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(57) ABSTRACT 

A high-capacity-spread-spectrum transmitter and receiver, 
for use over a communications channel. A demultiplexer 
de multiplexes message data into a plurality of 
demultiplexed-data Signals. A transmitter-generic-chip-code 
generator generates a generic-chip-code Signal and a plural 
ity of transmitter-message-chip-code generators generate a 
plurality of message-chip-code Signals which are “near 
orthogonal” over a demultiplexed data bit. A plurality of 
EXCLUSIVE-OR gates, spread-spectrum processes the plu 
rality of demultiplexed-data Signals with the plurality of 
message-chip-code Signals to generate a plurality of spread 
Spectrum Signals. A combiner combines the generic-chip 
code signal and the plurality of spread-spectrum-processed 
Signals. A receiver-generic-chip-code generator generates a 
replica of the generic-chip-code Signal. A generic mixer 
recovers the carrier Signal from the Spread-spectrum 
communications signal. A plurality of receiver-message 
chip-code generators generate a plurality of replicas of the 
message-chip-code Signals. A plurality of message mixers 
despreads the spread-spectrum-communications Signal as a 
plurality of modulated-data Signals. Tracking and acquisi 
tion circuits use the recovered carrier Signal for Synchroniz 
ing the replicas of the generic-chip-code Signal to the 
recovered carrier Signal. A plurality of envelope detectors 
demodulates the modulated-data Signal as a plurality of 
received-demultiplexed data. A multiplexer multiplexes the 
plurality of received-multiplexed data as received data. 

33 Claims, 6 Drawing Sheets 
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HIGH CAPACITY SPREAD SPECTRUM 
CHANNEL 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of application Ser. No. 
08/651,162, filed May 17, 1996, now abandoned; which is a 
continuation of application Ser. No. 08/323,701, filed Oct. 
11, 1994, now abandoned; which is a Reissue of application 
Ser: No. 07/699,614; filed May 15, 1991, now U.S. Pat. No. 
5,166,951. 

BACKGROUND OF THE INVENTION 

This invention relates to spread-spectrum communica 
tions and more particularly to a System and method for a 
high capacity spread-spectrum communications channel. 

DESCRIPTION OF THE PRIOR ART 

Referring to FIG. 1, message data, d(t), are processed by 
Spread-spectrum data modulator 51, using a message-chip 
code signal, g(t), to generate a spread-spectrum data signal. 
The data spread-spectrum Signal is processed by transmitter 
52 using a carrier Signal at a carrier frequency, f, and 
transmitted over communications channel 53. 

At a receiver, a spread-spectrum demodulator 54 
despreads the received spread-spectrum Signal, and the 
message data are recovered by Synchronous data demodu 
lator 60 as received data. The synchronous data demodulator 
60 uses a reference signal for Synchronously demodulating 
the despread Spread-spectrum Signal. The Square-law device 
55, bandpass filter 56 and frequency divider 57 are well 
known in the art for generating a reference Signal from a 
received modulated data Signal. A Costas Loop or other 
reference Signal generating circuit is also adequate. 

The spread-spectrum system of FIG. 1 is limited to a 
Single communications channel, and would not work well 
for communicating high capacity information using spread 
Spectrum in a fading environment. Consider the T1, 
Ethernet, and T3 networks, by way of example, and assume 
the data modulator 51 spread-spectrum processes the mes 
Sage data, d(t), with a chip rate of 25 megachips per Second. 
For the T1 network which communicates data at up to 1.544 
megabits per Second, the Spread-spectrum System of FIG. 1 
has a processing gain of approximately 17. For the Ethernet, 
which communicates data at up to 10 megabits per Second, 
the spread-spectrum System of FIG. 1 has a processing gain 
of 2.5. For the T3 network, which communicates data at up 
to 43 megabits per Second, the spread-spectrum System of 
FIG. 1 has a processing gain of approximately 0.6. Thus, for 
a particular spread-spectrum channel, data communicated at 
a higher rate results in a lower processing gain. The lower 
processing gain can result in channel degradation and loss of 
the advantages of Spread-spectrum. For example: resistance 
to fading caused by multipath and inability to share the 
Spectrum with other spread Spectrum Systems. Such as a PCN 
System. 

Information may be transmitted through the Spread 
Spectrum channel by using M-ary modulation Schemes, Such 
as quadrature phase-shift-keying (QPSK) modulation or 
16-ary amplitude and phase modulation, for increasing the 
data rate through the channel. The M-ary modulation 
Schemes are modulated with spread Spectrum. Problems 
with M-ary modulation Schemes include increased equip 
ment complexity for the transmitter and receiver, and higher 
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2 
error rates because the decision regions between Symbols, 
Such as phase angles or amplitude levels, for example, 
become closer. Using M-ary Signaling Schemes, accordingly, 
can cause degradation in channel performance. Thus, a need 
exists for a System and method that provides a high capacity 
Spread-spectrum channel, which does not have increased 
equipment complexity, a degradation in performance, or loSS 
of the advantages of spread-spectrum modulation. 

Today, high data rate transmission employs 64OAM with 
out spread spectrum. These Systems are extremely Sensitive 
to noise Since the Separation of Symbols is Small. They 
therefore require a high Signal-to-noise ratio. Hence, all 
interference must be small. This limits their capability to 
efficiently use the Spectrum. 

OBJECTS OF THE INVENTION 

A general object of the invention is a Synchronous, 
high-capacity, Spread-spectrum-communications System. 

Another object of the invention is a System and method 
for communicating information at a high rate through a 
Spread-spectrum channel, while maintaining the advantages 
of Spread-spectrum including high processing gain, resis 
tance to fading and an ability to share the Same spectrum 
with other users. 

A further object of the invention is to synchronously 
demodulate a plurality of modulated-data Signals embedded 
in a spread-spectrum-communications signal. 

SUMMARY OF THE INVENTION 

According to the present invention, as embodied and 
broadly described herein, a high capacity spread Spectrum 
communications System for use over a communications 
channel is provided comprising a high-capacity-spread 
Spectrum transmitter and a high-capacity-spread-spectrum 
receiver. The high-capacity-Spread-spectrum transmitter 
includes demultiplexer means, generic means, a plurality of 
message means, Summer means, and transmitter means. The 
demultiplexer means demultiplexes the message data into a 
plurality of demultiplexed-data Signals. The generic means 
generates a generic-chip-code Signal. The plurality of mes 
Sage means generates a plurality of message-chip-code 
Signals. Each of the plurality of demultiplexed-data Signals 
and each of the plurality of message-chip-code Signals are 
Synchronized to each other and optionally to the generic 
chip-code signal. The message-chip-code Signals must be 
orthogonal or near orthogonal for the high-capacity-spread 
Spectrum System to work. 

Each spreading means of the plurality of Spreading 
means, spread-spectrum processes a demultiplexed-data Sig 
nal with a respective message-chip-code Signal to generate 
a spread-spectrum-processed signal. The Summer means 
combines the plurality of Spread-spectrum-processed 
Signals, and if used, the generic-chip-code Signal. The com 
bined signal typically is a multi-level Signal, with an 
instantaneous-combined Voltage level equal to the Sum of 
the Voltage levels of the plurality of message-chip-code 
Signals and, if used, the generic-chip-code Signal. A multi 
level Signal is a signal with multiple Voltage levels. 
The transmitter means transmits the combined plurality of 

Spread-spectrum-processed signals, and if used, the generic 
chip-code Signal, on a carrier Signal over the communica 
tions channel as a spread-spectrum-communications signal. 
While the transmitter means may use a linear power ampli 
fier for optimum performance, a nonlinear power amplifier 
also may be used without Significant degradation or loSS in 
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performance. Thus, the Sum of Voltage levels need not be an 
exact linear Sum, with only a little loSS in performance. 

The high-capacity-spread-spectrum receiver can be used 
for Simultaneously receiving a plurality of spread-spectrum 
channels of a Spread-spectrum-communications signal. The 
high-capacity-spread-spectrum receiver includes acquisition 
and tracking means, multiplexer means, and a plurality of 
Spread-spectrum receivers, and optionally generic-spread 
Spectrum-processing means. Each spread-spectrum receiver 
includes message-Spread-spectrum-processing means, 
detection means and bit-synchronization means. 

The generic-spread-spectrum-processing means, if used, 
recovers a carrier Signal from a spread-spectrum channel of 
a received spread-spectrum-communications Signal, and 
generates a replica of the generic-chip-code Signal. The 
acquisition and tracking means acquires and tracks the 
recovered carrier Signal. The acquisition and tracking means 
also Synchronizes the generic-spread-spectrum-processing 
means to the recovered carrier Signal. 

The generic-spread-spectrum-processing means is not 
required for the high-capacity-spread-spectrum receiver. 
The acquisition and tracking means may be coupled to an 
output of a message-bandpass filter, and appropriate 
circuitry, Such as that shown in FIG. 1, can be used to 
recover the carrier Signal. 

The plurality of message-Spread-spectrum-processing 
means despreads the received Spread-spectrum 
communications signal as a plurality of modulated-data 
Signals. The plurality of message-Spread-spectrum 
processing means derives Synchronization from one of the 
modulated-data Signals, or a replica of the generic-chip-code 
Signal provided by generic-spread-spectrum-processing 
CS. 

The plurality of detection means detects the plurality of 
modulated-data Signals as a plurality of detected Signals, 
respectively. The plurality of detection means may be non 
Synchronous or Synchronous, for converting the plurality of 
modulated-data Signals to the plurality of detected Signals, 
respectively. 

The bit-synchronization means uses one of the modulated 
data Signals or the replica of the generic-chip-code Signal 
produced by the generic-Spread-spectrum-processing means 
for Synchronizing the “integrating and dumping of the 
detected Signal. The “integrated and dumped” detected Sig 
nals are referred to as demodulated Signals. The multiplexer 
means multiplexes the plurality of demodulated Signals from 
the plurality of bit-synchronization means as received 
message data. 
A Second embodiment of the high-capacity-spread 

Spectrum receiver for Simultaneously receiving a plurality of 
Spread-spectrum channels includes acquisition and tracking 
means, multiplexer means, and a plurality of spread 
Spectrum receivers, demodulation means, Switching means, 
and optionally generic-spread-spectrum-processing means. 
Each of the plurality of spread-spectrum receiverS has 
message-Spread-spectrum-processing means. The generic 
Spread-spectrum-processing means, if used, generates a rep 
lica of the generic-chip-code signal. The generic-spread 
Spectrum-processing means uses the replica of the generic 
chip-code Signal for recovering a carrier Signal from a 
Spread-spectrum channel of the received spread-spectrum 
communications signal. The acquisition and tracking means 
acquires and tracks the recovered carrier Signal, and Syn 
chronizes the generic-Spread-spectrum-processing means to 
the recovered carrier Signal. Alternatively, a demodulated 
data Signal from the spread-spectrum-communications Sig 
nal can Serve for Synchronization. 
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4 
Each of the message-Spread-spectrum-processing means 

despreads the respective Spread-spectrum channel of the 
received spread-spectrum-communications Signal as a 
modulated-data Signal. Each of the message-Spread 
Spectrum-processing means derives Synchronization from a 
replica of the generic-chip-code signal provided by the 
generic-spread-spectrum-processing means, or one of the 
demodulated-data Signals from the received spread 
Spectrum-communications signal. 
A Single demodulating means is employed for demodul 

lating each modulated-data Signal as a respective demodu 
lated Signal. The demodulation means includes detection 
means and bit-Synchronization means. The demodulation 
means is used on a time-shared basis. Accordingly, the 
detection means Sequentially detects each of the plurality of 
modulated-data Signals from the plurality of message 
Spread-spectrum-processing means, as a detected Signal. The 
detection means may be nonsynchronous or Synchronous, 
for converting each of the plurality of modulated-data Sig 
nals to a detected Signal. Each of the detected Signals is 
“integrated and dumped” by bit-Synchronization means. The 
bit-synchronization means derives Synchronization from a 
replica of the generic-chip-code Signal produced by generic 
Spread-spectrum-processing means. 

Switching means is coupled between an input of the 
demodulation means and each output of the message-Spread 
Spectrum-processing means. The Switching means also is 
coupled between the output of the demodulation means and 
a plurality of inputs of the multiplexer means. The Switching 
means Switches the demodulation means between each of 
the message-Spread-spectrum-processing means and each 
input of the multiplexer means, respectively. A single 
demodulation means accordingly demodulates, by time 
Sharing, each of the modulated-data Signals as a respective 
demodulated Signal, from each of the message-Spread 
Spectrum-processing means. The multiplexer means, by 
time-sharing the demodulation means, combines each of the 
demodulated Signals from the demodulation means to gen 
erate the received-message data. 
The present invention also includes a method for Syn 

chronously modulating and demodulating spread spectrum 
communications. The method comprises the Steps of gen 
erating a generic-chip-code Signal and a plurality of 
message-chip-code Signals. The message data are demulti 
plexed into a plurality of demultiplexed-data Signals. Each 
of the plurality of demultiplexed-data Signals are modulo-2 
added to a message-chip-code signal to generate a spread 
Spectrum-processed Signal. The generic-chip-code Signal 
and the plurality of Spread-spectrum-processed signals are 
combined and transmitted on a carrier Signal over the 
communications channel as a Spread-spectrum 
communications signal. 
At the receiver, the Steps include recovering the carrier 

Signal from a received spread-spectrum-communications 
Signal and despreading the received spread-spectrum com 
munications signal as a plurality of modulated-data Signals. 
The recovered-carrier Signal is used to Synchronize the Step 
of generating a replica of the generic-chip-code signal, or 
other Synchronization signal. More particularly, a replica of 
the generic-chip-code Signal is correlated with the received 
Spread-spectrum-communications signal, which has a 
generic channel defined by the generic-chip-code Signal at 
the transmitter. If the Signal out of the generic-bandpass filter 
is Small, then the acquisition and tracking circuit delays the 
phase of the generic-chip-code Signal and the correlation 
process is repeated. If the phase of the replica of the 
generic-chip-code Signal and the generic-chip-code Signal in 
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the Spread-spectrum-communications signal are the same, 
then the output of the generic-bandpass filter will be at a 
high Voltage level. 
A plurality of replicas of the message-chip-code Signals is 

Synchronized to the replica of the generic-chip-code Signal 
for despreading the received Spread-spectrum 
communications Signals as a plurality of modulated-data 
Signals. The plurality of modulated-data Signals is detected 
as a plurality of detected Signals. The recovered-carrier 
Signal optionally may be used to Synchronously demodulate 
the plurality of modulated-data Signals as the plurality of 
detected Signals. Each of the detected Signals is Synchro 
nously converted to a demodulated Signal, by using timing 
from the replica of the generic-chip-code Signal to control 
“integrating and dumping functions of a lowpass filter and 
electronic Switch. The plurality of demodulated Signals is 
multiplexed to generate the received message-data Signal. 

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

BRIEF 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 prior art Scheme for Synchronously recovering 
demultiplexed-data Signal; 

FIG. 2 shows a Synchronous high-capacity-spread 
Spectrum transmitter; 

FIG. 3A shows a high-capacity-Spread-spectrum receiver 
using a Synchronous detector; 

FIG. 3B illustrates a high-capacity-spread-spectrum 
receiver using a nonsynchronous detector; 

FIG. 4 shows a high-capacity-spread-spectrum receiver 
with time multiplexing a data demodulator and decoder; and 

FIG. 5 is a diagram of a high-capacity spread Spectrum 
method of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the present 
preferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings, wherein like 
reference numerals indicate like elements throughout the 
Several views. 

This patent is related to U.S. patent application having 
Ser. No. 07/622,235, filing date Dec. 5, 1990, entitled 
SPREAD SPECTRUM CDMA COMMUNICATIONS 
SYSTEM by Donald L. Schilling, and to U.S. patent appli 
cation having Ser. No. 07/626,109, filing date Dec. 14, 1990, 
entitled SYNCHRONOUS SPREAD-SPECTRUM COM 
MUNICATIONS SYSTEM AND METHOD, which are 
both incorporated herein by reference. 

The following disclosure first discusses a high-capacity 
Spread-spectrum transmitter, and then two embodiments of 
a high-capacity-spread-spectrum receiver. Broadly, this dis 
closure teaches apparatus and method for Sending message 
data, which may have a data rate which is greater than the 
Spread-spectrum chip rate, over the Spread-spectrum com 
munications System while maintaining a Specified proceSS 
ing gain. 
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The high-capacity-Spread-spectrum transmitter includes 

demultiplexer means, a plurality of message means, Summer 
means, and transmitter means. The demultiplexer means 
demultiplexes the message data into a plurality of 
demultiplexed-data Signals. 
The plurality of message means generates a plurality of 

message-chip-code Signals. Each of the plurality of 
demultiplexed-data Signals and each of the plurality of 
message-chip-code signals are Synchronized to each other. 
Synchronization between each of the plurality of message 
chip-code Signals and each of the plurality of demultiplexed 
data Signals is preserved by their common timing and 
reception at the high-capacity-spread-spectrum receiver. 
Each spreading means of the plurality of Spreading means 
Spread-spectrum processes a demultiplexed-data Signal with 
the respective message-chip-code signal to generate a 
Spread-spectrum-processed signal. 
The high-capacity-spread-spectrum transmitter optionally 

may include generic means. The generic means generates a 
generic-chip-code Signal. If generic means is used, then each 
of the plurality of demultiplexed-data Signals and each of the 
plurality of message-chip-code Signals are Synchronized to 
the generic-chip-code Signal. Synchronizing to a generic 
chip-code Signal is not required for the high-capacity 
Spread-spectrum transmitter Since the plurality of message 
chip-code Signals and the plurality of demultiplexed-data 
Signals are Synchronized to each other, and they all form the 
Spread-spectrum-communications Signal which is received 
by the high-capacity-spread-spectrum receiver. 
The Summer means combines the plurality of Spread 

spectrum-processed signals. If a generic-chip-code signal is 
used then the Summer means also combines the generic 
chip-code Signal with the plurality of Spread-spectrum 
processed signals. The combined Signal typically is a multi 
level Signal, with the instantaneous-combined Voltage level 
equal to the Sum of the Voltage levels of the plurality of 
message-chip-code Signals and the generic-chip-code signal. 
A multi-level Signal is defined herein as a signal which has 
multiple Voltage levels. The combination need not be per 
fectly linear. 
The following disclosure is in terms of the generic means 

and using the generic-chip-code Signal for Synchronization. 
It is understood that the generic-chip-code signal is not 
required for the high-capacity-spread-spectrum transmitter 
and high-capacity-spread-spectrum receiver, Since the plu 
rality of demultiplexed-data Signals and message-chip-code 
Signals are Synchronized to each other and they all form the 
Spread-spectrum-communications signal. Thus, one of the 
channels of the spread-spectrum-communications Signal can 
be used for a Synchronization signal. The reference to the 
generic-chip-code Signal could instead be referring to one of 
the channels having a demultiplexed-data Signal. 
The transmitter means transmits the combined generic 

chip-code Signal and plurality of spread-spectrum-processed 
Signals, on a carrier Signal Over the communications channel 
as spread-spectrum-communications signal. 

In the exemplary arrangement shown in FIG. 2, the 
demultiplexer means is embodied as a demultiplexer 99, the 
plurality of message means is embodied as a plurality of 
transmitter-message-chip-code generators, the plurality of 
Spreading means is embodied as a plurality of 
EXCLUSIVE-OR gates, and the generic means is embodied 
as a transmitter-generic-chip-code generator 101. The plu 
rality of transmitter-message-chip-code generators generates 
a plurality of message-chip-code Signals, respectively. In 
FIG. 2, the plurality of transmitter-message-chip-code gen 
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erators is shown as first transmitter-message-chip-code gen 
erator 102 generating first message-chip-code signal, g(t), 
Second transmitter-message-chip-code generator 172 gener 
ating second message-chip-code signal, ga(t), through N” 
transmitter-message-chip-code generator 182 generating N” 
message-chip-code signal, g(t). The number, N, of 
message-chip-code signals depends on the length of the chip 
code used with the message-chip-code Signal and the Speci 
fied or desired processing gain. 

Each of the plurality of message-chip-code Signals are 
preferably orthogonal or nearly orthogonal for the high 
capacity-spread-spectrum System to work. Otherwise, there 
is no processing gain. Consider a T1 channel which is 
demultiplexed to 1.5 Mbps and 30 message-chip-code Sig 
nals are used with 30 demultiplexed-data-signals. For a 48 
MHz bandwidth spread-spectrum-communications signal, a 
processing gain of only approximately 17 is realized. This 
means, ordinarily, that the high-capacity-spread-spectrum 
System can handle only 17 and not 30 spread-spectrum 
processed signals. Since all the demultiplexed-data Signals 
are transmitted in Synchronization with one another, 
orthogonal spreading chip codes or near-Orthogonal spread 
ing chip-codes can be used to increase performance. The 
resulting performance is from despreading one of the 
Spread-spectrum channels, and the other channels cancel 
out. Using orthogonal message-chip-code signals allows the 
high-capacity-spread-spectrum System to handle 30 Spread 
Spectrum-processed signals Since: 

() for i = j. 

The demultiplexer 99 demultiplexes message data, d(t), 
into a plurality of demultiplexed-data signals, d(t), 
d(t), . . . , d(t), respectively. Appropriate buffers, Such as 
shift registers, can be used to buffer the message data from 
Serial data to parallel data as required. 

The transmitter-generic-chip-code generator 101 gener 
ates a generic-chip-code signal, go(t). The transmitter 
generic-chip-code generator 101, if used, is coupled to each 
of the plurality of transmitter-message-chip-code generators. 
Thus, the transmitter-generic-chip-code generator 101 is 
coupled to the first transmitter-message-chip-code generator 
102, the Second transmitter-message-chip-code generator 
172, through the N" transmitter-message-chip-code genera 
tor 182. The generic-chip-code signal, go(t), is used with the 
plurality of demultiplexed-data Signals, d(t), d(t), . . . , 
dy(t). 

If the transmitter-generic-chip-code generator 101 is not 
used, then appropriate timing circuits would be coupled to 
each of the plurality of transmitter-message-chip-code gen 
eratorS. 

The plurality of EXCLUSIVE-OR gates is shown as first 
EXCLUSIVE-OR gate 103, second EXCLUSIVE-OR gate 
173, through N' EXCLUSIVE-OR gate 183. The plurality 
of EXCLUSIVE-OR gates generates a plurality of spread 
Spectrum-processed signals by modulo-2 adding the plural 
ity of demultiplexed-data Signals, d(t), d(t), ..., dy(t), with 
each of the plurality of message-chip-code signals g(t), 
g(t), . . . , g(t), respectively. More particularly, a first 
demultiplexed-data Signal, d(t), is modulo-2 added with the 
first message-chip-code Signal, g(t), a Second 
demultiplexed-data Signal, d(t), is modulo-2 added with the 
second message-chip-code signal, ga(t), through the N” 
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8 
demultiplexed-data Signal, d(t), which is modulo-2 added 
with the N' message-chip-code signal, g(t). Preferred 
performance is attained if the message-chip-code Signals are 
orthogonal or nearly Orthogonal to each other. By nearly 
orthogonal is meant that the message-chip-code Signals are 
orthogonal within a few chips, usually one chip, duration. 
The term “orthogonal” is used in this specification and 
claims to include orthogonal and nearly orthogonal 
message-chip-code Signals. 
The combiner 105 combines the generic-chip-code signal 

and the plurality of spread-spectrum-processed signals, by 
adding the generic-chip-code signal with the plurality of 
Spread-spectrum-processed signals. The combined signal 
typically is a multilevel Signal, having instantaneous Voltage 
levels which are equal to the sum of the voltage levels of the 
generic-chip-code Signal and the plurality of spread 
Spectrum-processed signals. 
The modulator 107, as part of the transmitter, modulates 

the combined generic-chip-code Signal and the plurality of 
Spread-spectrum-processed signals by a carrier Signal, coS 
Wt, at a carrier frequency, f. The modulated generic-chip 
code Signal and the plurality of spread-spectrum processed 
Signals are transmitted over the communications channel as 
a spread-spectrum-communications signal, X(t), at a single 
carrier frequency. While the transmitter may use a linear 
power amplifier for optimum performance, a nonlinear 
power amplifier also may be used without significant deg 
radation or loSS in performance. The spread-spectrum 
communications signal, X(t), has the form: 

Thus, the spread-spectrum-communications signal includes 
the generic-chip-code Signal and the plurality of spread 
Spectrum-processed signals as if they were each modulated 
Separately, and Synchronously, on Separate carrier Signals, 
with each carrier Signal having the same carrier frequency, 
f. The spread-spectrum-communications Signal is transmit 
ted over the communications channel. 

If the generic-chip-code Signal is not transmitted with the 
Spread-spectrum-communications signal, then the spread 
spectrum-communications signal, X(t), has the form: 

W 

x(t) = (). g1(t) editoko Wot 

The present invention includes receiving a received 
Spread-spectrum-communications signal having a plurality 
of spread-spectrum-processed Signals. The plurality of 
Spread-spectrum-processed Signals originate from a high 
capacity-spread-spectrum transmitter. The high-capacity 
Spread-spectrum receiver multiplexes the plurality of 
Spread-spectrum channels of the received spread-spectrum 
communications signal as received-message data. 
A first implementation of the high-capacity-spread 

Spectrum receiver includes generic-spread-spectrum 
processing means, acquisition and tracking means, a plural 
ity of spread-spectrum receivers and multiplexer means. 
Each of the Spread-spectrum receiverS has message-Spread 
Spectrum-processing means, detection means and bit 
Synchronization means. 
The generic-spread-spectrum-processing means, if used, 

recovers a carrier Signal from a generic-spread-spectrum 
channel of a received spread-spectrum-communications Sig 
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nal. The acquisition and tracking means acquires and tracks 
the recovered carrier Signal. The acquisition and tracking 
means also Synchronizes the generic-Spread-spectrum 
processing means to the recovered carrier Signal. AS illus 
tratively shown in FIGS. 3A and 3B, the generic-spread 
Spectrum-processing means is embodied as a receiver 
generic-chip-code generator 121, a generic mixer 123 and a 
generic-bandpass filter 125. The generic mixer 123 is 
coupled between the receiver-generic-chip-code generator 
121 and the generic-bandpass filter 125. 

If a generic-chip-code Signal is not part of the received 
Spread-spectrum-communications signal, then the generic 
Spread-spectrum-processing means may alternatively 
recover the carrier Signal from one of the modulated-data 
Signals demodulated from the received spread-spectrum 
communications signal. 

The plurality of message-Spread-spectrum-processing 
means despreads the received Spread-spectrum 
communications signal as a plurality of modulated-data 
Signals. The plurality of message-Spread-spectrum 
processing means derives Synchronization from a replica of 
the generic-chip-code signal provided by the generic 
Spread-spectrum-processing means. 
The plurality message-Spread-spectrum-processing 

means, as shown in FIGS. 3A and 3B, may be embodied as 
a plurality of message-chip-code generators, a plurality of 
message mixers and a plurality of message-bandpass filters. 
A message mixer is connected between a respective 
message-chip-code generator and message-bandpass filter. 
The plurality of message mixers is coupled to the power 
splitter 115. More particularly, the plurality of message 
chip-code generators is shown embodied as first message 
chip-code generator 122, Second message-chip-code 
generator 172, through N' message-chip-code generator 
182. The plurality of message mixers generate replicas of the 
plurality of message-chip-code signals, g(t), ga(t), . . . , 
g(t), respectively. The plurality of message mixers is shown 
as first message mixer 124, Second message mixer 174, 
through N' message mixer 184. The plurality of message 
bandpass filters is shown as first message-bandpass filter 
126, second message-bandpass filter 176 through N' 
message-bandpass filter 186. The plurality of message mix 
erS mix the received spread-spectrum-communications Sig 
nal with the replicas of the plurality of message-chip-code 
Signals to generate the plurality of modulated-data-Signals, 
respectively. The plurality of message-bandpass filters filter 
the plurality of modulated-data Signals, respectively. 

The plurality of detection means detects the plurality of 
modulated-data Signals as a plurality of detected Signals, 
respectively. The plurality of detection means may be Syn 
chronous or nonsynchronous, for converting the plurality of 
modulated-data Signals to the plurality of detected Signals. 
In the illustrative example of FIG. 3A, the plurality of 
detection means is embodied as a plurality of Synchronous 
detectors which is shown as first synchronous detector 127, 
second synchronous detector 177, through N' synchronous 
detector 187. A Synchronous detector is coupled to a respec 
tive message-bandpass filter. Each of the plurality of Syn 
chronous detectors is coupled to an output of the generic 
bandpass filter 125. The recovered-carrier signal from the 
generic-bandpass filter 125 Serves as the reference Signal for 
Synchronously demodulating each of the plurality of 
message-data Signals by the plurality of Synchronous 
detectors, as a plurality of received data, dr(t), dra(t), . . . 
, dry(t). 
As illustratively shown in FIG. 3B, the detection means 

alternatively may be embodied as a plurality of nonsynchro 
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10 
nous detectors, Such as envelope or Square law detectors. 
The plurality of nonsynchronous detectorS is shown as first 
nonsynchronous detector 39, Second nonsynchronous detec 
tor 189 through N' nonsynchronous detector 199. Typically, 
the nonsynchronous detectors do not require the recovered 
carrier Signal. A nonsynchronous detector is coupled to a 
respective message-bandpass filter. At the outputs of the 
plurality of message-bandpass filters are the plurality of 
received data, dr(t), dr(t), . . . , dow(t). 
The bit-synchronization means uses the replica of the 

generic-chip-code signal produced by the generic-chip-code 
generator 121 for Synchronizing the “integrating and dump 
ing” of th detected Signal. The “integrated and dumped' 
detected Signals are referred to as demodulated Signals. The 
plurality of bit-synchronization means may include a bit 
Synchronizer 129, a plurality of lowpass filters and a plu 
rality of electronic Switches. The plurality of lowpass filters 
is shown as first lowpass filter 128, second lowpass filter 
178, through N' lowpass filter 188. The plurality of elec 
tronic Switches is shown as first electronic Switch 130, 
second electronic switch 180, through N' electronic switch 
190. 
The bit synchronizer 129 derives timing from the replica 

of the generic-chip-code signal, go(t), or one of the 
modulated-data Signals, and controls the timing of the inte 
grating and dumping functions of the plurality lowpass 
filters and the plurality of electronic Switches. 
The multiplexer means multiplexes the plurality of 

demodulated signals from the plurality of bit 
Synchronization means as the received-message data. AS 
shown in FIGS. 3A and 3B, the multiplexer means is 
embodied as multiplexer 225. The multiplexer 225 is 
coupled to the plurality of lowpass filters. The plurality of 
demodulated Signals from the lowpass filters are multiplexed 
to reconstitute the originally transmitted message data as 
received-message data. 
A Second embodiment of the high-capacity-spread 

Spectrum receiver for Simultaneously receiving a plurality of 
Spread-spectrum channels includes generic-Spread 
Spectrum-processing means, acquisition and tracking means, 
multiplexer means, demodulation means, and Switching 
means, and a plurality of spread-spectrum receivers. The 
generic-Spread-spectrum-processing means generates a rep 
lica of the generic-chip-code signal. The generic-spread 
Spectrum-processing means uses the replica of the generic 
chip-code Signal for recovering a carrier Signal from a 
Spread-spectrum channel of the received spread-spectrum 
communications signal. 

In FIG. 4, the generic-spread-spectrum-processing means 
is embodied as the receiver-generic-chip-code generator 
121, the generic mixer 123 and the generic-bandpass filter 
125. The generic mixer 123 is coupled between the receiver 
generic-chip-code generator 2 and the generic-bandpass 
filter 125. 
The acquisition and tracking means acquires and tracks 

the recovered carrier Signal, and Synchronizes the generic 
Spread-spectrum-processing means to the recovered carrier 
Signal. The acquisition and tracking means is embodied as 
an acquisition and tracking circuit 131. The acquisition and 
tracking circuit 131 is coupled to an output of the generic 
bandpass filter 125, and to the receiver-generic-chip-code 
generator 121. 

Each of the plurality of Spread-spectrum receiverS has 
message-Spread-spectrum-processing means. Each of the 
message-Spread-spectrum-processing means despreads the 
respective spread-spectrum channel of the received spread 
Spectrum-communications Signal as a modulated-data Sig 
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nal. The first message-Spread-spectrum-processing means is 
embodied as a first receiver-message-chip-code generator 
122, a first message mixer 124 and a first message-bandpass 
filter 126. The first message mixer 124 is coupled between 
the first receiver-message-chip-code generator 122 and the 
first message-bandpass filter 126. The N' message-spread 
spectrum-processing means is embodied as an N' receiver 
message-chip-code generator 182, an N' message mixer 
184 and an N' message-bandpass filter 186. The N' mes 
sage mixer 84 is coupled between the N" receiver-message 
chip-code generator 182 and the N' message-bandpass filter 
186. The first receiver-message-chip-code generator 182 
through N' receiver-message-chip-code generator prefer 
ably are coupled to the first receiver-generic-chip-code 
generator 121. A power splitter 115 is coupled between the 
communications channel 110, the generic mixer 123, and the 
first message mixer 124 through N' message mixer 184. 

The plurality of message mixers generate replicas of the 
plurality of message-chip-code signals, g(t), ga(t), . . . , 
g(t), respectively. The plurality of message mixers mix the 
received spread-spectrum-communications signal with the 
replicas of the plurality of message-chip-code signals to 
generate the plurality of modulated-data-Signals, respec 
tively. The plurality of message-bandpass filters filter the 
plurality of modulated-data Signals, respectively. 
A Single demodulating means is employed for demodul 

lating each modulated-data Signal as a respective demodu 
lated Signal. Switching means is coupled between an input 
of the demodulation means and each output of the message 
Spread-spectrum-processing means. The Switching means 
also is coupled between the output of the demodulation 
means and a plurality of inputs of the multiplexer means. 
The Switching means Switches the demodulation means 
between each of the message-Spread-spectrum-processing 
means and each input of the multiplexer means, respectively. 
A Single demodulation means accordingly demodulates, by 
time Sharing, each of the modulated-data Signals as a respec 
tive demodulated Signal, from each of the message-Spread 
Spectrum-processing means. 

The demodulation means is embodied as a data demodu 
lator 338. The data demodulator 338 includes a data detector 
and low pass filter. The data detector may be a nonsynchro 
nous detector Such as an envelope detector or a Square-law 
detector. Alternatively, the detector may be a Synchronous 
detector, which uses a recovered-carrier Signal from the 
generic-bandpass filter 125. 

The Switching means is shown as input-electronic Switch 
330 and output-electronic Switch 350. The input-electronic 
Switch 330 and the output-electronic switch 350 are syn 
chronized to Switch the data demodulator 338 between 
respective message-bandpass filters and inputs to the mul 
tiplexer 225. Synchronization of the input-electronic Switch 
330 and the output-electronic Switch 350 can be provided 
through a command channel of the received spread 
Spectrum communications signal, or other protocol. 

The bit-synchronization means includes bit means, a 
lowpass filter 128 and electronic Switch 130. The bit means 
is embodied as a bit synchronizer 129. The lowpass filter 128 
and electronic switch 130 are coupled to the bit synchronizer 
129. The bit synchronizer 129, as shown in FIG. 4, prefer 
ably is coupled to the receiver-generic-chip-code generator 
121. Alternatively, the bit synchronizer 129 may be coupled 
to an output of the detector 139. 

The multiplexer means, by time-sharing the demodulation 
means, combines each of the demodulated Signals from the 
demodulation means to generate the received-message data. 
In FIG. 4, the multiplexer means is embodied as a multi 
plexer 225. 
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With the use of the invention as embodied in FIGS. 3A, 

3B, and 4, a generic-spread-spectrum channel, as part of the 
received spread-spectrum-communications signal, provides 
a recovered-carrier Signal. The acquisition and tracking 
circuit 131 acquires and tracks the recovered-carrier Signal 
from an output of the generic-bandpass filter 125. The 
replica of the generic-chip-code signal from the receiver 
generic-chip-code generator 121 is Synchronized to the 
recovered-carrier Signal via acquisition and tracking circuit 
131. The receiver-generic-chip-code generator 121 gener 
ates a replica of the generic-chip-code signal, go(t), which 
provides timing to bit synchronizer 129 and to the plurality 
of receiver-message-chip-code generators. 
The receiver-generic-chip-code generator 121 generates a 

replica of the generic-chip-code signal, go(t). The generic 
mixer 123 uses the replica of the generic-chip-code Signal 
for despreading the Spread-spectrum-communications 
Signal, X(t), from the power splitter 115, as a recovered 
carrier Signal. The spread-spectrum channel of the received 
Spread-spectrum-communications Signal having the generic 
chip-code signal, go(t)cos Wt, generally does not include 
data So that despreading the received spread-spectrum 
communications signal produces the carrier Signal, only. The 
generic-bandpass filter 125 filters the recovered-carrier Sig 
nal at the carrier frequency, or equivalently, at an interme 
diate frequency (IF). In comparison to a message-bandpass 
filter which has a bandwidth sufficiently wide for filtering a 
modulated data Signal, the generic-bandpass filter 125 can 
have a very narrow bandwidth for filtering the recovered 
carrier Signal. The very narrow bandwidth of the generic 
bandpass filter 125 assists in extracting the recovered carrier 
Signal from noise. 
The recovered-carrier Signal is used to Synchronize the 

Step of generating a replica of the generic chip-code signal. 
More particularly, a replica of the generic-chip-code Signal 
is correlated with the received spread-spectrum 
communications signal, which has a generic channel defined 
by the generic-chip-code Signal at the transmitter. If the 
Signal out of the generic-bandpass filter is Small, then the 
acquisition and tracking circuit 13 delays the phase of the 
replica of the generic-chip-code Signal and the correlation 
process is repeated. If the phases of the replica of the 
generic-chip-code Signal and the generic-chip-code Signal in 
the received spread-spectrum-communications signal are the 
Same, then the output of the generic-bandpass filter 125 is at 
a high Voltage level. 

In use, the demultiplexer 99 of FIG. 2 demultiplexes 
message data, d(t), into a plurality of demultiplexed-data 
Signals, d(t), d(t), ..., dy(t). The transmitter-generic-chip 
code generator 101 generates a generic-chip-code code 
Signal, go(t), and the plurality of transmitter-message-chip 
code generators 102, 172, 182 generates a plurality of 
message-chip-code signals, g(t), ga(t),..., g(t). Synchro 
nous timing of the plurality of demultiplexed-data Signals 
and the plurality of message-chip-code Signals is provided 
by the generic-chip-code Signal, although other Sources can 
be used Such as a common clock signal for Synchronization. 
The plurality of EXCLUSIVE-OR devices 103, 173, 183 
generates a plurality of spread-spectrum Signals by spread 
Spectrum processing the plurality of demultiplexed-data 
Signals with the plurality of message-chip-code Signals, 
respectively. The spread-spectrum processing may be 
accomplished by modulo-2 adding the demultiplexed-data 
Signal to the message-chip-code signal. The combiner 105 
combines the generic-chip-code Signal with the plurality of 
Spread-spectrum-processed signals. The combined generic 
chip-code Signal and plurality of spread-spectrum-processed 
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Signals may be a multilevel Signal, having the instantaneous 
Voltage levels of the generic-chip-code Signal and the 
Spread-spectrum-processed signal. 

The modulator 107, as part of the transmitter, modulates 
the combined generic-chip-code Signal and the plurality of 
Spread-spectrum-processed signals by a carrier Signal, coS 
wit, at a carrier frequency, f. The modulated generic-chip 
code Signal and spread-spectrum processed signal are trans 
mitted over the communications channel 110 as a spread 
spectrum-communications signal, X(t). Thus, the spread 
Spectrum-communications signal includes the generic-chip 
code Signal and the plurality of spread-spectrum-processed 
Signals as if they were each modulated Separately, and 
Synchronously, on Separate carrier Signals having the same 
carrier frequency, f, and transmitted over the communica 
tions channel. 
At a receiver, the generic-Spread-spectrum-processing 

means recovers the carrier Signal, coS Wt, from the received 
spread-spectrum-communications signal, X(t), and the plu 
rality of message-Spread-spectrum-processing means 
despreads the received spread-spectrum-communications 
Signal, X(t), as a plurality of modulated-data signals, dr(t), 
d(t), ..., dy(t), respectively. More particularly, referring 
to FIGS. 3A and 3B the received spread-spectrum 
communications signal received from the communications 
channel 110, is divided by power splitter 115. The receiver 
generic-chip-code generator 121 generates a replica of the 
generic-chip-code signal, g(t). The generic mixer 123 uses 
the replica of the generic-chip-code Signal for despreading 
the received spread-spectrum-communications signal, X(t), 
from the power splitter 115, as a recovered-carrier Signal. 
The spread-spectrum channel of the received spread 
Spectrum-communications signal having the generic-chip 
code signal, go(t)cos Wt, generally does not include data So 
that despreading the spread-spectrum-communications Sig 
nal produces the carrier Signal, only. The generic-bandpass 
filter 125 filters the recovered-carrier signal at the carrier 
frequency, or equivalently, at an IF. In comparison to the 
message-bandpass filter 126 which has a bandwidth suffi 
ciently wide for filtering a modulated-data Signal, the 
generic-bandpass filter 125 can have a very narrow band 
width for filtering the recovered-carrier signal. The very 
narrow bandwidth of the generic-bandpass filter 125 assists 
in extracting the recovered-carrier Signal from noise. 

The acquisition and tracking circuit 131 acquires and 
tracks the recovered-carrier Signal from an output of the 
generic-bandpass filter 125. The replica of the generic-chip 
code Signal from the receiver-generic-chip-code generator 
121 is Synchronized to the recovered-carrier Signal via 
acquisition and tracking circuit 131. 
The first receiver-message-chip-code generator 122 gen 

erates a replica of the first message-chip-code signal, g(t). 
The replica of the first message-chip-code signal, g(t), is 
Synchronized to the replica of the generic-chip-code Signal, 
go(t), from the receiver-generic-chip-code generator 121. 
Thus, the first receiver-message-chip-code generator 122, 
Via Synchronization to the receiver-generic-chip-code gen 
erator 121, has the same Synchronization as the transmitter 
message-chip-code generator 102 via Synchronization to the 
transmitter-generic-chip-code generator 101. Accordingly, 
the spread-spectrum communications channel having the 
generic-chip-code Signal provides coherent spread-spectrum 
demodulation of the Spread-spectrum channels with data. 

The message mixer 124 uses the replica of the message 
chip-code signal g(t), for despreading the received spread 
Spectrum-communications signal, from the power splitter 
115, to generate a modulated-data signal, d(t)cos wt. The 
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14 
modulated-data Signal effectively is the demultiplexed-data 
Signal modulated by the carrier Signal. The message 
bandpass filter 126 filters the modulated-data signal at the 
carrier frequency, or equivalently at an intermediate fre 
quency (IF). Down converters, which convert the 
modulated-data Signal to an IF, optionally may be used 
without altering the cooperative functions o teachings of the 
present invention. 
More generally, the plurality of message mixers generate 

replicas of the plurality of message-chip-code signals, g(t), 
g(t), . . . , g(t), respectively. The plurality of message 
mixers mix the received spread-spectrum-communications 
Signal with the replicas of the plurality of message-chip 
code Signals to generate the plurality of modulated-data 
Signals, respectively. The plurality of message-bandpass 
filters filter the plurality of modulated-data Signals, respec 
tively. 
The first detector 139 demodulates the modulated-data 

Signal as a detected Signal. The detected Signal is filtered 
through first lowpass filter 128, sampled by electronic 
Switch 130 and outputted as a first demodulated signal, 
d(t). The first demodulated signal, without errors, are 
identical to the first demultiplexed-data Signal. The lowpass 
filter 128 and electronic Switch 130 operate as an “integrate 
and dump' function, respectively, under the control of the bit 
synchronizer 129. 
The bit synchronizer 129 controls the integrating and 

dumping of lowpass filter 128 and electronic Switch 130. 
The bit synchronizer 129 preferably derives synchronization 
using the replica of the generic-chip-code Signal from the 
receiver-generic-chip-code generator 121 as illustrated in 
FIG. 2. The bit synchronizer 129 also may derive synchro 
nization from an output of the detector 139, as illustrated in 
FIG. 1, when a generic-chip-code Signal is not used. 

In a preferred embodiment, the bit synchronizer 129 
receives the replica of the generic-chip-code signal, go(t), 
from the receiver-generic-chip-code generator 121. The rep 
lica of the generic-chip-code Signal, by way of example, 
may include a chip codeword having 8250 chips. ASSuming 
that there are eleven bits per chip codeword, then there are 
750 chips per bit of data. Since the replica of the generic 
chip-code signal provides information to the bit Synchro 
nizer 129 as to where the chip codeword begins, the bit 
synchronizer 129 thereby knows the timing of the corre 
sponding bits for Synchronization. 
The plurality of demodulated Signals are multiplexed by 

multiplexer 225 to generate the received-message data. The 
received-message data are the wideband message data origi 
nally inputted to the high-capacity spread-spectrum trans 
mitter. 
The bit-synchronization means, embodied as the Synchro 

nous detector 127 synchronized to the recovered-carrier 
Signal, demodulates the modulated-data Signal as received 
data. The received data are integrated and dumped by 
lowpass filter 128 and electronic Switch 130, respectively 
under control of the bit synchronizer 129. The bit synchro 
nizer 129 preferably uses the replica of the generic-chip 
code Signal for Synchronizing the integrate and dump func 
tions. 
The present invention further may include transmitting as 

the Spread-spectrum-communications signal, a plurality of 
Spread-spectrum-processed signals for handling a plurality 
of demultiplexed-data Signals. In this case the invention uses 
a plurality of message means and a plurality of Spreading 
means. The method includes the steps, as shown of FIG. 5, 
of demultiplexing 405 message data as plurality of 
demultiplexed-data Signals, generating 403 a generic-chip 
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code Signal generating 407 a plurality message-chip-code 
Signals and spread-spectrum processing 408 each of the 
demultiplexed-data Signals with each of the message-chip 
code Signals to generate a plurality of spread-spectrum 
processed signals respectively. Each of the demultiplexed 
data Signals and the respective message-chip-code Signal are 
Synchronized to the generic-chip-code Signal. The method 
also includes combining 409 the generic-chip-code Signal 
with the plurality of Spread-spectrum-processed Signals, and 
transmitting 411 the combined generic-chip-code Signal and 
the plurality of spread-spectrum-processed signals on a 
carrier Signal over the communications channel as a spread 
Spectrum-communications signal. 

The present invention also includes a method for Syn 
chronously demodulating a received spread-spectrum 
communications signal. At a receiver, the method includes 
recovering 413 the carrier Signal from the received spread 
Spectrum-communications Signal and despreading 415 the 
received spread-spectrum-communications signal as a plu 
rality of modulated-data Signal. The recovered-carrier Signal 
is used to Synchronize the Step of despreading the received 
Spread-spectrum-communications Signal and to demodulate 
417 and multiplex 419 the plurality of demodulated signals 
as received-message data. 
The receiving method also may have the demodulating 

Step include Synchronously demodulating, using the 
recovered-carrier Signal, the modulated-data Signal as a 
detected Signal, or using an envelope detector, converting 
the modulated-data Signal to the detected Signal. 

It will be apparent to those skilled in the art that various 
modifications can be made to the high-capacity spread 
spectrum system and method of the instant invention with 
out departing from the Scope or Spirit of the invention, and 
it is intended that the present invention cover modifications 
and variations of the high-capacity Spread Spectrum System 
and method provided they come in the Scope of the 
appended claims and their equivalents. 

I claim: 
1. A high-capacity-spread-spectrum transmitterfor han 

dling at least 17 spread-spectrum Signals for use with a 
communications channel, comprising: 

demultiplexer means for demultiplexing message data 
into a plurality of demultiplexed-data Signals, 

generic means for generating a generic-chip-code signal; 
a plurality of message means for generating a plurality of 

message-chip-code Signals, wherein each of the plural 
ity of message-chip-code Signal is orthogonal to the 
other message-chip-code Signals of the plurality of 
message-chip-code signals, and is Synchronized to the 
generic-chip-code Signal; 

a plurality of Spreading means coupled to Said demulti 
plexer means and Said plurality of message means, 
respectively, for spread-spectrum processing the plu 
rality of demultiplexed-data Signals with the plurality 
of message-chip-code signals to generate a plurality of 
Spread-spectrum-processed signals, respectively; 

Summer means for combining the generic-chip-code Sig 
nal with the plurality of spread-spectrum-processed 
Signals, and 

transmitter means for transmitting the combined generic 
chip-code Signal and plurality of Spread-spectrum 
processed signals, on a carrier Signal over Said com 
munications channel as a spread-spectrum 
communications signal. 

2. The high-capacity-Spread-spectrum transmitter as Set 
forth in claim 1, wherein: 
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Said demultiplexer means includes a demultiplexer for 

demultiplexing message data into a plurality of 
demultiplexed-data Signals, 

Said generic means includes a transmitter-generic-chip 
code generator for generating the generic-chip-code 
Signal; 

each of Said plurality of message means includes a 
transmitter-message-chip-code generator Synchronized 
to the generic-chip-code Signal, for generating the 
plurality of message-chip-code Signal; 

each of Said plurality of spreading means includes an 
EXCLUSIVE-OR gate for spread-spectrum processing 
the plurality of demultiplexed-data Signals with the 
plurality of message-chip-code Signals; and 

Said Summer means includes a combiner for combining 
the plurality of generic-chip-code signals and the 
plurality of Spread-spectrum-processed signals. 

3. A high-capacity-spread-spectrum receiver System, for 
handling at least 17 spread-spectrum-processed signals 
and for Simultaneously receiving a plurality of spread 
Spectrum channels of a received spread-spectrum 
communications Signal, comprising: 

a plurality of Spread-spectrum receivers using a plurality 
of orthogonal message-chip-code Signals, respectively, 
each of Said plurality of Spread-spectrum receivers 
including message-Spread-spectrum-processing means 
using one of the plurality of orthogonal-message-chip 
code Signals for despreading the received spread 
Spectrum-communications signal as one of a plurality 
of modulated-data Signals, and demodulation means for 
demodulating one of the modulated-data Signals as one 
of a plurality of demodulated Signals, respectively; and 

multiplexer means for multiplexing the plurality of 
demodulated Signals from Said plurality of spread 
Spectrum receivers as received-message data. 

4. The high-capacity-spread-spectrum receiver System as 
set forth in claim 3 further including: 

generic-spread-spectrum-processing means for generat 
ing a replica of a generic-chip-code Signal for recov 
ering a carrier Signal from a spread-spectrum channel, 
from the received spread-spectrum-communications 
Signal; and 

acquisition means responsive to acquiring and tracking 
the recovered carrier Signal for Synchronizing Said 
generic-spread-spectrum-processing means to the 
recovered carrier Signal. 

5. The high-capacity-spread-spectrum receiver System as 
set forth in claim 4 wherein: 

Said generic-spread-spectrum-processing means includes 
a generic mixer for recovering the carrier Signal from 
the received spread-spectrum-communications signal; 

each of said message-spread-spectrum-processing 
means includes a message mixer for despreading the 
received spread-spectrum-communications signal as 
one of the plurality of modulated-data Signals, 

each of Said demodulation means includes an envelope 
detector for detecting one of the plurality of modulated 
data Signals as one of the plurality of demodulated 
Signals, respectively; and 

Said multiplexer means includes a multiplexer for multi 
plexing each of the plurality of demodulated Signals as 
the received-message data. 

6. The high-capacity-spread-spectrum receiver System as 
set forth in claim 4 wherein 

Said generic-spread-spectrum-processing means includes 
a generic mixer for recovering the carrier Signal from 
the received spread-spectrum-communications signal; 
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each of said message-spread-spectrum-processing 
means includes a message mixer for despreading the 
received spread-spectrum-communications Signal as 
one of the plurality of modulated-data Signals, 

each of said demodulation means includes a Synchro 
nous detector responsive to the recovered-carrier Signal 
for converting one of the plurality of modulated-data 
signals to one of the plurality of detected signals, 
respectively; and 

Said multiplexer means includes a multiplexer for multi 
plexing each of the plurality of demodulated Signals as 
the received-message data. 

7. A high-capacity-spread-spectrum receiver System, for 
handling at least 17 spread-spectrum-processed signals 
and for Simultaneously receiving a plurality of spread 
Spectrum channels of a received spread-spectrum 
communications Signal, comprising: 

a plurality of spread-spectrum receivers, using a plurality 
of orthogonal message-chip-code Signals, respectively, 
each of Said spread-spectrum receivers including 
message-Spread-spectrum-processing means using one 
of the plurality of orthogonal message-chip-code Sig 
nals for despreading the respective Spread-spectrum 
channel of the received Spread-spectrum 
communications signal as a modulated-data Signal; 

demodulation means for demodulating each of the a 
plurality of modulated-data signals as one of the a 
plurality of demodulated Signals, respectively; 

multiplexer means having a plurality of inputs for multi 
plexing a plurality of demodulated Signals, and 

Switching means coupled between an input of Said 
demodulation means and each of Said message-Spread 
Spectrum-processing means and between an output of 
Said demodulation means and the plurality of inputs of 
Said multiplexer means, for Switching Said demodula 
tion means between each of Said message-Spread 
Spectrum-processing means and each input of the plu 
rality of inputs of Said multiplexer means, respectively. 

8. The high-capacity-spread-spectrum receiver System as 
set forth in claim 7 further including: 

generic-spread-spectrum-processing means for generat 
ing a replica of the a generic-chip-code signal for 
recovering a carrier Signal from a spread-spectrum 
channel from of the received spread-spectrum 
communications signal; and 

acquisition means, responsive to acquiring and tracking 
the recovered carrier Signal, for Synchronizing Said 
generic-Spread-spectrum-processing means to the 
recovered carrier Signal. 

9. The spread spectrum receiver as set forth in claim 8 
wherein 

Said generic-Spread-spectrum-processing means includes 
a generic mixer for recovering the carrier Signal from 
the received spread-spectrum-communications signal; 

each of Said message-Spread-spectrum-processing means 
includes a message mixer for despreading the received 
Spread-spectrum-communications Signal as one of the 
plurality of modulated-data Signals, 

each of Said demodulation means includes an envelope 
detector for detecting one of the plurality of modulated 
data Signals as one of the plurality of demodulated 
Signals, respectively; and 

Said multiplexer means includes a multiplexer for multi 
plexing each of the plurality of demodulated Signals as 
the received-message data. 
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10. The spread spectrum receiver as set forth in claim 8 

wherein 
Said generic-spread-spectrum-processing means includes 

a generic mixer for recovering the carrier Signal from 
the received spread-spectrum-communications signal; 

each of Said message-Spread-spectrum-processing means 
includes a message mixer for despreading the received 
Spread-spectrum-communications Signal as one of the 
plurality of modulated-data Signals, 

each of Said demodulation means includes a Synchronous 
detector responsive to the recovered-carrier Signal for 
converting one of the plurality of modulated-data Sig 
nals to one of the plurality of detected Signals, respec 
tively; 

Said multiplexer means includes a multiplexer for multi 
plexing each of the plurality of demodulated Signals as 
the received-message data. 

11. A high-capacity-Spread-spectrum transmitter, for han 
dling at least 17 spread-spectrum-processed signals, for use 
with a communications channel, comprising: 

a demultiplexer for demultiplexing message data into a 
plurality of demultiplexed-data Signals, 

a plurality of transmitter message-chip-code generators 
for generating a plurality of orthogonal message-chip 
code Signals; 

a plurality of EXCLUSIVE-OR gates coupled to said 
demultiplexer and to Said plurality of transmitter 
message-chip-code generators, respectively, wherein 
each of Said plurality of EXCLUSIVE-OR gates 
Spread-spectrum processes one of the plurality of 
demultiplexed-data Signals with a respective Orthogo 
nal message-chip-code signal to generate a respective 
one of a plurality of Spread-spectrum-processed 
signals, respectively; 

a combiner, coupled to said plurality of EXCLUSIVE-OR 
gates, for combining the plurality of Spread-spectrum 
processed signals, and 

a transmitter coupled to Said combiner for transmitting the 
combined plurality of Spread-spectrum-processed 
Signals, on a carrier Signal, over Said communications 
channel as a spread-spectrum-communications Signal. 

12. The high-capacity-spread-spectrum transmitter as Set 
forth in claim 911 further including: 

a transmitter-generic-chip-code generator for generating a 
generic-chip-code Signal; 

wherein Said plurality of transmitter-message-chip-code 
generators is coupled to Said transmitter-generic-chip 
code generator, with each of the plurality of Orthogonal 
message-chip-code Signals Synchronized to the 
generic-chip-code Signal; 

wherein Said combiner, coupled to Said transmitter 
generic-chip-code generator, for combining the 
generic-chip-code Signal and the plurality of spread 
Spectrum-processed Signals as a combined generic 
chip-code Signal; and 

wherein the transmitter transmits the combined generic 
chip-code signal on a carrier signal over said spread 
spectrum-communications channel as the a spread 
Spectrum-communications signal. 

13. A high-capacity-spread-spectrum receiver, for han 
dling at least 17 spread-spectrum-processed signals and 
for Simultaneously receiving a plurality of spread-spectrum 
channels of a received spread-spectrum-communications 
Signal comprising: 

a receiver-generic-chip-code generator for generating a 
replica of the a generic-chip-code signal; 
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a plurality of spread-spectrum receivers, each of Said 
plurality of Spread-spectrum receivers including a 
receiver-message-chip-code generator for generating a 
message-chip-code Signal, and a message mixer 
coupled to Said receiver-message-chip-code generator 
and responsive to the message-chip-code Signal for 
despreading the received spread-spectrum 
communications signal as one of a plurality of 
modulated-data Signals, 

demodulation means for demodulating the plurality of 
modulated-data Signals as a plurality of demodulated 
Signals, and 

a multiplexer for multiplexing the plurality of demodu 
lated signals from Said plurality of spread-spectrum 
receivers as received-message data. 

14. The high-capacity-Spread-spectrum receiver as Set 
forth in claim 13, further including: 

a generic mixer coupled to Said receiver-generic-chip 
code generator and responsive to the replica of the 
generic-chip-code signal for recovering a carrier Signal 
from a spread-spectrum channel, from of the received 
Spread-spectrum-communications Signal; and 

an acquisition circuit coupled to Said generic mixer and 
responsive to acquiring and tracking the recovered 
carrier Signal, for Synchronizing Said receiver-generic 
chip-code generator to the recovered carrier Signal. 

15. The spread spectrum receiver as set forth in claim 14 
wherein 

each of Said demodulation means includes an envelope 
detector for detecting the plurality of modulated-data 
Signals as the plurality demodulated Signals, respec 
tively. 

16. The spread spectrum receiver as set forth in claim 14 
wherein each of Said demodulation means includes a Syn 
chronous detector responsive to the recovered-carrier Signal 
for converting the plurality of modulated-data Signals to the 
plurality of detected signals, respectively. 

17. A high-capacity-Spread-spectrum receiver, for han 
dling at least 17 spread-spectrum-processed signals and 
for simultaneously listening to receiving a plurality of 
Spread-spectrum channels of a received spread-spectrum 
communications signal comprising: 

a plurality of spread-spectrum receivers, each of Said 
plurality of Spread-spectrum receivers including a 
receiver-message-chip-code generator for generating a 
message-chip-code Signal, and a message mixer 
coupled to Said receiver-message-chip-code generator 
and responsive to the message-chip-code Signal for 
despreading the received spread-spectrum 
communications signals as a modulated-data Signal; 

demodulation means for demodulating the a plurality of 
modulated-data Signals as a plurality of demodulated 
Signals, respectively; 

a multiplexer having a plurality of inputs for multiplexing 
the plurality of the demodulated signals; and 

a Switching circuit coupled between an input of Said 
demodulation means and each of Said message mixers 
and between an output of Said demodulation means and 
the plurality of inputs of Said multiplexer, for Switching 
Said demodulation means between each of Said mes 
Sage mixers and each of Said plurality of inputs of Said 
multiplexers, respectively. 

18. The spread spectrum communications System as set 
forth in claim 17 wherein 

Said demodulation means includes an envelope detector 
for detecting the plurality of modulated-data Signals as 
the plurality of demodulated signals, respectively. 
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19. The spread spectrum communications System as set 

forth in claim 17 wherein 
Said demodulation means includes a Synchronous detector 

responsive to the recovered-carrier Signal for convert 
ing the plurality of modulated-data Signals to the plu 
rality of detected signals, respectively. 

20. The high-capacity-spread-spectrum receiver as Set 
forth in claim 17 further including: 

a receiver-generic-chip-code generator for generating a 
replica of the a generic-chip-code signal; 

a generic mixer coupled to Said generic-chip-code gen 
erator and responsive to the generic-chip-code Signal 
for recovering a carrier signal for from a respective 
spread-spectrum channel from of the received spread 
Spectrum-communications signal; and 

an acquisition circuit responsive to acquiring and tracking 
the recovered carrier Signal for Synchronizing Said 
receiver-generic-chip-code generator means to the 
recovered carrier Signal. 

21. The high-capacity-spread-spectrum communications 
system receiver as set forth in claim 20 wherein 

Said demodulation means includes an envelope detector 
for detecting the plurality of modulated-data Signals as 
the plurality of demodulated Signals, respectively. 

22. The high-capacity-spread-spectrum communications 
system receiver as set forth in claim 20 wherein 

Said demodulation means includes a Synchronous detector 
responsive to the recovered-carrier Signal for convert 
ing the plurality of modulated-data signals to the a 
plurality of detected Signals, respectively. 

23. A method for transmitting spread spectrum confer 
ence calls, and for handing at least 17 spread-spectrum 
processed signals, communications Signals Over a commu 
nications channel, comprising the Steps of 

de multiplexing message data as a plurality of 
demultiplexed-data Signals, 

generating a plurality of message-chip-code signals, 
Spread-spectrum processing the plurality of 

demultiplexed-data Signals with the plurality of 
message-chip-code Signals, respectively, to generate a 
plurality of Spread-spectrum-processed Signals, 
wherein the plurality of demultiplexed-data Signals and 
the plurality of message-chip-code Signals are Synchro 
nized to the a generic-chip-code signal; 

combining the plurality of Spread-spectrum-processed 
Signals, and 

transmitting the combined plurality of Spread-spectrum 
processed signals on a carrier Signal over Said commu 
nications channel as a Spread-spectrum 
communications signal. 

24. A method for simultaneously listening to receiving a 
plurality of Spread-spectrum channels of a spread-spectrum 
communications signal, and for handling at least 17 spread 
spectrum-processed signals, comprising the steps of: 

generating, for each a spread-spectrum channel, a rep 
lica of the a message-chip-code signal Synchronized 
to the a replica of the a generic-chip-code signal; 

despreading, for each spread-spectrum channel, using 
the replica of the message-chip-code Signal, the spread 
Spectrum channel of the Spread-spectrum 
communications signal as a modulated-data Signal; 

demodulating, for each spread-spectrum channel, the 
modulated-data Signal as a demodulated Signal; and 

multiplexing the a plurality of demodulated signals 
from Said plurality of spread-spectrum receivers as 
received-message data. 
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25. The method as set forth in claim 24 wherein the 
demodulating Step includes Synchronously demodulating, 
using the a recovered-carrier signal, the modulated-data 
Signal as a detected signal. 

26. The spread spectrum communications System 5 
method as set forth in claim 24 wherein the demodulating 
Step includes demodulating, using an envelope detector, the 
modulated-data Signals as a detected Signal. 

27. A spread-spectrum receiver for handling a plurality of 
Spread-spectrum-processed Signals and for Simultaneously 1 
receiving a plurality of Spread-spectrum channels of a 
received spread-spectrum-communications Signal, with the 
received spread-spectrum Signal having a generic-chip-code 
Signal in One of the plurality of Spread-spectrum channels, 
comprising: 15 

a receiver-generic-chip-code generator for generating a 
replica of the generic-chip-code Signal, 

a generic mixer, coupled to Said receiver-generic-chip 
code generator and responsive to the replica of the 
generic-chip-code Signal, for recovering a carrier Sig 
nal from One of the received plurality of spread 
Spectrum channels of the received spread-spectrum 
communications Signal; 

a plurality of receiver-message-chip-code generators, 
each of Said plurality of receiver-message-chip-code 
generators coupled to Said receiver-generic-chip-code 
generator, Synchronized to the replica of the generic 
chip-code Signal, for generating a respective message 
chip-code Signal; 

25 

3O 
a plurality of meSSage mixers, each of Said plurality of 

message mixers coupled to a respective receiver 
message-chip-code generator and responsive to a 
respective message-chip-code Signal, for despreading 
the received spread-spectrum-communications Signal 35 
as One of a plurality of modulated-data Signals, 

demodulation means, coupled to Said plurality of message 
mixers, for demodulating the plurality of modulated 
data Signals as a plurality of demodulated Signals, and 

a multiplexer for multiplexing the plurality of demodu- 40 
lated Signals as received-message data. 

28. The spread-spectrum receiver as set forth in claim 27, 
further including: 

an acquisition circuit coupled to Said generic mixer and 
responsive to recovering the carrier Signal, for Syn 
chronizing Said receiver-generic-chip-code generator 
to the recovered carrier Signal. 

29. A spread Spectrum communications System for han 
dling a plurality of Spread-spectrum-processed Signals and 
for Simultaneously receiving a plurality of spread-spectrum 
channels of a received spread-spectrum-communications 
Signal, comprising: 

45 

50 

a plurality of Spread-spectrum receivers, each of Said 
plurality of Spread-spectrum receivers including 
a receiver-message-chip-code generator for generating 

a meSSage-chip-code Signal, and 
a message mixer, coupled to Said receiver-message 

chip-code generator, responsive to the message 
chip-code Signal, despreading the received spread 
Spectrum-communications Signal as a modulated 
data Signal, 

55 

60 

demodulation means, having an input and an Output, for 
demodulating a plurality of modulated-data Signals as 
a plurality of demodulated Signals, respectively, 65 

a multiplexei, having a plurality of inputs, for multiplex 
ing the plurality of demodulated Signals, and 

22 
a Switching circuit, coupled between the input of Said 

demodulation means and each message mixer of Said 
plurality of spread-spectrum receivers, and between the 
Output of Said demodulation means and each mixer of 
Said plurality of spread-spectrum receivers, for Switch 
ing Said demodulation means between each message 
mixer of Said plurality of Spread-spectrum receivers 
and each of Said plurality of inputs of Said multiplexer, 
respectively. 

30. The Spread Spectrum communications System as Set 
O forth in claim 29 further including: 

a receiver-generic-chip-code generator for generating a 
replica of a generic-chip-code Signal, 

a generic mixer, coupled to Said generic-chip-code gen 
erator and responsive to the generic-chip-code Signal, 
for recovering a carrier Signal for a respective spread 
Spectrum channel from the received spread-spectrum 
communications Signal, and 

an acquisition circuit, responsive to acquiring and track 
ing the recovered carrier Signal, for Synchronizing Said 
receiver-generic-chip-code generator to the recovered 
carrier Signal. 

31. A spread-spectrum communications System for use 
Over a communications channel comprising: 

a spread-spectrum transmitter including, 
demultiplexer means for demultiplexing message data 

as a plurality of demultiplexed-data Signals, 
generic means for generating a generic-chip-code Sig 

nal 
a plurality of message means, coupled to Said generic 

means, for generating, Synchronized to the generic 
chip-code Signal, a plurality of Orthogonal message 
chip-code Signals, 

a plurality of Spreading means, Synchronized to the 
generic chip-code-code Signal, each of Said plurality 
Of spreading means for Spread-spectrum processing 
a respective One of the plurality of demultiplexed 
data Signals and a respective One of the plurality of 
Orthogonal message-chip-code Signals, to generate a 
Spread-spectrum-processed Signal 

Summer means for combining a plurality of Spread 
Spectrum-processed Signals and the generic-chip 
code Signal as a combined plurality of Spread 
Spectrum-processed Signals, and 

transmitter means for transmitting the combined plu 
rality of Spread-spectrum-processed Signals On a 
carrier Signal Over Said communications channel as 
a spread-spectrum-communications Signal; 

a spread-spectrum receiver including, 
generic-spread-spectrum-processing means for gener 

ating a replica of the generic-chip-code Signal and 
for recovering the carrier Signal from a spread 
Spectrum channel of the Spread-spectrum 
communications Signal; 

acquisition and tracking means, coupled to Said 
generic-spread-spectrum-processing means, for 
acquiring and tracking the recovered carrier Signal, 
and for Synchronizing Said generic-Spread 
Spectrum-processing means to the recovered carrier 
Signal, 

a plurality of Spread-spectrum receivers, each of Said 
plurality of Spread-spectrum receivers having 
message-Spread-spectrum-processing means for 

despreading, Synchronized with the replica of the 
generic-chip-code Signal, the received spread 
Spectrum-communications Signal as a plurality of 
modulated-data Signals, 
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detection means, coupled to Said meSSage-Spread 
Spectrum-processing means, for detecting the plu 
rality of modulated-data Signals as a plurality of 
detected Signals, and 

bit-synchronization means, coupled to Said generic 
Spread-spectrum-processing means, for Synchro 
nously integrating and dumping, Synchronized with 
the replica of the generic-chip-code Signal, the plu 
rality of detected Signals as a plurality of demodu 
lated Signals, and 

multiplexer means, coupled to Said plurality of Spread 
spectrum receivers, for multiplexing the plurality of 
demodulated Signals as received-meSSage data. 

32. A spread-spectrum receiver for Simultaneously receiv 
ing a plurality of Spread-spectrum channels of a spread 
Spectrum communications Signal, with the received plurality 
of Spread-spectrum channels having a generic-chip-code 
Signal in One of the plurality of Spread-spectrum channels, 
comprising: 

generic-spread-spectrum-processing means for generat 
ing a replica of the generic-chip-code Signal and for 
recovering a carrier Signal from a spread-spectrum 
channel of the Spread-spectrum-communications Sig 
nal, 

acquisition and tracking means, coupled to Said generic 
Spread-spectrum-processing means, for acquiring and 
tracking the recovered carrier Signal, and for Synchro 
nizing Said generic-spread-spectrum-processing means 
to the recovered carrier Signal; 

a plurality of message-Spread-spectrum processing 
means, coupled to Said generic-spread-spectrum 
processing means, for despreading, Synchronized with 
the replica of the generic-chip-code Signal, the received 
Spread-spectrum-communications Signal as a plurality 
of modulated-data Signals, 

a plurality of detection means, coupled to Said plurality of 
message-Spread-spectrum-processing means, for 
detecting the plurality of modulated-data Signals as a 
plurality of detected Signals, 

bit-Synchronization means, coupled to Said generic 
Spread-spectrum-processing means, for Synchronously 
integrating and dumping, Synchronized with the replica 
of the generic-chip-code Signal, the plurality of 
detected Signals as a plurality of demodulated Signals, 
and 

multiplexer means, coupled to Said plurality of detection 
means, for multiplexing the plurality of demodulated 
Signals as received-meSSage data. 

33. The high-capacity-spread-spectrum receiver as Set 
forth in claim 32 wherein said bit Synchronization means 
includes: 

a bit Synchronizer, coupled to Said generic-spread 
Spectrum processing means, 

a low-pass filter, coupled to Said bit Synchronizer, and 
an electronic Switch, coupled to Said bit synchronizer and 

to Said low paSS filter. 
34. A spread-spectrum receiver for Simultaneously receiv 

ing a plurality of Spread-spectrum channels of a spread 
Spectrum communications Signal, with the received plurality 
of Spread-spectrum channels having a generic-chip-code 
Signal embedded in One of the plurality of spread-spectrum 
channels, comprising: 

generic-spread-spectrum-processing means for generat 
ing a replica of the generic-chip-code Signal and for 
recovering a carrier Signal from a spread-spectrum 
channel of the Spread-spectrum-communications Sig 
nal, 
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acquisition and tracking means, coupled to Said generic 

Spread-spectrum-processing means, for acquiring and 
tracking the recovered carrier Signal, and for Synchro 
nizing Said generic-spread-spectrum-processing means 
to the recovered carrier Signal; 

a plurality of message-Spread-spectrum processing 
means, coupled to Said generic-Spread-spectrum pro 
cessing means, Synchronized with the replica of the 
generic-chip-code Signal, for despreading the received 
Spread-spectrum-communications Signal as a plurality 
of modulated-data Signals, 

demodulation means, coupled to Said plurality of 
message-Spread-spectrum processing means, for 
demodulating the plurality of modulated-data Signals 
as a plurality of demodulated Signals, respectively, 

multiplexer means, coupled to Said demodulation means 
and having a plurality of inputs, for multiplexing the 
plurality of demodulated Signals as received-message 
data, and 

Switching means, coupled between an input of Said 
demodulation means and a respective Output of each of 
Said plurality of message-Spread-spectrum processing 
means, and coupled between an Output of Said demodu 
lation means and the plurality of inputs of Said multi 
plexer means, for Switching Said demodulation means 
between the respective Output of each of Said plurality 
of message-spread-spectrum processing means and 
each of the plurality of inputs of Said multiplexer 
File:S. 

35. A method of transmitting a plurality of spread 
Spectrum-processed Signals as a spread-spectrum commu 
nications signal over a communications channel, compris 
ing the Steps of 

demultiplexing message data as a plurality of 
demultiplexed-data Signals, 

generating a generic-chip-code Signal 
generating a plurality of message-chip-code Signals, 
Spread-spectrum processing, Synchronized to the generic 

chip-code Signal, each of the plurality of 
demultiplexed-data Signals with a respective One of the 
plurality of meSSage-chip-code Signals, to generate a 
plurality of Spread-spectrum-processed Signals, 

combining the generic-chip-code Signal and the plurality 
of spread-spectrum-processed Signals, and 

transmitting the combined generic-chip-code Signal and 
the plurality of Spread-spectrum-processed Signals, On 
a carrier Signal Over the communications channel, as 
the Spread-spectrum communications Signal. 

36. A method of receiving a spread-spectrum communi 
cations Signal On a carrier Signal Over a communications 
channel, Said spread-spectrum communications Signal 
including a plurality Ofspread-spectrum-processed Signals, 
each of Said plurality of spread-spectrum-processed Signals 
Spread-spectrum-processed with a generic-chip-code Signal 
and a respective One of a plurality of message-chip-code 
Signals, comprising the Steps of 

recovering the carrier Signal from the received spread 
Spectrum communications Signal 

generating a replica of the generic-chip-code Signal 
generating a replica of the plurality of message-chip-code 

Signals, 
despreading, Synchronized with the replica of the generic 

chip-code Signal and using the replica of the plurality 
of message-chip-code Signals, the plurality of Spread 
Spectrum-processed Signals, respectively, as a plurality 
of demodulated-data Signals, and 
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multiplexing the plurality of demodulated-data Signals as 
received-meSSage data. 

37. A method for receiving a plurality of spread-spectrum 
communications Signals spread-spectrum processed with a 
generic-chip-code Signal and a plurality of message-chip 
code Signals, respectively, at a Spread-spectrum transmitter, 
Over a spread-spectrum communications channel, compris 
ing the Steps of 

generating a replica of the generic-chip-code Signal 
generating a replica of the plurality of message-chip-code 

Signals, 
despreading, using a plurality of message-Spread 

Spectrum processing means, Synchronized to the replica 
of the generic-chip-code Signal and using the replica of 
the plurality of message-chip-code Signals, the plural 
ity of Spread-spectrum communications Signals as a 
plurality of modulated-data Signals, respectively, 

demodulating, using a demodulator, a first One of the 
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plurality of modulated-data Signals, from a first One of 20 
the plurality of message-Spread-spectrum processing 
means, as a first demodulated-data Signal; 

inputting, to a first input of a multiplexei, the first 
demodulated-data Signal; 

Switching an input of the demodulator to a Second One of 25 
the plurality of message-Spread-spectrum processing 
means, 

demodulating, using the demodulator, a Second One of the 
plurality of modulated-data Signals, from the Second 
One of the plurality of message-Spread-spectrum pro 
ceSSing means, as a Second demodulated-data Signal; 

inputting, to a Second input of the multiplexer, the Second 
demodulated-data Signal; 

Switching the input of the demodulator to an Nth One of 35 
the plurality of message-Spread-spectrum processing 
means, 

demodulating, using the demodulator, an Nth One of the 
plurality of modulated-data Signals, from the Nth One of 
the plurality of message-Spread-spectrum processing 
means, as an Nth demodulated-data Signal, 

inputting, to an Nth input of the multiplexer, the Nth 
demodulated-data Signal, and 
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multiplexing the first demodulated-data Signal, the Second 

demodulated data Signal, and the Nth demodulated 
data Signal as received data. 

38. A transmitter for transmitting spread spectrum com 
munications Signals Over a communications channel, COm 
prising: 

a demultiplexer for demultiplexing message data as a 
plurality of multiplexed-data Signals, 

a generator for generating a plurality of message-chip 
code Signals, 

a proceSSOr for Spread-spectrum processing the plurality 
of demultiplexed-data Signals with the plurality of 
message-chip-code Signals, respectively, to generate a 
plurality of Spread-spectrum-processed Signals, 
wherein the plurality of demultiplexed-data Signals and 
the plurality of message-chip-code Signals are Synchro 
nized to a generic-chip-code Signal 

a combiner for combining the plurality of spread 
Spectrum-processed Signals, and 

means for transmitting the combined plurality of spread 
Spectrum-processed Signals in a carrier Signal Over 
Said communications channel as a Spread-spectrum 
communications Signal. 

39. A receiver for receiving a plurality of spread-spectrum 
channels of a spread-spectrum communications Signal, com 
prising: 

a generator for generating a replica of a message-chip 
code Signal for a Spread-spectrum channel, the replica 
of a message-chip-code Signal being Synchronized to a 
replica of a generic-chip-code Signal, 

a despreader for despreading the Spread-spectrum chan 
nel of the Spread-spectrum-communications Signal as a 
modulated-data Signal using the replica of the 
message-chip-code Signal 

a demodulator for demodulating the modulated-data Sig 
nal as a demodulated Signal, and 

a multiplexer for multiplexing a plurality of demodulated 
Signals as received-meSSage data. 
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