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(57) L 1nvention concerne un systeme et un procede de
radiocommunications a ¢talement du spectre pour
conference telephonique, mettant en oeuvre une pluralite
d’unites a spectre ¢tale dont n importe laquelle peut faire
office de station de base, la station de base pouvant étre
interchangeée sur demande. Chaque unit€ a spectre €tale
comporte une sous-unite de base (11-21), une sous-unite
¢loignee (40), et une sous-unit¢ de commande (41-44).
Depuis cette derniere, un opéerateur peut declencher un
signal de commande pour activer la sous-unit¢ de base
(11-21). En conséquence, des le declenchement du signal
de commande, ce dermier est diffuse a la pluralite
d’unites a spectre €tale. Au niveau de chaque sous-unite
¢loignee respective (40), dans chacune des sous-unites a
spectre ¢tale, le signal de commande est recu, et en
reaction a cette réception, la sous-unite €loignee (40) est
activee.
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(57 A conference  calling  spread-spectrum
communications system and method using a plurality of
spread-spectrum units, any one of which may serve as
the base station and where the base station may be
changed upon demand. Each spread-sprectrum unit
includes a base subunit (11-21), a remote subunit (40),
and a command subunit (41-44). An operator may
initiate from the command subunit (41-44), a command
signal to activate the base subunit (11-21). Accordingly,
upon 1nitiating the command signal, the command si1gnal
1s broadcast to the plurality of spread-spectrum units. At
the respective remote subunit (40), 1n each of the spread-
spectrum units, the command signal 1s received, and 1n
response to receiving the command signal, the remote
subunit (40) 1s activated.
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{57) Abstract

A conference calling spread-spectrum communications system
and method using a plurality of spread-spectrum units, any one of
which may serve as the base station and where the base station may
be changed upon demand. Each spread-sprectrum unit includes a base
subunit (11-21), a remote subunit (40), and a command subunit (41-
44). An operator may initiate from the command subunit (41-44), a
command signal to activate the base subumit (11-21). Accordingly,
upon Initiating the command signal, the command signal is broadcast
to the plurality of spread-spectrum units. At the respective remote
subunit (40), in each of the spread-spectrum units, the command signal
s recelved, and in response to receiving the command signal, the
remote subonit (40) is activated.
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SPREAD-SPECTRUM CHANGEABLE
BASE STATION

BACKGROUND OF THE INVENTION
This invention relates to spread-spectrum

communications, and more particularly, to a method and
system for handing off a base station among a plurality of

users in a spread-spectrum network.

DESCRIPTION OF THE RELEVANT ART

Spread-spectrum modulation is a well developed art, in

terms of generating chipping seguences, and spread-spectrum
processing data signals with the chipping sequences. Using
this technology, communication links may be established
amcng a transmitter and a receiver in remote locations.
Also, networks may be established, using a conference
calling spread-spectrum technique. Conference calling
spread-spectrum technigques are disclosed in U.S. patent no.
5,179,572 entitled SPREAD SPECTRUM CONFERENCE CALLING SYSTEM
AND METHOD, to Schilling, and in U.S. patent no. 5,263,045,
entitled SPREAD SPECTRUM CONFERENCE CALL SYSTEM AND METHOD,
to Schilling.

A problem may exist where a spread-spectrum conference
calling system is set up, but the base station may need to
change hands. For exanmple, in a military environment, a
platoon may use spread-spectrum modulation for conference
calling among the members of the platoon. A particular unit
in the platoon may be designated as the base station. The
cited prior art does not teach how to change a base station
from one platoon to another or what would happen among units
in the platoon in the event it became necessary to

effectuate such a change.

"TON

abvervidreres

[ |

SUMMARY OF THE INVE
A general object of the invention is a conference
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calling spread-spectrum communications system and method,
where the base station may be changed upon demand.

Another obiject of the invention is a spread-spectrum
conference calling technigque where any unit may serve as a
base station.

According to the present invention, as embodied and
broadly described herein, a spread-spectrumn system having a
plurality of spread-spectrum units is provided. Each
spread-spectrum unit is capable of operating as a base
station and as a remote station. Each spread-spectrum unit
includes a base subunit, a remote subunit, and a command
subunit.

The method of the present invention includes receliving
in the base subunit at a first frequency a plurality of
spread-spectrum signals transmitted from the plurality of
spread-spectrum units. The plurality of spread-spectrum
signals are despread and demodulated in the base subunit to
generate a plurality of demodulated signals. The plurality
of demodulated signals are combined, and a local signal,
such as data signal or a voice signal from the user of the
unit, is also combined to generate a combined signal. The
base subunit converts the combined signal to a base-data
signal. The base subunit spread-spectrum processes the
base-data signal, and transmits using radioc waves the
spread-spectrum-processed-base-data signal at a second
frequency as a base-spread-spectrum signal.

At each of the spread-spectrum units, in the respective
remote subunit, at the second frequency, the base-spread-
spectrum signal is received. The remote subunit includes
circuitry for despreading the base-spread-specirum signal,
and demodulating the despread-base-spread-spectrum signal as
a base-analog signal. The remote subunit also may take the
local veoice signal, designated herein as a remote-analog
signal, and convert the remote-analog signal to a remote-

data signal. The remote subunit spread-spectrum processes
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the remote-data signal and transmits the remote-data signal
at the first frequency as one of the plurality of spread-
spectrum signals.

An operator may initiate from the command ¢. -unit, a
command signal to activate the base subunit. Az .rdingly,
upon initiating the command signal, the command signal is
broadcast to the plurality of spread-spectrum units. At
each of the spread-spectrum units, in the respective remote
subunit, the command signal is received, and in response to
receiving the command signal, the remote subunit is
activated.

Additional objects and advantages of the invention are
set forth 1n part in the description which follows, and in
part are obvious from the description, or may be learned by
practice of the invention. The objects and advantages of
the invention alsc may be realized and attained by means of
the instrumentalities and combinations particularly pointed
out in the appended claims.

HRIFF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate
preferred embodiments of the invention, and together with
the description serve to explain the principles of the
invention.

FIG. 1 is a block diagram of a base subunit;

FIG. 2 1s a block diagram of a remote subunit; and

FIG., 3 is a block diagram of a command subunit.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference now 1s made in detail to the present

preferred embodiments of the invention, exanmples of which
are lllustrated in the accompanying drawings, wherein like
reference numerals indicate like elements throughout the

several views.
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The present invention provides a unigue solution to the
problem of a plurality of spread spectrum units in use in a
mobile environment in which any one of the spread-spectrum
units is vulnerable to neutralization while maintaining
communication between all the spread-spectrum units remains
crucial. The spread-spectrum changeable base station finds
application in a platoon of units, in an army environment,
or in a law enforcement application, where a transportable
base station might be set up feor controlling a plurality of
spread spectrum remote units. The problem being addressed
for each of these applications is what happens when the base
unit becomes disabled or nonfuncticnal. In the military
environment, the base station may be destroyed. In a law
enforcement situation, the mobility of the plurality of
spread-spectrum units may have a requirement that the base
station change from cone unit to another.

The spread-spectrum system has a plurality of spread-
spectrum units, with each spread-spectrum unit having a base
subunit, a remote subunit, and a command subunit. The use
of the term "subunits" for designating the base subunit,
remote subunit, and command subunit, 1is for purposes of
illustrating the invention. The inventicn may be built as
one totally integrated unit, or as a mixture of more than
one unit.

The base subunit is illustratively shown in FIG. 1.
The base subunit includes receiving means, despreading
means, demodulating means, combining means, converting
means, spread-spectrum processing means, and transmitting
means. The despreading means 1s coupled between the
receiving means and the demodulating means. The combining
means is coupled to the demodulating means and the
converting means. The spread-spectrum processing means 1is
coupled to the converting means and the transmitting means.

The receiving means is shown in FIG. 1 as antenna 1ll
coupled to radic frequency/intermediate frequency (RF/IF)
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amplifier and filter section 12. The despreadlng means is
illustrated as a plurality of mixers 13, 14, 15. Each of
the plurality of mixers 13, 14, 15 has a chipping-segquence
a:(®), gp(t), . . . , gy(t), respectively, for mixing with
the recelved spread-spectrum signal. The plurality of
chipping sequences is matched to the chipping segquence of
the desired spread-spectrum signal to be despread.

The demodulating means and combining means is shown as
the demodulator 16 and combiners 172, 17B. Combiners 174,
178 may be a single combiner performing the combining
function, or separate combiners. The converting means is
shown as an analeg-to-digital converter 18. The spread-
spectrum processing means 1is illustrated as product device
19, having a chipping sequence for spreading the data signal
from analog-to-digital converter 18. The transmitting means
is illustrated as transmitter 20 and antenna 21.

The RF/IF amplifier and filter circuits 12 are coupled
to the antenna 11 and to the plurality of mixers 13, 14, 15.
The plurality of mixers 13, 14, 15 is coupled to the
demodulator 16 and combiner 172, 17B. The analog-to-digital
converter 18 is coupled to the combiner 17B and to the
product device 19. The transmitter 20 is coupled to the
product device 19 and to antenna 21. Antenna 21 and antenna
11l may be the same antenna with the appropriate isolation
circuits, or different antennas.

The RF/IF amplifier and filter circuits 12 receive at a
first frequency, f,, a plurality of spread-spectrum signals
transmitted from the plurality of spread-spectrum units.

The plurality of spread-spectrum signals are despread by the
plurality of mixers 13, 14, 15. The cutput of the plurality
of mixers 13, 14, 15 is a plurality of despread-spread-
spectrum signals. The demodulator 16 demodulates the
plurality of despread-spread-spectrum signals to generate a
plurality of demodulated signals. The combiner 172 combines
the plurality of démodulated signals. The combined
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plurality of demodulated signals and a local signal from the
base station may be combined by second combiner 17B to
generate a combined signal. The term "combined signal", as
used herein, is an analog signal including the veoice of the
base station and the combined demodulated signals of the

combiners 17A, 17B.
The combined signal is converted to a base-data signal

by analog-to-digital converter 18. The term "base-data
signal," as used herein, is the digital signal coming fron
the analog-to-digital converter 18, and includes the
converted analog signals and the data signal at the base
station.

The product device 19 spread-spectrum processes the
base-data signal from analog-to-digital converter 18, with a
base-chipping seguence. The spread-spectrum-processed-base-
data signal is transmitted as a base-spread-spectrum signal
by transmitter 20 at the second frequency f£,. Antenna 11
and antenna 21 may be a single antenna, serving both the
receiver and transmitter.

The remcte subunit is illustrated in FIG. 2 and
includes a receiver portion, a transmitter portion,
receiving means, despreading means, and demodulating means.
The transmitting portion includes converting means, spread-
spectrum processing means and transmitting means. The
receiving means receives at the second frequency the base-
spread-spectrum signal. The despreading means despreads the
base-spread-spectrum signal as a despread-base-spread-
spectrum signal. The demodulating means demodulates the
despread-base-spread-spectrum signal as a base-analog
slgnal.

The converting means converts a remote-analog signal to
a remote-data signal. The remote-analog signal typically is
the voice of the remote station. The base-analog signal
typically is the plurality of voice silgnals from the base

station. The spread-spectrum processing means processes the
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remote-data signal with a remote-chipping sequence. The
transmitting means transmits at the first frequency the
spread-spectrum~-processed-remote-data signal as one of the
plurality of spread-spectrum signals, which are received at
the base subunit.

As shown 1in FIG. 2, the receiving means includes an
antenna 31 and RF/IF amplifier and filter circuitry 32. The
despreading means and demodulating means are embodied as
mixer 33 and demodulator 34, respectively. The RF/IF
amplifier and circuitry 32 is coupled between antenna 31 and
the mixer 33. The demodulator 34 is coupled to the mixer
33,

The base-spread-spectrum signal at antenna 31 is
amplified and filtered by RF/IF. The base-spread-spectrum
signal is despread by the base-chipping sequence by mixer 33
to generate the despread-base-spread-spectrum signal. The
demodulator 34 demodulates the despread-base-spread~spectrum
signal as a base-analog signal. The output of the
demodulator 34 is the plurality of voice signals from the
base station.

The transmitter section of the remote subunit may have
the converting means embodied as analog-to-digital converter
35, the spread-spectrum processing means embodied as product
device 36 and the transmitting means embodied as transmitter
37 coupled to antenna 38. The product device 36 is coupled
between the analog-to-digital converter 35 and the
transmitter 37.

The analog-to-digital converter 35 converts the voice
of the remote signal, designated here as the remote-analog
signal, to a remote-data signal. The remote-data signal is
spread-spectrum processed by the product device 36 using
remote~chipping sequence. The output of the product device
36 1s the spread-spectrum-processed-remote-data signal. The
transmitter 37 transmits the spread-spectrum-processed-
remote-data signal using antenna 38, as one of the plurality
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of spread-spectrum signals. Antenna 31 and antenna 38 may
be combined as a single antenna serving both functions.

The command subunit is illustrated in FIG. 3. The
command subunit includes initiating means, broadcasting
means, and receiving means. The initiating means initiates
a command signal, upon activation by the local user of that
spread-spectrum unit. The command signal activates the base
subunit in that spread-spectrum unit. The broadcasting
means broadcasts the command signal to the plurality of
spread-spectrum units. The recelving means receives the
command signal when broadcast from a different spread-
spectrum unit. The activating means actilvates the remote
subunit upon receiving the command signal.

The initiating means is illustrated in FIG. 3 as a push
button switch 43. The broadcasting means is illustrated as
a transmitter portion of the transmitter/receiver 42. The
transmitter transmits at frequency f3. The receliving means
is illustrated as the receiver portion of
transmitter/receiver 42. The receiver receives at frequency
f,. The transmitter/receiver 42 is coupled to antenna 4l
for radiating and receiving signals. The activating means
includes the necessary circultry for discennecting the base
subunit and activating the remote subunit of a particular
spread-spectrum unit. The activating means 1is illustrated
as control circuitry 44. The present invention may also be
used for data in place of voice signals.

In use, a particular spread-spectrum unit might be
operating with its remote subunit activated. Thus, the
remote subunit of that particular spread-spectrum unit
receives at the second frequency the base-spread-spectrum
signal, and despreads the base-spread-spectrum signal as a
despread-base-spread-spectrum signal. The despread-base-
spread-spectrum signal is demodulated. Thus, that
particular spread-spectrum unit receives all of the base
signals via its remote subunit. While transnitting to the
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plurality of spread-spectrum units, that particular spread-
spectrum unit converts the voice signal, embodied as the
remote~analog signal, to the remote-data signal. The
remote-data signal is spread-spectrum processed and
transmitted at the first frequency as one of the plurality
of spread-spectrum signals.

Upon initiation of the command signal by the user of
that particular spread-spectrum unit, by pushing push button
43, that particular spread-spectrum unit switches from
operating with the remote subunit to operating with the base
subunit. At the same time, the command signal is radiated
Lo the other spread-spectrum units of the plurality of
spread-spectrum units. Upon receiving the command signal,
each of the spread-spectrum units has its remote subunit
activated and thereafter works in a remote subunit mode.

The particular spread-spectrum unit has then become the base
station.

When operating as the base station, the particular
spread-spectrum unit has its base subunit activated.
Accordingly, the plurality of spread-spectrum signals
transmitted from the plurality of spread-spectrum units at
each unit, is received by the RF/IF amplifier and circuitry
21 via antenna 1l1. The plurality of spread-spectrum signals
are despread by the plurality of mixers 13, 14, 15, and
demodulated by the demodulator 16 which outputs a
demodulated signal. The plurality of demodulated signals
from combiner 17A are the voices from the plurality of
remote stations. The voices from the plurality of remote
stations are combined with the voice ¢f the base station by
combiner 17B, and converted by analog-to-digital converter
18 to the base-data signal. The base-data signal is spread-
spectrum processed by the product device 19 and transmitted
by transmitter 20 and via antenna 21 at the second
frequency.
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It will be apparent to those skilled in the art that
various modifications can be made to the spread-spectrum
changeable base station of the instant invention without
departing from the scope or spirit of the invention, and it
is intended that the present invention cover modifications
and varilations of the spread-spectrum changeable base

station provided they come within the scope of the appended
claims and theilr egquivalents.
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CLAIMS

1. A spread-spectrum system having a plurality of spread-spectrum units, with
each spread-spectrum unit of said plurality of spread-spectrum units capable of operating as
one of a base station and a remote station, each spread-spectrum unit of said plurality of
spread-spectrum units comprising:

a base subunit for operating the spread-spectrumunit as a base station, the base
subunit including,

means for receiving a plurality of spread-spectrum signals transmitted from
the plurality of spread-spectrum units, respectively;

means for despreading the plurality of spread-spectrum signals as a plurality
of despread-spx'cad-sf)ecu'um signals, respectively;

means for demodulating the plurality of despread-spread-spectrum signals, to
generate the plurality of demodulated signals, respectively;

means for combining the plurality of dernodulated signals, and a local signal,
as a combined signal;

means for converting the cornbined signal to a base-data signal,

means for spread-spectrum processing the base-data signal;

means for transmitting the spread-spectrum-processed-base-data signal as a
base-spread-spectrum signal;

a remote subunit for operating the spread-spectrum unit as a remote station,
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the remote subunit in¢luding,

means for receiving a base-spread-spectrum signal;

means for despreading the received-base-spread-spectrumsignal as a despread-
base-spread-spectrurn signal;

means for demodulating the despread-base-spread-spectrum signal as a base-
analog signal;

means for converting a remote-analog signal to a remote-data signal;

means for spread-spectrum processing the remote-data signal;

means for transmitting the spread-spectrum-processed-remote-data signal as
one of the plurality of spread-spectrum signals; and

a command subunit for changing operation of the spread-spectrum umt
between a base station and a remote station, the command subunit including,

means for initiating a first command signal to activate the base subunit and
deactivate the remote subunit;

means for broadcasting the first command signal to the plurality of spread-
spectrum units and for receiving a second command signal; and

Imeans, responsive to receiving the second command signal, for activating the

remote subunit and deactivating the base subunit.
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2. The spread-spectrum system as set forth in claim 1, with said despreading

means within said base subunit including:

a plurality of product devices coupled to said generating means for

despreading the plurality of spread-spectruin signals as the plurality of despread-spread-

spectrum signals.

3. The spread-spectrum system as set forth in claim 1, wherein said despreading
eans within said base subunit includes a plurality of matched filters, with each of said
plurality of matched filters having an impulse response matched to a plurality of chipping
sequences, with the plurality of spread-spectrum signals having a plurality of data sigpals

spread-spectrum processed with the plurality of chipping sequences, respectively.

3. The spread-spectrum system as set forth in claim 1, wherein said despreading
means within the remote subunit includes a mixer for despreading the base-spread-spectrum

Signal as the despread-base-spread-spectrum signal.
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6. The spread-spectrum system as set forth in claim 1, wherein said despreading
means within the remote subunit includes a matched filter for despreading the base-spread-

spectrum signal as the despread-base-spread-spectrum signal.

7. A mcthod. of using a spread-spectrum system having a plurality of spread-

spectrum units, with each spread-spectrum unit of said plurality of spread-spectrum units

capable of operating as a base smﬁon and, responsive to a command signal, for changing to
operate as a remote station, each spread-spectrum unit of said plurality of spread-spectrum
units having a base subumit, a remote subunit, and a command subunit, the method
comprising the steps of:

receiving in a base subunit of a first spread-spectrumn unit, at a first frequency,
a plurality of spread-spectrum signals transmitted from the plurality of spread-spectrum
units, respectively, the first spread-spectrum umnit operating as the base station;

despreading, in the base subunit of the first sfreadePectrum unit, the plurality
of spread-spectrum signals;

demodulating, in the base subunit of the first spread-spectrum unit, the
plurality of despread-spread-spectrumsignals, to generatc a plurality of demodulated signals,
respectively;

combining, in the base subunil of the first spread-spectrum unit, the plurality

of demodulated signals, and a local signal, as a combined signal;
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converting, in the base subunit of the first spread-spectrum unit, the combined

signal to a base-data signal;

spread-spectrumn processing, in the base subunit of the first spread-spectrum
unit, the base-data signal;
transmitting from the base subunit of the first spread- spectrum unit, ata second

frequency, the spread-spectrum-proces sed-base-data signal as a base-spread-spectrum si gnal;

receiving in a remote subunit of a second spread-spectrum unit, at the second

frequency, the base-spread-spectrum signal, the second spread-spectrum unit operating as

a remote station;

despreading, in the remote subunit of the second spread-spectrum unit, the

base-spread-spectrum signal;

demodulating, in the remote subunit of the second spread-spectrum unit, the

despread-base-spread-spectrum signal as a base-analog signal;

converting, in the remote subunit of the second spread-spectrum umit, 2

remote-analog signal to a remote-data signal;

spread-spectrum processing, in the remote subunit of the second spread-

spectrum unit, the remote-data signal;

transmitting from the remote subunit of the second spread-spectrum unit, at

the first frequency, the spread-spectrum-processed-remote-data signal as one of the plurality

of spread-spectrum signals;
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initiating, from a command subunit of the second spread-spectrum unit, a

command signal to activate a base <ubunit and to deactivate a remote subunit of the second

spread-spectrum umnit;

broadcasting the command signal to the plurality of spread-spectruimn units;

receiving the command signal at the first spread-spectrum unit and activating

2 remote subupit and deactivating a base subunit, in response to receiving the command

signal, In the first spread-spectrum unit; and

receiving in the base subunit of the second spread-spectrum unit, at the first

frequency, the plurality of spread-spectrum signals, the second spread-spectrum umit

operating as the base station.

8. A communication unit for use in a spread-specirum communication system

having 2 plurality of communication umnits which allow for simultaneous communication

among active units including the communication umnit of said plurality of units, the

communication unit comprising:
means for initiating generation of a command signal;

means for transmmtiing communication signals at a first frequency when

operating as a remote unit and a second frequency when operating as a base stafion and for

transmitting said command signal; and

means for receiving communication signals at the first frequency when
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operating as the base station and the second frequency when operating as the remote unitand
for receiving said command signal from the other active units, whereby upon the initiation
of said command signal, said command signal is ransmitted for receipt by the other active
units in the system and the communication unit deactivates operaton as the remote unit and
activates operation as the base station, and whereby upon reception of said command signal
from one of the other active units, the communication unit deactivates operation as the base

station and activates operation as the remote unit.

9. The communication unit according to claim 8 wherein when operating as the
base unit a communication signal originating at the communication unit 1s combined with

said communication signals received prior to ransmission.

10. The communication unit according to claim 8 wherein when operating as the
base station the received second frequency contains a spread-spectrum signal containing

communication signals from all the other active users.

11. The communication unit according to claim 8 wherein when operating as the
remote unit the transmitted second frequency contains a spread-spectrum signal containing

communication signals from all the active users not operating as the base station.
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12. The communication unit according to claim 8 wherein when operating as the

to despread the received

remote unit the communication unit uses onc despreading means

spread-spectrum signal.

13. The communication unit according to claim 3 wherein when operating as the
base upit the communication unit uses a plurality of despreading means to despread the

received spread-spectrum signal to recover communications transtitted from the other

qctive units.

14. The communication unit according to claim 3 wherein said command signal

:s transmitted and received at a third frequency different than the first and second

frequencies.

15. A method for use in a spread-spectrum communication system having a

plurality of cornmunication units which allows for simultaneous comrmunication armong

active units of said plurality of units, the method comprising for each active unit the steps

of:

selectively initiating generation of a command signal;

30

transmitting communication signals at a first frequency when operating as a

remote unit and a second frequency when operating as a base station and transmitting said
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command signal; and

receiving communication signals at the first frequency when operating as the
hen operating as the remote unit and receiving said

by upon the initiation of said command

signal, said command signal is transmitted for receipt by the other active units in the system
and the active communication unit deactivates operation as the remote unit and activates

operation as the base station, and whereby upon reception of said command signal fromone

of the other active units, the active cornmunication unit deactivates operation as the base

station and activates operation as the remote unit.

16. A spread-spectrum communication system having a plurality of

communication units which allow for simultaneous communication among active umits of

said plurality of units, each of the comimunication units comprising:
means for initiating gencration of a command signal;

means for transmitting communication signals at a first frequency when

transmitting said command signal; and

means for receiving communication signals at the first frequency when

operating as the base station and the second frequency when operaung as the remote unit and

for receiving said command signal from the other active units, whereby upon the initiation
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of said command signal, said command signal 18 transmitted for receipt by the other active

units in the system and the communication unit deactivates operation as the rernote unit and
activates operation as the base station, and whereby upon reception of said command signal

erom one of the other active units, the communication unit deactivates operation as the base

station and activates operations as the remote unit.

'17.  The spread-spectrum communication system according to claim 16 wherein

when operating as the base unit a communication signal originating at the communication

unit is combined with said communication signals received prior to transimnission.

18.  The spread-spectrum communication system accoréing to claim 16 wherein
each of the communicating units when operating as the base station the reccived second

frequency contains a spread-spectrum signal containing communication signals from all the

other active units.

19.  The spread-spectrum communication system according to claim 16 wherein
each of the communicating units when operating as the remote unit the transmitted second
frequency contains a spread-spectrum signal containing communication signals from all the

other active users not operating as the base station.
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20. The spread-spectrum communication system according to claim 16 wherein

each of the communicating units when operating as the remote unit uses one despreading

means to despread the received spread-spectrum signal.

21.  The spread-spectrum communication system according to claim 17 wherein

despreading means to despread the received spread-spectrum signal to recover

communications transmitted from the other active units.

22. The spread-spectrum communication systerm according to claim 16 wherein

and second frequencies.

23. A spread-spectrumcommunication method using a plurality of communication
units allowing for simultaneous communication among active units of said plurality of units,

the method comprising for each of the active units the steps of:
selectively initiating generation of a command signal;

transmitting communication signals at the first frequency when operating as

a remote unit and a second frequency when operating as a base station and transmitting said

command signal; and
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receiving communication signals at the first frequency when operating as the

base station and the second frequency when op crating as the remote unit and receiving said

command signal from the other active units, whereby upon the initiation of said command

signal, said comrpand signal 1s transmitted for receipt by the other active units in the system

and the active cornmunication unit deactivates operation as the remote unit and activates

operation as the base station, and whereby upon reception of said command signal fromone

of the other active umits, the active communication unit deactivates operation as the base

station and activates operation as the remote umit.
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