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COVMUNI CATI ONS SYSTEMS BACKGROUND OF THE INVENTION 5 |I. Field of the

I nvention The present invention relates to wireless co Il i Mor e
parti culvyaﬁ)lﬂy,“l?%e present invention relates to pseudo-raﬁémmp (PN)
generators for spread spectrum comuni cati ons systens. 10 Il. Description
of the Related Art The use of code division nultiple access (CDWVA)
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CELLUUAR 25 Di&EcEptiodEoSYeTRdMatedbAirhh assi gned to the assi gnee of the present

invention and- r,par : ' ref y re typically
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communications systems. The use of CDMA techniques in a multiple access

Y

20 communications system is disclosed in U.S. Pat. No. 4,901,307, issued Feb. 13,
1990, entitled "SPREAD SPECTRUM MULTIPLE ACCESS COMMUNICATION
SYSTEM USING SATELLITE OR TERRESTRIAL REPEATERS" and U.S. Pat.
No. 5,103,459, issued Apr. 7, 1992, entitled "SYSTEM AND METHOD FOR
GENERATING SIGNAL WAVEFORMS IN A CDMA CELLULAR

25 TELEPHONE SYSTEM," both assigned to the assignee of the present invention
and incorporated herein by reference.

CDMA systems are typically designed to conform to a particular CDMA
standard. Examples of such CDMA standards include the “TIA/EIA/IS-95-A
Mobile Station-Base Station Compatibility Standard for Dual-Mode Wideband

30 Spread Spectrum Cellular System” (hereinafter, the IS-95-A standard) and the
TIA/EIA/IS-98-A, -B, and -C standards entitled “Recommended Minimum
Performance Standard for Dual-Mode Spread Spectrum Cellular and PCS
Mobile Stations.”

CDMA systems are direct sequence spread spectrum systems that

35 spectrally spread the transmitted data over an entire available system
bandwidth with a set of inphase and quadrature pseudo-random noise (PN)

sequences. The PN sequences are selected because of certain important
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performance. Each CDMA standard defines the specific PN sequences to be
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synchronization information and relative signal power information from the
received pilot signal.
As demand for wireless communication increases, a geographic area
may include multiple spread spectrum systems. For example, the geographic
25 area may be simultaneously serviced by one CDMA system operated at a
cellular frequency band and another CDMA system operated at a PCS (or
another) frequency band. The mobile station may be designed with the
capability to acquire and communicate with one or more CDMA systems.
During the acquisition process, if the base stations of these different CDMA
30 systems transmit using similar PN sequences, the mobile station may not be
able to easily distinguish the pilot signals from these systems. As a result,
additional signal processing may be required to acquire and identify the
desired system, which can prolong the acquisition process.
Thus, techniques that aid in the detection and acquisition of a particular

35 CDMA system in a multiple systems environment are highly desirable.
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Pecei vl SRR foitismRES hehgE g Bllpbrisapr karbeepersuinnd of gheal . to
provi de apilondignanedieaégnaled theotdetdiguated; adesodd! gitest PREsequences
corresponding to a second hypothesis of the particular spread spectrum signal
is selected and used to process the received signal. The PN sequences in the
second set are uncorrelated to the PN sequences in the first set.
25 In a specific implementation, the PN sequences in the second set are the
reverse of the PN sequences in the first set. The PN sequences in the first set
can be generated based on the characteristic polynomials defined by the 15-95-A
standard.
Another embodiment of the invention provides a method for receiver
30 unit configurable to acquire a particular one of a number of spread spectrum
signals. The receiver unit includes a receiver, a demodulator, a despreader, a
PN generator, a processing unit, and a controller. The receiver receives and
conditions a received signal, which includes the particular spread spectrum
signal, to provide a conditioned signal. The demodulator demodulates the
35 conditioned signal to provide baseband signals, and the despreader despreads
the baseband signals with a first set of PN sequences to provide despread
signals. The PN generator provides the first set of PN sequences, which is
selected from among a number of sets of PN sequences and corresponds to a

first hypothesis of the particular spread spectrum signal being acquired. The



35 conditioned signal to provide baseband signals, and the despreader
despreads the baseband signals with a first set of PN sequences to provide

despreagyo gi/wd S- The PN generator provides the first saiciafsothszggquences,
which is selected fromanong a nunber of sets of PN sequences and

corresponds to a first hypot he5| S of the parti cuI ar spread spectrum signal
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and t he t haddades Taesprl‘eedeT V@%M ngereoaidi! hof®dulleorpant a Qﬁhr@ké%ﬂ@DfE Stcgﬁlg[r IO\CIJIN de
t
O T oRAliRder SR P en R il o 4RER B0 ol PN auER e Tsadee
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ref erence aracters ent| y co respon i nglly roughout and wherein: FIG

1 shows a bl ocl@dlzag?amooﬁxms’pe@?ibcémmd{l ment of a transmtter 30 unit
t hat generates a spread spectrumsignal in a CDVMA conmuni cations

PQ_2=x +x? 4+ + X+ 0+

20 The modulator modulates the spread pilot data to provide a modulated signal,
and the transmitter receives and conditions the modulated signal to provide a

spread spectrum signal. The pilot data can be gated.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The features, nature, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:

FIG. 1 shows a block diagram of a specific embodiment of a transmitter

30 unit that generates a spread spectrum signal in a CDMA communications
system;

FIG. 2 shows a more detailed block diagram of an embodiment of an
encoder and a spreader for a transmitter unit that conforms to the 1S-95-A
standard;

35 FIG. 3 shows a block diagram of a specific embodiment of a receiver unit
that receives and processes a spread spectrum signal;



system FIG 2 shows a nore detail ed bl ock diagram of an enbodi nent of an
encoder and a spreader for a transmtter unit that confornms to the 1S-95-A

st andar dwoda/ski?®. 3 shows a bl ock di agram of a specific epbpékimibszof a
receiver unit that receives and processes a spread spectrum signal; WO
01/ 56172 PCTI US01/03243 5 FIG 4 shows & bl ock di agram of an enbodi nent of
t he decoder vm'tl]'gila unit:; ws a flow di a((j]ram, f an

t he receiver FIG 5 .sh
enbodi nent of the aéqsupg\fst?%0(%?@5@@@?0@@@%3%% Oéttg? idsRodey witEn g
shows a bl do&retieagaramiof an enbodi ment of a PN generator for generating an
i nphase PN sequ ed 0 e W t [ SLI ol ynoni. al
defined by the ?289§ %hgﬁgn%g@g& gﬁ%&%ﬂe@ﬁ%ﬁéﬁé{eﬁto@ﬁ( tlg? a%ﬂgf?f%?n an
enbodi nent PéPCG&SIﬁN@‘@ﬁé@hltl@ﬁtatl@ﬂ; generating an i nphase PN sequence that is

the reveyse of g BN hRAHENBR k1B GENRIALE B -2 PRI,
DESCRI PTI ON OF THE SPECLEI G EISe0 RENES O ER Bofirent i %F@c@ﬁ%&ﬁé% of a

speci fic eREBEiAtES: aBf IPhasankhi peavencgnin acgordanse yatherthe cghasagpriste
spect r um sipghatorhial deCOMAbyAHEUROSaA iseitelald; &y$tem Wthin transmitter unit

100, data from a urce 112 i.s partitioned .int ata frames and
provi ded to an g#\@bé%sﬁ?ﬁ.a 9%08%4‘?%‘{5%10% Ti‘émgté lm?@ﬁa ]?Negeﬁﬁﬁtiofir}% and
transfer oBedeatadingr amidphases §iN cequdie trd isatheatesergr ofithe PNddiquienaal

data ang nggﬁglg@esd HPFI??'.%QQH 114. Encoder 114 encodes the received data
and nessag€s 1 n accordance with a particular encoding format 20 and

provi des the encoded data to a spreader 118. Spreader 118 al so receives a

set of pseld&ETANIED TOESCRINITON OETHE SPECAN QENIBOIIVZEN RS

spectrally spre he encoded, data and_nessages wjth the PN sequences to
generate spr ead%ﬁgti?ﬁ?ﬁ’é aglg'Pélédﬁ%%r@én 0§ aPSGI M PodineRicRfl R FBRSTIbE) 122

t hat nodul ahésl(Ohihat geaemitéha apréat gpeediratghalaaue CEYMOAEH g 1S ARsths

copsi) Po. e RABARGRREL e uR B oLr ] nOR R RusRatEee bigmel ™
provi ded t éta datarmmes and (PENFRied1BOan arodeul Ter & emuralivp 116 e&l tirect .
Tt B o] AP cr it i
received data and messages in accordance with a particular encoding format
20 and provides the encoded data to a spreader 118. Spreader 118 also receives a
set of pseudo-random noise (PN) sequences from a PN generator 120, and
spectrally spreads the encoded data and messages with the PN sequences to
generate spread data. The spread data is provided to a modulator (MOD) 122
that modulates the data with an intermediate frequency carrier signal (IF_LO)
25 in accordance with a particular modulation format (e.g., QPSK or OQPSK) to
generate an IF modulated signal.
The IF modulated signal is provided to a transmitter (TMTR) 130 that
buffers and amplifies the signal, upconverts the signal to a radio frequency
(RF), and filters and amplifies the RF signal to generate an RF modulated
30 signal. The RF modulated signal is then routed through an isolator and a
duplexer and transmitted as a spread spectrum signal via an antenna 132.
Some of the elements in FIG. 1 are described in more detail below.
Transmitter unit 100 can be designed to implement a particular code
division multiple access (CDMA) standard. For example, transmitter unit 100
35 can be designed to conform to: (1) the “TIA /EIA /1S-95-A Mobile Station-Base
Station Compatibility Standard for Dual-Mode Wideband Spread Spectrum
Cellular System,” (2) the TIA /EIA /IS-98-A, -B, and -C entitled “Recommended
Minimum Performance Standard for Dual-Mode Spread Spectrum Cellular and
PCS Mobile Stations,” (3) “The cdma2000 ITU-R RTT Candidate Submission,”



30 signal. The RF nodul ated signal is then routed through an isolator and a
dupl exer and transmtted as a spread spectrum signal via an antenna 132.
Sone of wd@,glAMENts in FIG 1 are described in nore det airsel/ s
Transmitter unit 100 can be designed to inplenment a particul ar code
division nultiple access (CDVA) standarf. For exanple, transmitter unit 100

35 can be desig TI A | e
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ref erence. lmﬁoratmlmbymefermal l ed bl ock diagr am of an enbodi nent of
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and the t ivel h §b [ 1222
spr eads '? ﬁ%qégcﬁié@ﬁegggm%ﬁ)t(%ﬁ% a?@% C@E&E O?ea}ihé%g ander 8(?‘8\% (gles t he
spread datpiletodatasisathen prayidednterspe er?ﬂi’éﬁsmﬁm thati @1150(1§y¢1(v!§3 tbhannel

data is prlaghqéad PR aR ﬁ@ﬁé@e('l’l\?ﬂfoﬁndt hRé %ﬂﬁ@%ﬁré hﬁNdasteauw@ @N%)

particul ar encodi ng for mat. | n accordan e A st andar
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PN sequence and provides the spread data to a scaler and summer 226.

The synchronization (sync) channel data is provided to an encoder 210a
that encodes the data with a particular encoding format. In accordance with
the IS-95-A standard, encoder 210a generates and appends a set of cyclic

25 redundancy check (CRC) bits, appends a set of code tail bits, convolutionally
encodes the data and appended bits to generate code symbols, and repeats the
symbols to provide encoded data having a particular symbol rate. The encoded
data is provided to a block interleaver 212a that reorders the symbols using a
particular ordering format. The interleaved data is provided to a channel cover

30 element 220b that covers the data with Walsh code 32 (i.e., the 64-bit sequence
comprised of 32 zeros followed by 32 ones). The covered sync data is provided
to spreaders 222c and 222d that spread the sync data with the inphase and
quadrature PN sequences, respectively, and provide the spread data to scaler
and summer 226.

35 The traffic channel data (i.e., for data communication) is provided to an
encoder 210b that encodes the data with a particular encoding format. Encoder
210b generates and appends a set of CRC bits, appends a set of code tail bits,
encodes the data and appended bits with a particular convolutional code that

may be selected based on the data rate, and repeats the code symbols to
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spreaders 222, Iﬁ&d3 shows a block diagram of a specific embodiment of a receiver unit

300 that receives and processes a spread spectrum signal. The signal is received
by an antenna 310 and provided to a receiver (RCVR) 312 that amplifies, filters,
25 and downconverts the signal. The resultant intermediate frequency (IF)
modulated signal is provided to a demodulator (DEMOD) 314 that
demodulates the signal using a demodulation format (e.g., QPSK or OQPSK)
complementary to the modulation format used at the transmitting source. The
demodulated inphase (I) and quadrature (Q) data is provided to a despreader
30 316 that despreads the data with the inphase and quadrature PN sequences
from a PN generator 318. The despread data is provided to a decoder 320 that
decodes the data with a decoding scheme complementary to the encoding
scheme performed at the transmitting source. The decoded data is provided to
a data sink 322. A controller 330 receives the decoded data and other

35 information from decoder 320 and directs the operation of PN generator 318.
FIG. 4 shows a block diagram of an embodiment of decoder 320. To
recover the pilot data, the despread data from despreader 316 is provided to a
filter 410 that accumulates each of the demodulated I and Q data over a
particular time period consistent with the coherence of the channel. The
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The filtered I and Q data is used as a phase and amplitude reference in the data
demodulation. The output of data demodulator 422 is then provided to a
decoder 424 that decodes the data in a manner complementary to the encoding
performed at the transmitting source. Specifically, decoder 424 reorders the

25 decovered data, convolutionally decodes the reordered data (e.g., using a
Viterbi decoder), and checks the decoded data with the CRC bits. The decoded
data is provided to controller 330.

The pilot channel is processed and used by the mobile station to extract
timing information and to determine the quality of the forward link. Upon

30 power up or when transferring from another communications system (e.g., an
analog system or another CDMA system), the mobile station transitions into an
initialization state whereby it searches for transmissions from one or more base
stations. An initialized mobile station is then ready to receive or initiate
communication with the acquired base station(s).

35 FIG. 5 shows a flow diagram of an embodiment of the acquisition
process for the mobile station. The acquisition process is performed when the
mobile station is in the initialization state. Upon power up or from another
operating state, the mobile station enters a system determining state 510. In

state 510, the mobile station selects a particular CDMA system to use and sets a
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timing change state 516.

In state 516, the mobile station synchronizes its long PN code timing and
system timing to those of the acquired CDMA system. This timing
synchronization is performed using the information extracted from the

25 received sync channel message. The mobile station also initializes other
internal registers and enters a mobile station idle state (not shown in FIG. 5).
The mobile station then awaits a communication with the acquired base station.

Back in state 514, if the mobile station does not receive a valid sync
channel message within the time period T2, the mobile station returns to

30 system determining state 510. Also, if the mobile station receives a valid sync
channel within the time period T2 but the protocol revision level supported by
the mobile station is less than the minimum protocol revision level supported
by the base station, the mobile station also returns to system determining state
510.

35 If the mobile station returns to state 510 because of failure to acquire
either the pilot channel or the sync channel, the mobile station sets the channel
field CDMACH,, to the alternate channel number (e.g., primary or secondary)
and attempts to acquire on the alternate CDMA channel. The mobile station

may perform several attempts to acquire either the primary or secondary
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synchroni ze tation in PN phase frequency t
t r ans & siHEESY 106 nihehidllpfa e campiitesh OVAEq\JPéYtﬂqLB@F &ime faterval (1 e “over a

particular number of PN chips). If the computed energy exceeds a detection

threshold, the PN offset is scanned a particular number of times and the pilot

energy is computed for each scan. If the computed energy for all scans exceed a

validation threshold, the pilot channel is identified as being successfully
25 acquired.

Otherwise, if the computed energy for the particular PN offset is below
the detection threshold during the initial scan, or if the computed energy is
below the validation threshold during the rescans, another PN offset in the
window is selected and tested. If all PN offsets for the window fail, another

30 window of possible PN offsets is selected and scanned. If all windows are
scanned and the pilot channel is still not acquired, the search criteria may be
modified and the acquisition process may be repeated. For example, the
window size, the number of chips to non-coherently accumulate, and the
number of times to coherently accumulate can be modified.

35 In spread spectrum communications systems, the PN sequences are
carefully selected to have certain important “randomness” properties. Some of

these properties are classified as follows:
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20  characteristic polynomial shown in equation (1). PN generator 600a includes a
number of delay elements 610a through 6100 coupled in cascade. Delay
elements 610 are initialized with a set of values based on the desired PN offset.
The outputs from delay elements 610b, 610f, 610g, 610h, and 610j are provided
to modulo-2 adders 612a through 612e, respectively. Adders 612a through 612e
25 also receive the outputs from adders 612b through 612e and delay element
6100, respectively. Each adder 612 performs a modulo-2 addition of the two
inputs and provides the result to its output. The output from adder 612a is
provided to delay element 610a.

The PNI_1 sequence from PN generator 600a has a length of 21 (i.e.,
30 32,767) and approximately provides the “randomness” properties described
above. An additional zero (0) is inserted into the PNI 1 sequence whenever 14
consecutive zeros are detected. With the additional zero, the output PN
sequence provides the properties noted above, for n < 15. A similar PN
generator can be used to generate the quadrature PN sequence in accordance

35 with the characteristic polynomial shown in equation (2).
The PN sequences defined by the IS-95-A standard have the desired

“randomness” properties listed above and provide superior performance in a
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20 pilot channel is from an undesired system). When attempting to acquire a
particular CDMA system, a detected pilot signal from an undesired system can
cause the mobile station to advance to the next operating state whereby a sync
channel is processed to acquire a sync channel message. The mobile station will
realize from the sync channel message that an undesired spread spectrum
25 signal has been acquired and return to the pilot acquisition operating state.
Repeated false detection of the pilot signal and acquisition of the sync channel
message can prolong the acquisition process, thereby degrading the
performance of the mobile station.

In an embodiment, the PN sequences for a co-sited spread spectrum
30 system are selected to be uncorrelated to the PN sequences of other spread
spectrum systems operating in the geographic area. The use of a set of
uncorrelated PN sequences reduces or minimizes the number of false detections

of the pilot signal, which can speed up the acquisition process.
The improvement in acquisition can be illustrated by an example in
35 which two CDMA systems are operating within a particular coverage area. In
the first scenario, both CDMA systems use the same set of PN sequences (e.g.,
the PN sequences defined by the 1S-95-A standard) to spread the pilot and
traffic data. During the acquisition process, the mobile station uses the same set

of PN sequences, computes the pilot energy at various PN offsets, and
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characteristic polynomials:

P,=x"+x"+x"+x"+x°+x*+1,and (3)
P =x"+x2+x"+ X%+ + X +x X0 +1 . 4)
25 FIG. 6B shows a block diagram of an embodiment of a PN generator

600b for generating the inphase PN sequence in accordance with the
characteristic polynomial shown in equation (3). PN generator 600b includes a
number of delay elements 620a through 6200 coupled in cascade. Delay
elements 620 are initialized with a set of values based on the desired PN offset.
30 The outputs from delay elements 620c, 620g, 620h, 620i, and 620k are provided
to modulo-2 adders 622a through 622e, respectively. Adders 622a through 622¢
also receive the outputs from delay element 620a and adders 622a through
622d, respectively. Each adder 622 performs a modulo-2 addition of the two
inputs and provides the result to its output. The output from adder 622a is

35 provided to delay element 6200.
The PNI_2 sequence from PN generator 600b has a length of 2"-1 (i.e.,
32,767) and approximately provides the “randomness” properties described



35 which two CDVA systens are operating within a particul ar coverage area.
In the first scenario, both CDVA systens use the sane set of PN sequences
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val ue20baswilen statiordeanr sdtigly ogfiesst that the received signal is an IS 95A

compliant signal and select the set of PN sequences corresponding to this

hypothesis. If acquisition fails with this selected set of PN sequences, the

mobile station can select another set of PN sequences corresponding to another

hypothesis (i.e., an alternative CDMA system). The process can continue (or
25 repeat) until a desired system or no systems are detected.

The elements in the receiver unit (and the transmitter unit) described
above can be implemented in various manners. These elements can be
implemented in one or more integrated circuits, an application specific
integrated circuit (ASIC), a digital signal processor (DSP), a controller, a

30 microprocessor, other circuits and/or software designed to perform the
functions described herein, or a combination thereof. In some embodiments,
the memory unit for storing the PN sequences can be implemented as a random
access memory (RAM), a dynamic RAM (DRAM), a FLASH memory, a read
only memory (ROM), a programmable ROM (PROM), an electrically

35 programmable ROM (EPROM), an electrically erasable PROM (EEPROM), and
other memory technologies.

The invention described herein can be applied to many spread spectrum
communications systems. The invention is applicable to CDMA systems that

currently exist and new systems that are continually being considered. A



30 The outputs from del ay el ements 620c, 620g, 620h, 620i, and 620k are
provided to nodul o-2 adders 622a through 622e, respectively. Adders 622a
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622a through 622d, respectively. Each adder 622 perforns a nodul o-2
addition of the two inputs and provide® the result to its output. The
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unit (and the transmitter unit) described



above can be inplenmented in various manners. These el enents can be
inplemented in one or nore integrated circuits, an application specific
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functions described herein, or a conbindion thereof. In some enbodi nents,
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for acquiring a part¥ lﬁf g%ﬁeéjOBfi quwena?s SYTESRPNANG b @ geqon
si gnal $ wher eilypdibegiardfi thd @larismleactpsgmttspumrengmgnal sbapgeadjudidd) a

particular set gf RECUIOPRAOARMAREL 5 thENeoRQIUEMEE inchPR1dTEG N8 Yhe PN

conpri si ng:
16 sequences in the first set, and

repeating the processing, computing, and determining steps.

2. The method of claim 1, wherein the PN sequences for the second set
2 arereverse of the PN sequences for the first set.

3. The method of claim 2, wherein the PN sequences for the first set are
2 stored in a memory unit, the method further comprising;:

accessing the memory unit in a first direction to retrieve the PN
4 sequences for the first set; and

accessing the memory unit in a second direction to retrieve the PN

6 sequences for the second set.

4. The method of claim 1, wherein the PN sequences for the first set are
2 generated based on the following characteristic polynomials:

P=x"+x"++xX*+x" +x +1,and

4 PQV]=x15+x12+x“+x10+x°+x5+x4+x3+1.

5. The method of claim 4, wherein the PN sequences for the second set

2 are generated based on the following characteristic polynomials:



identifying a first set of PN sequences corresponding to a first 6
hypot hesis of the particular spread spectrum signal being acquired;

processiw@obsdiecei ved signal with the identified set of Ri¢IesMANAES to 8
extract a pilot signal; conputing a netric for the extracted pilot signal;

10 determining whet her the pilot signall’has been acquired based, in part,

on the conputed netrjc; and 12 if the pilot signal is determ ned to not be

acqui red, sel ecﬂi:rr‘gxa+s”ecbﬁd+§7et’fxof’f*Pl\h‘lsef%ﬁf%nces corresponding to a second
14 hypot hesis of the particular spread spectrum signal being acquired,

whereing the PN pequencegzinithgogsgeqnd ;set, grepuncorrelated to the PN 16
sequences in thé¥irst set, and repeating the processing, conputing, and

determ ning steps. 2. The nmethod of claim 1, wherein the PN sequences for
the second set 2 are reverse of the PN sequences for the first set. 3. The
met hod of cl ai rh.2Thatreediod ohelabN kegberserdhé diN tshquéngestfos éhe diret aadst or ed

in a neimrsgcmgetsteg&ﬁgggqglégwgf@er conpri sing: accessing the nenory unit

inafirst direction to retri‘eve the PN 4 sequences for the first set; and
accessing the nenory unit in a second direction to retrieve the PN 6

sequences for the TgRCARGhSE®f daind Ne WilkdreGd tiRé neétaictiok, theh&tteddied RBEIN
sequences for .the first set areﬂBZE genera ed based .g@ the foll ow ng

char acter iS§4d 191 yREMYANEasBEnent fRMPIHES 9¥eRa PATHCEAYN imeieryape
=x15+x12+x11 +x10+x6+x5+x4+x3+1 5. The nethod of claim4, wherein the PN

sequences for t on r te t | owt n
characteristic %gﬁeﬁgln@lta?%& %%6\1/’%gﬁé@/%ﬁ%fﬁ%mﬁp%%mﬁg&% + x10
+ xg + X7 iergmeratsg intaccordammg wWithdb-92-AstBuwdard+x1' +x10+x9+x5+x4+x3+1 6. The
met hod of claim 1, wherein the PN sequences for the first and 2 second
sets each has a length of 2'' 7. The nethod of. ciéiml, wherein the netric
for the extract®ed s msthod ofcigim 1, vehespineHier R tige s sPEsRchsPecssn s dver a
par ti cut arintliudies aHikt ¥ainal 8ratihgatstinatnef claim 1, wherein the particul ar

spread spectrum si gnal
10. A receiver unit configurable to acquire a particular one of a plurality
2 of spread spectrum signals, the receiver unit comprising:
a receiver configured to receive and condition a received signal to
4 provide a conditioned signal, wherein the received signal includes the
particular spread spectrum signal;
6 a demodulator coupled to the receiver, the demodulator configured to
demodulate the conditioned signal to provide baseband signals;
8 a despreader coupled to the demodulator, the despreader configured to
despread the baseband signals with a first set of PN sequences to provide
10 despread signals;
a PN generator coupled to the despreader and configured to provide the
12 first set of PN sequences, wherein the first set of PN sequences is selected from
among a plurality of sets of PN sequences and corresponds to a first hypothesis
14 of the particular spread spectrum signal being acquired;
a processing unit coupled to the despreader, the processing unit
16 configured to process the despread signals to extract a pilot signal and to
compute a metric for the extracted pilot signal; and
18 a controller coupled to the PN generator and the processing unit, the
controller configured to determine whether the pilot signal has been acquired
20 based, in part, on the computed metric and, if the pilot signal is determined to
not be acquired, direct the PN generator to provide a second set of PN
22 sequences corresponding to a second hypothesis of the particular spread



2 is generated in accordance with I S-95-A standard. 9. The nmethod of claim
1, wherein the particular spread spectrumsignal 2 includes a pilot signal
that is watgdei7p time. 10. A receiver unit configurabl e tpcpossiosgssa
particular one of a plurality 2 of spread spectrumsignals, the receiver
unit conprising: a receiver configured ¥ receive and condition a received
signal to 4 Provi de condi ti oned signal rein the.received, signal

el udes. e el BF R Siea et pudier i e dATFE feric it iR reso0s KGRl ed t o
t he regéi vencortdletedietvatia Pl sequonts gutledfitsd setdenodul at e t he condi ti oned
signal to provide baseband signals; 8 a despreader coupled to the

denodul ator, the despreader configured to despread the baseband signals
with a first setl.ofltPNresetyigsnens afoclpmovildevhaminébe ldd degignedssforatheN
gener at or &OURNGE: 4@ &O@rs@%ﬁ@ﬁ@@ﬁ%ec@mc@@mﬂﬁ@rﬁ?& dp provide the 12 first
set of PN sequences, wherein the first set of PN sequences is selected from
anong a plurality of sets of PN sequences and corresponds to a first

hypothesis 14 pf Th@r@@[\tér(iﬁ{iagf 31351&&50,Sﬂ%‘rﬁfrﬂﬂieSPlgr@hubﬁitéEQOQQ%i‘ihﬁd; a
processing unit coupled to.the.despreader, t rocessi ng.ynit

Cont 1 guf et 8 pRaedB L s b ETR IR RE Fb g R T A4S i gnal and to
conmpute a netri e forsthe extyaeted pislot gignal; and 18 a controller
coupled to the PN generator and the processing unit, the controller

configured to determ ne whet her the pilot signal has been acquired 20
based, #n part, Pon=the- £otrpltied’ et rix tands xif1the pilot signal is

determ ned to not be acquired, direct the PN generator to provide a second
set of PN 22 sequences corresponding to a second hypot hesis of the

particul ar spre 0l 72 PCT/[.USOL/ 0324 18 eghrum si gnal . bei ng
acquired, wher e@ ﬁﬁee ﬁﬁggféru%%% &%E‘g%’ sYg}(‘:%rﬁH‘ ?g qigt\r]eseqﬂﬁlgcl?ﬁc%)lrret Fat ed
to the PN ssequdnekareigenehadedlibased satthe fallowing ¢hega¢tesstiappltyrneimielsai m 10,
wherein the PN sequences,fog the (2 second set are reverse of the PN
sequences for the Tirst¥ sétt. T2+ TRe rekbef¥er unit of claim 10, wherein the
PN sequences for the first 2 set are generated based on the foll ow ng

charactgristic pol ynoni gb g:'P PoXPEHX13#XP#XBix" +x5+1 and 4 Pc X15 +X12 +
X' + x10 + XG + X + X4 + X3 +1 13. The receiver unit of claim 12, wherein
the PN sequences for the 2 second set are generated based on the follow ng

characteristic pol ¥nom' al s: _ ‘ . _
4. The receiver unit of claim 10, wherein the PN generator includes a

2 memory unit configured to store the first set of PN sequences.

15. The receiver unit of claim 14, wherein the memory unit is accessed in
2 a first direction to retrieve the first set of PN sequences and accessed in a

second direction to retrieve the second set of PN sequences.

16. The receiver unit of claim 10, wherein the PN generator includes a
2 set of linear feedback shift registers configured to implement a set of
characteristic polynomials that define the PN sequences in the first and second

4 set.

17.  The receiver unit of claim 10, wherein the particular spread

2 spectrum signal conforms to IS-95-A standard.

18. A transmitter unit comprising:
2 a spreader configured to receive and spread pilot data with a set of PN
sequences to provide spread pilot data;



P,, =x15+x 10 +X8 X7 X6 +x + ,and 4 PQ2 = x15 + x'2 + X' + x10 + x9 + x5
+X 4 +x 3 +1 14. The receiver unit of claim 10, wherein the PN generator

i ncl udeswa o3/s6p0ry unit configured to store the first sepcpiséildzzgquences.
15. The receiver unit of claim 14, wherein the nenory unit is accessed in

2 afirst direction to retrieve the firl$t set of PN sequences and accessed

in a sgcond di ion to retrie the second set of .PN sequences. 16. The

recei ve% uni t o%%ﬁgfe%er ot %Lg?lg%/iﬁtotﬁg ﬁﬂﬁe%@‘?{e?% SPnflﬁEf"{fgg% péo‘”ﬁiesé‘F of

| i near feewtbhatKNskiduenceyivehareimn derdei gl PRHs¢quencpd nganteratedeiasedl on the

char actgrif%nbgvigglc}{ @&i&ic%n&%ﬂl?e the PN sequences in the first and
T i

second 4 set. 1 e recei'ver unit of claim 10, wherein the particular
spread 2 spectpum sPgnd! + cbakonrnms 1.6 41S- 8% A standard. 18. A transnitter
unit conprising: 2 a spreader configured to receive and spread pilot data
with a set of PN sequences,to proyide spread pilot data, WO 01/56172
PCT/ USOL1/ 03243 ‘a9~ 4 & PNtdenfet at dr TcodpY eP't bl t he spreader and confi gured
to provide the set of PN sequences, wherein the set of PN sequences is
gener at ed based anodhatomn cpupledunitngthehspreatier.i Htd enpdithhonicahbgired to
=X15+x10+ , , ; = X4+xj+1 - , a
10 oBsuinAbin shead Gildt Hoka fo ol RXA i3 diate AENITARE 4 +X)

nodul at or coupl ed to 't he preager, ator configured to 10 nodul ate
the spread pil ¢t V@asRikter spuRiedetonthio apditlators the dransanitten configaned ter

coupl et t aetdiee rmttilcahartiort ke trhaaalitéd @igeanfd gubefie @ spréallegRicherand
condition the,nodul ated signal to provide a spread spectrum signal. 19.
The transrﬁlgqaé'r unit of claim 18, wherein the spread pilot datais 2 gated
intime. 20. The transmtter unit of claim18, wherein the pilot data

conprises a 2 1@.eqwﬁé1cfiaar%§'ni?ljelr it 8P claim 18, wherein the spread pilot data is
2 gated in time.

20. The transmitter unit of claim 18, wherein the pilot data comprises a
2 sequence of all zeros.



