELLATIONS®

see page 326, column 2, line 9 - line 23
see page 328, column 1, line 36 - page
329, column 1, line 17

Form PCT ISA.210 (continuauon of second sheet} {July 1992}

page 4 of 4



! ‘tional application No.

INTERNATIONAL SEARCH REPORT PCT/US 96/ 11390

Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This [nternational Searching Authority found multiple inventions in this international application, as follows:

see extra sheet

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searches without effort justfying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. I::I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

No protest accompanied the payment of additional search fees.

Form PCT/ISA.210 (continuation of first sheet (1)) (July 1992)



International Apphication No. PCT/US 96/ 11390

FURTHER INFORMATION CONTINUED FROM PCTNSA/210

1.

claims 1-17, 42-45:

. claims 18-21:
. claims 22-24,35-38:

claims 25-28:

. claim 29:

. claim 30:

claims 31-34:
claims 39-41:

claim 46:

allocation of timeslots in TDMA burst signals in dual
mode communication with a land based network station
and an orbiting relay station

TDMA communication apparatus with improved transmitter
power control

TDMA communication providing an improved transmit and
receive diversity

TDMA portable satellite communications terminal and
transmission of control commands

synchronisation and quality control in a TDMA portable
satellite communications terminal

communications system providing a communications service
to a plurality of first stations with the aid of a
network of relay stations

communications system for relaying digitally coded voice
signals to each of a plurality of remote stations

TDMA format for transmitting traffic data and signalling
data between a network station and a plurality of remote
stations

another method of capacity allocation in TDMA satellite

or cellular communications system
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