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METHOQ .AND APPARATUS FOR ACCOMMODATING A 
VARIABLE NUMBER OF COMMUNICATION CHANNELS IN A 

SPREAD SPECTRUM COMMUNICATION SYSTEM 

Field of the Invention 

The present invention relates to communication systems which 

employ spread-spedrum signals and, more particularly, to a method 

1 O and apparatus for providing high data rate traffic channels in a spread 

spedrum communication system. 

Background of the Invention 

15 Communication systems take many forms. In general, the 

purpose of a ,co(11munication system is to transmit information-bearing 

signals from a source, located at one point, to a user destination, located 

at another point some distance away. A communication system 

generally consists of three basic components: transmitter, channel, and 

20 receiver. The transmitter has the function of processing the message 

signal into a form suitable for transmission over the channel. This 

processing of the message signal is referred to as modulation. The 

function of the channel is to provide a' physical connection between the 

transmitter output and the receiver input · The fundion of the receiver is 

25 to process the received signal so as to produce an estimate of the 
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original message signal. This processing of the received signal is 
referred to as demodulation. 

Two types of two-way communication channels exist, namely. 
point-to-point channels and point-to-multipoint channels. Examples of 

5 point-to-point channels include wirelines (e.g., local telephone 
transmission), microwave links, and optical fibers. In contrast, point-to­
multipoint channels provide a capability where many receiving stations 
may be reached simultaneously from a single transmitter (e.g •• cellular 
radio telephone communication systems). These point-to-multipoint 

1 O systems are also termed Multiple Access Systems (MAS). 
Analog and digital transmissio:n methods are used to transmit a 

message signal over a communication channel. The use of digital 
methods offers several operational· ad\tantages over analog methods, 
including but not limited to: increased immunity to channel noise and 

15 interference, flexible operation of the system, common format for the 
transmission o.f different kinds of mes$age signals, improved security of 
communication through the use of ehcryption, and increased capacity. 

These advantages are attained at the cost of increased system 
complexity. However, throu.gh the use of very large-scale integration 

20 (VLSI) technology, a cost-effective way of building the hardware has 
been developed. 

To transmit a message signal (either analog or digital) over a 
bandpass communication channel, the message signal must be 
manipulated into a form suitable for efficient transmission over the 

25 channel. Modification of the message signal is achieved by means of a 
process termed modulation. This process involves varying some 
parameter of a carrier wave in accol'dan.ce with the message signal in 
such a way that .the sp:ectrum of the modulated wave matches the 
assigned c~annel bandwidth. Corre~pondingly, the receiver is required 

30 to re-create.the original message signal.from a degraded version of the 
transmitted signal after propagation through the channel. The re­
creation is accomplished by using a process known as demodulation, 
which is the inverse of the modulation· process used in the transmitter. 

In addition to providing efficie'nt transmission, there are other 
35 reasons for performing modulation. 'In particular, the use of modulation 

permits mulijplexing, that is, the simtJltaneous transmission of signals 
from several message sources over·acommon channel. Also, 
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·modulation may·be used to convert the message. signal into a form less 
susceptible .to no,ise and interference. 

For multiplexed communicatiorj: systems, the system typically 
consists of many:·remote units (i.e., su.bscriber units) which require active 

5 service over a cdmmunication chann~l .'for short or discrete intervals of 
time rather.than-~ntinuous service oO:a communication channel at all 
times. Ther$for~. communication sy~tems have been designed to 
incorporate th.~ characteristic of comrriunicating with ·many remote units 
for brief intervals of time on the same «x>mmunication channel. These 

10 systems are t~rmed multiple access c(>~munication systems. 
One ·type ~f multiple access oommunication system is a spread 

spectrum system. In a spread spectrum system, a modulation technique 
is utilized in which a transmitted sign~Us spread over a wide frequency 

. band withih the communication channel. The frequency band is much 
1 s wider than tHe minimum bandwidth required to transmit the information 

. being sent. A: ~oice signal, for exampl~. can be sent with amplitude 
modulation (AMf in a bandwidth only twice that of the information itself. 
Other forms. ot_modulation, such as :tow deviation frequency modulation 
(FM) or singl~ ~ideband AM, also permit information to be transmitted in 

20 a bandwidth -~roparable to the bandwidth of the information itself. 
· However, in· a spread spectrum system_, the modulation of a signal to be 
transmitted ()ft~li:includes taking a baseband signal (e.g., a voice 
channel) wit.ti 1:1:t)andwidth of only a :f~W kilohertz, and distributing the 
· signal to be t~n,~mitted over a frequency band that may be many 

25 megahertz wiQe. ·.This is accomplis~ec.f by modulating the signal to be 
transmitted·Wltt1;1fle information to·be·'~ent and with a wideband 
encoding sign~1~·:. · 

Three gef1eral. types of .spread-_spectrum communication 
techniques exist;Jncluding: .· .. 

30 The mod~lation of a carrier by:~ digital code sequence whose bit 
rate i$· t1igher than the informati~n signal bandwidth. Such 
systems a.re· referred to as "dfr~~-sequence" modulated systems. 

Carrier frequency shifting iri di~r~te increments in a pattern 
35 dicta.~ectby a cocie sequence.· Ttaese systems are ca11ed 

"frequ~rlcy.hoppers.· The transfuitter jumps from frequency to 
freqLl~h~ within some predetehnined set; the order of frequency 
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usage is determined by a code sequence. Similarly "time 
hopping~ ari:d "time-frequency hopping" h~ve times of 

transmi~ion which: are regu:late(i:by a code sequence. 

5 Pulse-FM, or "chirp" modu,ationJn which a carrier is swept over a 

wide band during a given pulsEtinterval. 
·. ;::: 

Information (i.e·., the message signal) can be embedded in the 

spectrum signal ·t>y severa1 methods. one method is to add the 

1 O information to the $preading ·code befqre it is used for spreading 

modulation. This technique ean be µsed in direct sequence and 

frequency ho·ppil1g systems.· It will.be l)oted that the information being 

sent must bein·a digital form prior to adding it to the spreading code 

because the comblnation of the spre~ding code typically a binary code 

15 involves modulo.;;2 ·addition. · Alternatiy~ly, the information or message 

signal may be LISed to modulate a cau).er before spreading it. 

Thus, a$pread spectrum system must have two properties: (1) the 

transmitted bandwidth should be much greater than the bandwidth or 

rate of the informaJion being :sent and.:(2). some function other than the 

20 information being sent is employed tq determine the resulting 

modulated channel bandwidth. 

The ess~nce of the spread speqtrum communication involves the 

art of expanding the bandwidth of a sigl'lal, transmitting the expanded 

signal and rec0venng the desired sign~I by remapping the received 

25 spread spectrum into the original info(lllation bandwidth. Furthermore, 
in the proces$ of: .riarrying out this Serie~. Of bandwidth trades, the 

purpose of spread:spectrum ·techniq~e~ is to allow the system to deliver 

.error-free information in a ·noisy signal1:environment. 

Spread $pecirum communicatioh systems can be multiple access 

30 communicatiqh $y$tems. Olie type Of tnultiple access spread spectrum 

system is a cod~ cjivision multiple a~~$$ (CDMA) system. In a CDMA 

system, commlJ..n.ic:ation between two·®mmunication units is 

accomplished by: $preading each tlll.ns:riiitted signal over the frequency 

band of the. cofu~unication ~hannel .. with. a unique user spreading code. 

35 As a result, t~11s:rf1itted signals are il"I th~ same frequency band of the 

communication: chEmnel and are sepa~ted only by unique user 

spreading c~des~ O'f>articular transrni~~d signals are retrieved from the 
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communication channel by despreading a signal representative of the 
sum of signals in the communication channel with a user spreading 
code related to the particular transmitte9 signal which is to be retrieved 
from the communication channel. A CDMA system may use direct 

5 sequence or frequency hopping spreading techniques. 
Many digital cellular telecommunication systems have the ability 

to provide reduced data rate channels. These systems have traffic 
channels designed to operate a particular data rate and also have 
reduced data rate traffic channels which provide more data channels 

1 O than the designed data channels. However, in spread spectrum 
communication systems there is a need to address this problem of 
providing increased data channels. 

15 
Summary of the Invention 

A method and apparatus is provided for transmitting spread 
spectrum signals. The transmitter receives data symbols. 
Subsequently, the transmitter splits each particular set of two received 
data symbols into a first and second array of data symbols according to 

20 either of two algorithms. The first algorithm includes providing both data 
symbols of the particular set to the first and second array of data 
symbols and the second algorithm includes providing one of the data 
symbols of the particular set to the first array of data symbols and the 
other of .the data symbols of the particular set to the second array of data 

25 symbols. Subsequently, the transmitter determines particular channels 
to transmit the first and second array of data symbols by spreading the 
first and second array of data symbols with a predetermined length 
Walsh code. The transmitter accommodates a variable number of data 
channels by selecting a particular algorithm from a group consisting 

30 essentially of a first algorithm and a second algorithm and setting the 
predetermined length Walsh code in response to the particular 
algorithm selected. 

35 
Brief Description of the Drawings 

FIG. 1 is a diagram showing a prior art spread spectrum 
transmitter. 
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FIG. 2 is a diagram showing an altemative prior art spread 

spectrum transmitter equivalent to the spread spectrum transmitter 

shown in FIG. 1. 

FIG. 3 is a diagram showing a preferred embodiment spread 

5 spectrum transmitter. 

Detailed Description 

Referring now to FIG. 1; a prior art spread spectrum transmitter, as 

1 O substantially described in "On the Syst~m Design Aspects of Code 

Division Multiple Access (CDMA) Appl!~d to Digital Cellular and 

Personal Communication Networks", l\llen Salmasi and Klein S. 

Gilhousen, presented at the 41 st IEEE yehjcular Technology 

Conference on May 19-22, 1991 in St. Louis, MO, page~ 57-62, ~s 
15 shown. In the prior art spread spectrum transmitter, traffic channel data 

bits 100 are input to an encoder 102 at:a particular bit rate (e.g., 9.6 
kbit/s). The traffic channel data bits can include either voice converted 

to data by a vocoder, pure data, or a Combination of the two types of 

data. Encoder 102 convolutionally encodes the input data bits 100 into 

20 data symbols at a fixed encoding rate: _ For example, encoder 102 
encodes received data bits 100 at a fixed encoding rate of one data bit 

to two data symbols such that the encc)der 102 outputs data symbols 

104 at a 19.2 ksym/s rate. The encod_er 102 accommodates the input of 

data bits 100 at variable rates by en~cling repetition. That is, when the 

25 data bit rate is slower than the partioolar bit rate at which the encoder 

102 is designed to operate, then the encoder 102 repeats the input data 

bits 100 such that the input data bits. 190 are provided the encoding 

elements within the encoder 102: at the; equivalent of the input data bit 

rate at which the encoding elements.are designed-to operate. Thus, the 

30 encoder 102 outputs data symbols 1 o4 at the same fixed rate regardless 

of the rate at which data bits 100 are Input to the encoder 102. 
The data symbols 104 are the11.input into an interleaver 106. 

Interleaver 106 interleaves the Input-data symbols 104. The interleaved 

data symbols 108 are output by the int~rleaver 106 at the same data 

35 symbol rate that they were input (e.g~. '19.2 ksym/s) to one input of an 

exclusive-OR combiner 112. 
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A long pseudo-noise (PN) gener,ator 11 O is operatively coupled 
· •to the other input of the exclusive-OR :<#>mbiner 112 to enhance the 
· security of the communication in thEfctJn1munication channel by 
'scrambling the data symbols 108. tf'\~; long PN generator 11 o uses a 

5 : :1ong PN sequence to generate a. useri~P.ecific sequence of symbols or 
unique user spreading code at a fixed· ~e equal to the data symbol rate 
: ()f the data symbols 108 which are h1pt.1t to the other input of the 
e~clusive-OR gate 112 (e.g.,_ 19.2 ksy@s). The scrambled data symbols 
114 are output from the exclusive-of\:l-c,mbiner 112 at a fixed rate equal 

1 o to the rate that the data symbols 1oa:S:re input to the exclusive-OR 
combiner 112 (e.g., 19.2 ksyrri/$) to oriE) input of an exclusive-OR 
combiner 118. 

A code division channel selecti~!l generator 116 provides a 
·particular predetermined length Walsft. q9de to the other input of the 

15 •exclusive-OR combiner 118. The ootiedivision channel selection 
generator 116 can provide one of 64·.Q(:thogonal codes corresponding to 
64 Walsh codes from a 64 by 64 Had~ri.l:ard matrix wherein a Walsh 
·COde is a single-row or column of the ~atrix. The exclusive-OR 
combiner 118 uses the particular Wais~ .code input by the code division 

20. ·9hannel generator 116 to spread the foput scrambled data symbols 114 
into Walsh code spread data symbols .t20. The Walsh code spread 
data symbols 120 are output from the '¢xclusive-OR combiner 118 at a 
·fixed chip rate (e.g., 1.2288 Mchp/s). 

The Walsh code spread data '~rT'\Qols 120 are provided to an 
25 input of two exclusive-OR combiners .122 and 128, respectively. A pair 

·of short PN sequences (i.e .• short wh~rfeompared to the long PN 

sequence used by the -long PN generfucir 110) are generated by I-
·. ·-channel PN generator.:1'.24.and Q':'ch~riel PN generator 130. ·These PN 

generators 124 and 130 may generat~ ttje same or different short PN 

30 sequences. The exclusive-OR combi6e~ 122 and 128 further spread 
the input Walsh code spread data 120 With the short PN sequences 
generated by the PN I-channel genefatbr-124 and PN a-channel 
generator 130, respectively. The:resJltirtg I-channel code spread 
sequence 126 and Q-channe:1 code $pte~d: sequence 132 are used to 

35 bi".phase modulate a quadrature pair:of ~inusoids by driving the power 
level controls of the pair of sinusoi,ds .. /.;nie sinusoids' output signals are 
summed, bandpass filtered, translateg to an RF frequency, amplified, 
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filtered and radiated by an antenna to complete transmission of the 
. traffic channel data bits 100 in a communication channel. 

Referring now to FIG. 2, the spread spectrum transmitter shown in 
FIG. 2 is an altemative priorart spread spectrum transmitter substantially 

5 equivalent to the spread spectrum transmitter shown in FIG. 1. The 
modulator portion 142 of the spread spectrum transmitter is shown in a 
form which is equivalent in function to the modulator portion shown in 
FIG. 1. In the altemative prior art spread spectrum transmitter, the 
scrambled data symbols 114 are output from the exclusive-OR combiner 

1 O 112 at a fixed rate equal to the rate that the data symbols 108 are input 
to the exclusive-OR combiner 112 (e.g., 19.2 ksym/s) to one input of two 
exclusive-OR combiners 132 and 134, respectively. 

A code division channel selection generator 116 provides a 
particular predetermined length Walsh code to the other input of both 

15 . exclusive-OR combiners 132 and 134, respectively. The code division 
channel selection generator 116 can provide one of 64 orthogonal 
codes corresponding to 64 Walsh codes from a 64 by 64 Hadamard 
matrix wherein a Walsh code is a single row or column of the matrix. 
The exclusive-OR combiners 132 and 134 use the particular Walsh 

20 :code input by the code division channel generator 116 to spread the 
·input scrambled data symbols 114 into Walsh code spread data 
symbols 136 and 138, respectively. The Walsh code spread data 
symbols 136 and 138 are output from the exclusive-OR combiners 132 
and 134, r~spectively, at a fixed chip rate (e.g., 1.2288 Mchp/s). 

25 The Walsh code spread data symbols 136 and 138 are provided 
to inputs of two exclusive-OR combiners 122 and 128, respectively. 
Similar to the operation of prior art spread spectrum transmitter shown in 
-FIG. 1, a pair of short PN sequences (i.e., ·Short when compared to the 
long PN sequence used by the long PN generator 11 O) are generated 

30 by I-channel PN generator 124 and Q-9hannel PN generator 130. 
These PN generators 124 and 130 may generate the same or different 
short PN sequences. The exclusive-OR combiners 122 and 128 further 
spread the input Walsh code spread data 120 with the short PN 
sequences generated by the:PN I-channel generator 124 and PN Q-

35 channel generator 130, respectively. The resulting I-channel code 
spread sequence 126 and Q-channel code spread sequence 132 are 
used to bi-phase modulate a quadrature pair of sinusoids by driving the 
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power level controls of the pair of sinusoids. The sinusoids' output 
signals are summed, bandpass filter~d,)~nslated to an RF frequency, 
amplified, filtered and radiated by arl'Eintenna to complete transmission 
of the traffic channel data bits 1 oo irt~ -communication channel. 

5 Referring now to FIG. 3; a preferred embodiment spread spectrum 
transmitterjs shown which Improves: Oport the prior art spread spectrum 
transmitter Shc;>wn in FIG. 2. In the .Pref~rred embodiment spread 
spectrum transmitter, the number ·of :c:J~tia channels which are supported 
by the transmitter can be varied. A ~teferr~ embodiment modulator 

1 o portion 242- of the spread spectrum tr~nsmitter is shown in FIG. 3. In the 
preferred ernbodiment modulator po~()n-~42, the scrambled data 
symbols 214 are output from an excl(j~~ve-OR combiner similar to the 
exclusive-OR :combiner 112 (shown irl FIGS. 1 and 2) at a fixed rate 
equal to the rate that the data symbci1$· ~re input to the exclusive-OR 

15 gate 112 (e.g .. , 19.2 ksym/s) to a splitt~t,244. Subsequently, the splitter 
244 splits each particular set of two r~~ived data symbols into a first 
and second array of data symbols a#rding to either of two algorithms. 
The first algorithm includes providing ;t)_oth data symbols of the particular 
set to the first· and second array of data symbols and the second 

20 algorithm ·includes providing one of t~e;·~ata symbols of the particular 
set to the ,first array of data symbols El'.~d the other of the data symbols of 
the particular set to the second array ,Qf data symbols. The splitter 244 
outputs the first array of data symbol~:?S.2 to an input of exclusive-OR 
combiner 232 and outputs the second atray of data symbols 254 to an 

25 input of exclusive-OR combiner 234 .. • .. . 
A code division channel selectibll generator· 216 provides a 

particular predetermined length Walst{~de to the other input of both 
exclusive"".QR, combiners- 232" and 23,4; re~pectively. The code division 
channel selection g·enerator 216 car)·provide one of 64 orthogonal 

30 codes corresponding to 64 Walsh cd~,e~' from a 64 by 64 Hadamard 
matrix wherein a Walsh code is a single row or column of the matrix. 
The exclusive-OR combiners 232 an~ :~34 use the particular Walsh 
code input by, the code division cha~nelgenerator 216 to spread the 
input scrambled data symbols 214 into· W81sh code spread data 

35 symbols 23,6 and 238; respectively. :.Yt1~ Walsh code spread data 
symbols 23~· anct238 are output frof'.n the-, exclusive-OR combiners 232 
and 234, respecti~ely, at a fixed chip rate (e.g., 1.2288 Mchp/s). 
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The Walsh code spread data symbols 236 and 238 are provided 

to inputs of two exclusive-OR combiners 222 and 228, respectively. 

Similar to the operation of prior art spread spectrum transmitter shown in 

FIGS. 1 and 2, a pair of short PN sequences (i.e., short when compared 

5 to the long PN sequence used by a long PN generator similar to the 

long PN generator used in FIGS. 1 and 2) are generated by I-channel 

PN generator 224 and Q-channel PN generator 230. These PN 

generators 224 and 230 may generate the same or different short PN 

sequences. The exclusive-OR combiners 222 and 228 further spread 

1 o the input Walsh code spread data 236 and 238 with the short PN 

sequences generated by the PN I-channel generator 224 and PN Q­

channel generator 230, respectively. The resulting I-channel code 

spread sequence 226 and a-channel code spread sequence 232 are 

used to bi-phase modulate a quadrature pair of sinusoids by driving the 

15 power level controls of the pair of sinusoids. The sinusoids' output 

signals are summed, bandpass filtered, translated to an RF frequency, 

amplified, filtered and radiated by an antenna to complete transmission 

of the traffic channel data bits original· input to the preferred embodiment 

spread spectrum transmitter. 

20 The preferred embodiment transmitter accommodates a variable 

number of data channels by utilizing a controller 246 to control splitter 

244 and code division channel selection generator 216. The controller 

246 accommodates the variable number of data channels by sending a 

signal 248 to splitter 244 to select either the first algorithm or the seco.nd 

25 algorithm for the splitter 244 to implement. In addition to the controller 

246 sending a signal 248 to the splitter 244, controller 246 sends a 

signal 250 to channel division selection generator 216 to adjust the 

predetermined length of the Walsh·codes to be used by the modulator. 

Higher numbers of data channels can be accommodated within a 

30 spread spectrum system such.as one based on the use of 64 symbol 

length Walsh codes by a!lowing a higher order Walsh code (e.g., 128 bit 

length Walsh codes) to operate along with the 64 bit length Walsh 

codes. In the preferred embodiment transmitter, the essential notion for 

providing a higher number of data channels is to divide a 64 bit length 

35 Walsh code into two 128 bit length Walsh codes while maintaining 

orthogonality between au of the Walsh codes used. This is 

accomplished by prohibiting the use of the 64 bit length Walsh code (or 
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maximum length Walsh code for this preferred embodiment spread 

spectrum transmitter) that was divided into two 128 bit length Walsh 

codes. Thus, when the splitter 244 is implementing the first algorithm, 

controller 246 sends a signal 250 to channel division selection 

5 generator 216 to adjust the_ predetermined length of the Walsh codes to 

64 bits and when the splitter 244 ls implementing the second algorithm, 

controller 246 sends a signal 250 to channel division selection 

generator 216 to adjust the predetermined length of the Walsh codes to 

128 bits. 

1 o Although the invention has been described and illustrated with a 

certain degree of particularity, it is understood that the present 

disclosure of embodiments has been made by way of example only and 

that numerous changes in the arrangement and combination of parts as 

well as steps may be resorted to by those skilled in the art without 

15 departing from the spirit and scope of the invention as claimed. 
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Claims 

What is claimed is: 

5 1. 

10 

15 

A spread spectrum channel apparatus, comprising: 

(a) splitter means for accommodating a variable number of 

data channels by splitting each particular set of two 

received data symbols into a first and second array of data 

symbols in accordance with a particular algorithm selected 

from the group consisting essentially of a first algorithm 

and a second algorithm, the splitter means comprising 

means for implementing the first algorithm by providing 

both data symbols. of .the particular set to the first and 

second array of data symbols, the splitter means further 

comprising means for implementing the second algorithm 

by providing one of the data symbols of the particular set to 

the first array of data symbols and the other of the data 

symbols of the particular set to the second array of data 

symbols; and 

20 (b) code division channel coding means, operatively coupled 

to the splitter means, for determining particular channels to 

transmit the first and second array of data symbols by 

spreading the first and second array of data symbols with a 

25 

2. 

30 

35 

predetermined length spreading. code, the predetermined 

length of the spreading code being set in response to the 

particular splitting algorithm selected. 

The spread spectrum· channel apparatus of claim 1 wherein: 

(a) the spreading code comprises a Walsh code; and 

(b) the code division channel coding means comprises means 

for limiting the number of Walsh codes used by the code 

division channel means when a higher than maximum 

length Walsh code is used such that orthogonality of the 

maximum length Walsh codes is maintained with respect 

to the higher than maximum length Walsh code. 
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3. The spread spectrum channel apparatus of claim 1 further 
comprising a transmitting means, operatively coupled to the code 

. division channel means, for transmitting the spread first and 
second array of data· symbols over a communication channel. 

4. The spread spectrum channel apparatus of claim 3 further 
comprising: 
(a) code division channel decoding means for sampling a 

signal received from over the communication channel into 
1 O a first and second array of data samples by despreading 

the received signal with a predetermined length spreading 
code, the predetermined length of the spreading code 
being set in response to the particular splitting algorithm 
selected prior to transmission of the received signal; and 

15 (b) combiner means, operatively coupled to the code division 
channel decoding means, for accommodating a variable 
number of data channels by combining the first and . 
second array of data samples into a stream of received 

20 

25 

30 

data samples in accordance with a particular algorithm 
selected from· the group consisting essentially of ~ first 
algorithm and a second algorithm, the combiner means 
comprising means for implementing the first algorithm by 
combining a data sample of the first array of data samples 
and a data sample of the second array of data samples 
into a combined data sample and subsequently including 
the combined data sample in the stream of received data 
samples, the combiner means further comprising means 
for implementing the second algorithm by including a data 
sample of the first array of data samples in the stream of 
received data samples and including a data sample of the 
second array of data samples in the stream of received 
data samples. 
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5. A spread spectrum channel apparatus, comprising 

(a) code division channel decoding means for sampling a 

signal received from over the communication channel into 

a first and second array of data samples by despreading 

5 the received signal with a predetermined length spreading 

code, the received signal comprising spread data symbols 

from a first and a second array of data symbols wherein the 

first and second array of data symbols are formed from 

particular sets of two data symbols in accordance with a 

1 O particular splitting algorithm selected from the group 

consisting essentially of a first algorithm and a second 

algorithm, the· first algorithm comprising providing both 

data symbols of the particular set to the first and second 

15 

20 

array of data symbols, the second algorithm comprising 

providing one of the data symbols of the particular set to 

the first array of data symbols and the other of the data 

symbols of the particular set to the second array of data 

symbols, the spread data symbols being spread by the 

predetermined length spreading code, the predetermined 

length of the spreading code being set in response to the 

particular splitting algorithm selected; and 
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(b) combiner means. operatively coupled to the code division 
channel decoding means~ for accommodating a variable 
number of data channels by combining the first and 
second array of d~ samples into a stream of received 
data samples in accordance with a particular algorithm 
selected from the group c,onsisting essentially of a first 

algorithm and a second lllgorithm, the combiner means 
comprising means for implementing the first algorithm by 
combining ~'data sample' of the first array of data samples 
and a data sample of the $econd array of data samples 
into a combined data sample and subsequently including 
the combined data samp1e in the stream of received data 
samples, the .combiner means further comprising means 
for implementing the seccind algorithm by including a data 
sample of the first array of.data samples in the stream of 
received data samples and including a data sample of the 
second array of data samples in the stream of received 
data samples. 

···:·;. 
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A method of communicating a spread spectrum signal, 

.comprising: 

(a) accommodating a variable -number of data channels by 

splitting each particular set of two received data symbols 

into a first and second ain:ly of data symbols by providing 

both data symbols of the _particular set to the first and 

second array of data symbols, H a first algorithm is 

selected; 

(b) accommodating a variable. number of data channels by 

1 O splitting each particular set of two received data symbols 

into a first and second array of data symbols by providing 

one of the data symbols ofthe particular set to the first 

array of data symbols af"!d ~he other of the data symbols of 

the particular set to the second array of data symbols, if a 

15 second algorithm is selected; and 

(c) detennining particular ch~nels to transmit the first and 

second array of data symbOls by spreading the first and 

second array of data symbols with a predetermined length 

spreading code, the precletennined length of the spreading 

20 code being set in response to the particular splitting 

algorithm selected. 

25 

30 

7. The method of claim 6 wherein: 

(a) the spreading code compfises a Walsh code; and 

(b) the step of determining eomprises limiting the number of 

Walsh codes when a higtler than maximum length Walsh 

code is used such that orthogonality of the maximum 

· length Walsh codes is m~ir'ltained with respect to the 

higher than maximum length Walsh code. 

8. The method of claim 6 further comprising the step of transmitting 

the spread first and second array;:()f data symbols over a 

commuryication channel. 
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The method of claim 8 further comprising the steps of: 
(a) sampling a signal receiv~d. from over the communication 

channel into a fl rst and s~eond array of data samples by 
despreading the received ~ignal with a predetermined 
length spreading code, the predetermined length of the 
spreading code being set in response to the particular 
splitting algorithm selected prior to transmission of the 
received signal; and 

(b) . combining the first and seC()nd array of data samples into a 
stream of received data samples in accordance with a 
particular algorithm selected from the group consisting 
essentially of a first algorithm and a second algorithm, the 
first algorithm comprising :Combining a data sample of the 
first array of data samples and a data sample of the second 
array of data samples int() a combined data sample and 
subsequently including the.combined data·sample in the 
stream of received data s~tjlples, the second algorithm 
comprising including a data sample of the first array of data 
samples in the stream of received data samples and 
including a data sample of the second array of data 
samples in the stream of received data samples. 



·-·---····-·-· ··-···· .. ·--·-··--· 

... 

. \, \11\11\ \\\ll\ 111\1.\llll \I IHI 
··•- ,c ... L M S * 

-18-

. 10.. A method of communicating aspre~d spectrum signal, 
comprising 

(a) sampling a signal receiv~c:Uroi'n over the communication 

channel into a first and ~~cond array of data samples by 
5 despreading the receive(:I. signal with a predetermined 

length spreading code, ~he received signal comprising 
spread data symbols from a first and a second array of 

data symbols wherein th~ first and second array of data 

symbols are fomied from'.,particular sets of two data 
1 0 symbols in accordance w.ith a particular splitting algorithm 

selected from the group :<x.>nsisti_ng essentially of a first 

algorithm and a second *'gorithm, the first algorithm 

comprising providing botti data symbols of the particular 

set to the first and seconci. array of data symbols, the 
15 second algorithm compris,ing providing one of the data 

symbols of the particulars.et to the first array of data 

symbols and the other oUhe data symbols of the particular 

set to the second array of::d,ata symbols, the spread data 
symbols being spread by·the predetermined length 

20 spreading code, the predQtermined length of the spreading 

code being set in respon~e to the particular splitting 
algorithm selected; and 

(b) accommodating a variable. number of data channels by 

combining the first and se<:Ond array of data samples into a 

25 stream of received data ~~"1ples in accordance with a 
particular algorithm seleded from the group consisting 

essentially of a first algorithm and a second algorithm, the 

·first algorithm comprising :P<>mbining a data sample of the 
first array of data sample~;.at'ld a data sample of the second 

30 array of data samples intd·~ combined data sample and 

subsequently including the: combined data sample in the 

stream of received data s~ttiples, the second algorithm 

comprising including a d~tEl.sample of the first array of data 

samples in the stream of r~9~ived data samples and 
. : ; .: ' 

35 including a data sample of. ~he second array of data 

samples in the stream of r~~ived data samples. 


