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systems The use of a wireless link is desirable for a variety of reasons
including increased mobility and reduced infrastructure requirements when
compared to wire line communication systems. One drawback of using a
 wireless link is the limited amount of communication capacity that results
20 from the limited amount of -available RF bandwidth. This limited
| coinmunication capacity is in contrast to wire based communication systems
where additional capacity can be added by installing additional wire line
‘connections.
Recognizing the limited nature of RF bandwidth, various signal
25 processing - techniques have been developed for increasing the efficiency
'~ with which wireless communication systems utilize the available RF
bandwidth. One widely accepted example of such a bandwidth efficient
signal processing tec:hhique is the IS-95 over the air interface standard and its
. derivatives such as IS-95-A and ANSI J-STD-008 (referred to hereafter
'30. collectively as the I1S-95 standard) promulgated by the telecommunication
... industry association - (TIA) and used primarily within cellular
o telecommu.mcahons systems. The IS-95 standard incorporates code division
mulhple access (CDMA) signal modulatlon techniques to conduct multiple
. communications mmulbaneously over the same RF bandwidth. When
g 35 . combined with comprehensive power control, conductmg mul’nple
"""" - communications over the same bandwidth increases the total number of
L calls and other communications that can be conducted in a wireless
communication system by, among other things, increasing the frequency
.. reuse in comparison to other wireless telecommunication technologies.
40 The use of CDMA techniques in a multiple access communication system is
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between base statlons 12, MTSO 14 and PSTN 16 are usually formed via wire
line’ connections, although the use of additional RF or microwave links is
- also known. :
20 In accordance with the IS-95 standard each subscriber umit 10
transmits user data via a single channel, non-coherent, reverse link signal at
a maximum data rate of 9.6 or 14.4 kbits/sec depending on which rate set
- from a set of rate sets is selected. A non-coherent link is one in which phase
~ information is not utilized by the received system. A coherent link is one
' 25  in which the receiver exploits knowledge of the carrier signals phase during
~ . processing. The phase information typically takes the form of a pilot signal,
but can also be estimated from the data transmitted. The IS-95 standard calls
~ for a set of sixty four Walsh codes, each comprised of sixty four chips, to be
. used for the forward link. :
- 30 " The use of a single channel, non—coherent reverse link signal having
- a maximum data rate of 9.6 of 14.4 kbits/sec as specified by IS-95 is well
‘" guited for a wireless cellular telephone system in which the typical
' communication involves the transmission of digitized voice or lower rate
" digital data such a facsimile. A non-coherent reverse link was selected
35 because, in a system in which up to 80 subscriber units 10 may communicate
e * with a base station 12 for each 1.2288 MHz of bandwidth allocated, providing
" thé necessary pilot data in the transmission from each subscriber unit 10
"' would substantially increase the degree to which a set of subscriber units 10
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.20 . while maintaining an audio or video interface. Also, as the rate of
-transmission from a subscriber unit increases the number of subscriber units
10 communicating with a base station 12 per amount of RF bandwidth will
decrease, as the higher data transmission rates will cause the data processing
capacity of the base station to be reached with fewer subscriber units 10. In

25 some instances, the current IS-95 reverse link may not be ideally suited for

.+, all these changes. Therefore, the present invention is related to providing a

-..-." higher data rate, bandwidth efficient, CDMA interface over which multiple

.. . types of communication can be performed.
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| SUMMARY OF THE INVENTION

In one aspect the invention provides a subscriber unit or other

., transmitter for use in a wireless communication system, the subscriber unit
35" comprising: plural information sources of information data; an encoder for
_encoding the information data; plural control sources of control data; and a
. modulator for modulating encoded information data and the control data
from one or more of the plural control sources with respective different
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t he base st at comtrol data, fundamental data, and supplemental data from a first
subscriber unit in a set of subsariber units to a base station in
. communication with the set of subscriber units comprising: a) modulating
20 - the supplemental data with a first Walsh code; b) modulating the
fundamental data with a second Walsh code; and c¢) modulating the control
data with a third Walsh code, where said first Walsh code is shorter than
said second Walsh code, and sald second Walsh code is shorter than said
third Walsh code. .
- 25 . In another aspect the invention provides a method of transmitting
' data from a subscriber unit for use in a wireless communication system, the
method comprising: acquiring information data from plural information
sources; encoding the information data; acquiring control data from plural
_ . control sources; and modulating the encoded information data and the
30 control data from one or more of the plural control sources with respective
. different modulating codes for transmlssmn on a carrier signal, wherein the
.+« . encoded information data from one information source is combined with
7. the encoded control data before the same is output for transmission.
%7 'In accordance with one embodiment of the invention, a set of
: 485" individually gain adjusted subscriber channels are formed via. the use of a
- %" get of orthogonal subchannél codes having a small number of PN spreading
": chips per orthogonal waveform period. Data to be transmitted via one of
""" the transmit channels is low code rate error correction encoded and
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25 BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below of an
- embodiment of the invention when taken in conjunction with the
'30 drawings in which like reference characters identify correspondingly
,- Lo _throughout and wherein:
- ueiiib o FIG.1 is a block diagram of cellular telephone system;
et FIG. 2 is a block diagram of a subscriber unit. and base station
: wgr con.ﬁgured in accordance with an exemplary embodiment of the invention;
.85, .. FIG. 3 is a block diagram of a BPSK channel encoder and a QPSK
P channel encoder configured in accordance with the exemplary embodiment
- of the invention;
: . FIG. 4 is a block diagram of a transmit signal processing system
conﬁgured in accordance with the exemplary embodiment of the invention;
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“ FIG. 12 is a block diagram of the coding performed for the
fundamental channel when conﬁgured in accordance with one embodiment
20 of the invention;

‘FIG. 13 is a block diagram of the coding performed for the
supplemental channel when configured in accordance ' with one
embodiment of the invention; and '

FIG. 14 is a block diagram of the coding performed for the control

25 channel when canﬁgured in accordance with one embodiment of the
"*  invention. :

DETAILED DESCRIPTION OF THE PREFERRED
30 - EMBODIMENTS '

A novel and improved method and apparatus for high rate CDMA
wireless communication is described in the context of the reverse link
transmission portion of a cellular telecommunications system. While the
_ invention may be adapted for use within the multipoint-to-point reverse. .
335 link transmission of a cellular telephone system, the present invention is
- equally applicable to forward link transmissions. In addition, many other

wireless communication systems will benefit by incorporation of the

_ invention, including satellite based wireless commurnication systems, point



FIG™ 2 Ts a block diagram of a subscri ber unlt and base station

configured i n accordance with an exenpl ary enbodi ment of the invention; 35
FIG 3.is ijl agram of a BPSK channel encoder and a giMPfsosisiese!
encoder con |gure i n accordance with the exenplary enbodi ment of the,
invention; FIG 4 is a block diagramof g transmt signal processing system
configured in accordance with the exenplary enbodi nent of the invention; WO
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_ 15 - frequency for transmission to the base station 120 using antenna 108. While
only one subscriber unit 100 is shown, multiple subscriber units may

. communicate with base station 120.
Within base station 120, RF processing system 122 receives the
.., transmitted RP signals by way of antenna 121 and performs. bandpass
20 . filtering, downconversion to baseband, and digitization. Demodulator 124
© .. receives the digitized signals and performs demodulation in accordance
~ with CDMA techniques to produce power control, BPSK, and QPSK soft
decision data. BPSK channel decoder 128 decodes the BPSK soft decision
data received from demodulator 124 to yield a best estimate of the BPSK
25 data, and QPSK channel decoder 126 decodes the QPSK soft decision data
. received by demodulator 124 to produce a best estimate of the QPSK data.
~ The best estimate of first and second set of data is then available for further
: - processing or forwarding to a next destination, and the received power
-: *..-control data used either directly, or after decoding; to adjust the transmit
.30 . power of the forward link channel used to transmit data to subscriber unit
v+ 100, _
_t FIG. 3 is a block diagram of BPSK channel encoder 103 and QPSK
~%.c:- channel encoder 102 when configured in accordance with the exemplary
| -'-é.,-'"-='f;.-..m'nbodin1.e_nt. of the invention. Within BPSK channel encoder 103 the BPSK
-85 . data is received by CRC check sum generator 130 which generates a check
«:; sum for each 20 ms frame of the first set of data. The frame of data along
- .- with the CRC check sum is received by tail bit generator 132 which appends
.+ tail bits comprised of eight logic zeros at the end of each frame to provide a




Fr&—t4—Tsa btock aragram of the coding perforned for the control 25
channel mhen configured 'in accordance with one enbodi nent of the
i nvention.' DETAILED DESCRI PTION OF THE PREFERRED EMBODI MENTS 30 . A
novel and iWO9852%5 net hod and apparatus for high rate CDVECHYS?#/PI865
communi cation is described in the context., of the reverse link .
transm.ssion portion of a cellular t el ecoftriini cat i ons system Wile the
i nvention may be adapted for use within the nultip t-to- p0|nt reverse.
35 1ink transimoWT ﬁgﬁﬂahﬂvaﬂﬁﬂgr Fé#ﬁﬁﬁﬁﬁb?ﬂﬁ%@%n?ﬂ Btion
is equally appleedbbits drd CRO\EHedk Isufrk id fimsréceiviedrisy cdnvdddmaloancd@iry

other vmrele n e n t he
 nvent i on, ??aﬁﬁ%“ REAPHRE. SR Yt XRICH kel MEL RGRGOLARY |1t
WO 98/ 52365 P@tmms/ generating,code symbols o %%ﬁﬂ%é‘ﬁ‘%ﬂﬁw eneader and
systens trsnsrih ht ate’ @O T & udkeNative) nether vérecoldiiey tatesOdreC pesfsimedor

ot her broadba bl e | C& d m t
System conf.aﬂflie ;:g 17, b8 @%ﬁ%ﬁ%ﬁﬁﬁﬂi&rég %ﬁ?é ekéﬁf}
first set of demplegtrrerfarmanceschayacteristicsedB BP leaygn rasfosms bit03,
whi ch gener at Gfitedlea®iig 1y EOtodd SyRRbols & provide diche divaity f61 AdrSRlable

nodul ation that_is..r ed ul A 0 SK
data) is recem Séﬁs&‘ gﬁé’r{a&ﬁ% ﬁg%gé?&%é? mhslﬁlc: r}%%‘?l@?\ tesfje"%ieggég
symbol st riamaysialy axeeucmsd tpevmble rRATingKPoiBt Tepeatem 136 vhich repeats
received by nttﬁdhﬁlfeﬁléa\iélﬂ M@@u&i&mlmmbaaﬁl peovideol

.data and pilot_ dat Wmch are at t,he K..and SK
encoded data ih*%® %t(e,esmﬁ?‘} E%%aa%, e‘b‘ 0}‘?? % 8§§% § fr%ﬁ&)
techni ques t o hyoirg at@natas@tnmbern@fommbolen R@Pﬂﬁm& th%mbebswenpe also
processi ng syw&ﬂ&6m8%meowmag ofS Yid edatd O fovetconte aﬁdmgoconva.fhfes the

tsﬁte g;sems]ltaje!t ?%Jeg%%n a (\tﬂérl m&ﬁ ,_{%ﬁ?&epf? ﬂ?&lgb%aéi?ﬂger Onl t 100
i s shown, nul tSygrRols for. symbol rate 507.2 kilosymbols per second
(ksps). Also, repeater 138 uses a different starting point to begin the
- ‘repetition for each symbol sequence. When the value of Ng necessary to
. generate 6,144 symbols per frame is not an integer, the final repetition is
20 - only performed for a portion of the symbol sequence. The resulting set of
repeated symbols are received by BPSK mapper 139 which generates a BPSK
code symbol stream (BPSK) of +1 and -1 values for performing BPSK
~ modulation. In an alternative, repeater 138 is placed before block interleaver
* 136 so that block interleaver 136 receives the same number of symbols for
25 each frame.

Within QPSK chamlel encoder 102 the QPSK data is received by CRC
check sum generator 140 which generates a check sum for each 20 ms frame.
 The frame including the CRC check sum is received by code tail bits
- ... .. generator 142 which appends a set of eight tail bits of logic zeros at the end of
.30 the frame. The frazi\e, now including the code tail bits and CRC check sum,
' is received by convolutional encoder 144 which performs K=9, R=1/4
" " convolutional encoding thereby generating symbols at a rate four times the
. encoder input rate (Bg). Block interleaver 146 performs bit interleaving on

-~ the symbols and the resulting interleaved symbols are received by variable .
/35’ starting point repeater 148. Variable starting point repeater 148 repeats the
. " interleaved symbol sequence a sufficient number of times Ny using a
- different starting point within the symbol sequence for each repetition to
generate 12,288 symbols for each frame making the code symbol rate 614.4




conmuni cate wth base station 120. Wthin base station 120, RF processing
system 122 receives the transmtted RP signals by way of antenna 121 and
per f or ns bawé,o,&,e_.,6 20 filtering, downconversion to basebangerasstoosss
digitization. nnaulator 124 receives the digitized signals and performns
denodul ation in accordance wth CDVA techlni-ques to produce ' power
control, BPSK, and QDSK soft deci si on data. BPSK channel decoder 128

decodes the BRI s?m Sééeanddg&ﬁs)rem&ed %@e@d%eé 1R¢ tifayi el d
a best estimate o the < 25 data; "and gtg oﬁder 126 decodes
the QPSK soft rgpetitipgnis do’.ecr BBIYb? %FPB&UP t Bffi’ PRt e Dest
estimate of thesafing &t d Tianbelst ares treceited oby f QPSK anmppmcm whiclof
data is then ayvai

destination, %%‘e%%eure | vega%%\/\gmbggong rol use rh%l gec 'y, or
after decod ngmogdylation comprised: ofAnsim-phase § sfﬁ‘ié it Hannel

used to transnvdluesn{QPSKy)andsz quisdmatureiphase QRSKOcodd @mlsbllssranbbﬁe-ll atidagr am

of BPSK channe an n Iis ® red
I n accordance \I}mfﬂﬁgﬂgbexe Ia??/ ﬁg@ntﬁég gﬂ?nl\? t?% eﬁﬁtemlh&gPSK
channel encoddintameaver cl48rsKthat hlock Hﬁ@deﬁ‘?fr%%ﬁermeﬁyg%:@%

generator 130 B(b]sg@;ne@[@tfema, check sum for each 20 nms frane of the

Feci ved b tﬁf"fab.ft? e LB 1%%5%#'02'53%%%%&5?%%?%@-“gééifbf

ei.ght |ogic ze#qsgr%ncgﬁetbrtbew the inventiarg, shhe BPSK
PCT/ US98/ 0986 8synitbds @wmsam«ectetnnehmmx qbs hfeea&cmn@tadage\amsm leedé r ame
i ncluding the yg gﬂﬁng%'ﬁmm 356b,GRd fleeop P@E@ B0 QPSK

convol uti onal i ch perfornms 9, rate
(R) 1/4 convol e’“@ﬁ%oﬁoﬁg“’t’%é Wﬁéﬁﬁ%‘%‘f Wbé'cé’ﬂ 1@ & USingi e
four tinesis henﬁﬂﬁpliafs 550crand: 1541 e TheR)owen cantrel tdatanm)vs modlulsted by

encodi ng fat esyafigh RBA %ﬁﬁhggg@ eGH@’a fézereueeee Jo@tcfataUAf
is preferred due to |t exi f for ar act tics.
Blocklnterleam mm CORP n % 2‘6‘3%“59%{?6’15 ith,

provi de ti me dpoditive tvplthge, amdrsd]usﬂslthblmphtude accordmg to a gain adjust factor
' . Aq. The PILOT signal provides no user data but rather provides phase and
20. amplitude information to the base station so that it can coherently
.. demodulate the data carried on the remaining sub-channels, and scale the
~ soft-decision output values for combining. Gain adjust 154 adjusts the
amplitude of the Walsh code W; modulated power control data according to

: gain adjust factor A1, and gain adjust 156 adjusts the amplitude of the Walsh
25  code W, modulated BPSK channel data according amplification variable Aj.
. Gain. adjusts 158a and b adjust the amplitude of the in-phase and
: .quadrattue—phase Walsh code W3 modulated QPSK symbols respectively
- according to gain adjust factor Az. The four Walsh codes used in the

- preferred embodxment of the invention are shown in Table L

.30,
P Walsh Code Modulation
Symbols
Wy ++ + +
W, + - + -
W, ' ++ - -
Wj + - -+

Table L




transAi-sser—a—fast—fadimgenviTonnents. The resulting interleaved 10
synbol s are received by variable starting point repeater 138, ,which repeats
the interl eaved synbol sequence a sufficient nunber of tines NR to provide
a const ant W@98526¢s1bol stream which corresponds to out putRGIAFI¥PRes

havi ng a constant nunber of synbols. Repe}aqjl_ ng the synbol sequence al so

I ncreases the tine diversity of the data overcone fading. In the 15
exenpl ary enbodi nent, the constant nunber of synbols is equal to 6, 144
synbol s for each frarre maki ng the synbol rate 307.2 kil osynbol s per second
(ksps). - Also, rehewilbrbel3pparent ta afief ﬁleldledtnstihetaﬂgﬂpb the Wy medenist he

tit f
Goner at e 6, 14518 %jm"ﬁ SR EEall WARH Boccialy ”&“Wﬁ%ﬁew on is
20 only perfoPh]E 55}!9"15'&” nP°‘8?rF‘Pfétr§ly%Img’é‘aq}élﬁ © set

of repeatsd syeBBSK date witlc tie/Wy code Biskthee@PSEK d39 with the Warredet €@nee BPSK

modul atton. 1 el i %eeaﬂpﬁéf’iﬂ%%ﬁ%ﬁ%ﬁdé Q‘FWE@%%W @5%&
interl eaves 289 BRSK data aredmnspitted in accord 113‘@ of
symbol s for PSkchatd (QPSKy \dhidhQPSKIGPHnC hecurdhnmm&erQRSIQ mtiuu@&( aat a

cach 20 1. f S iies, %ﬂﬁeéﬂ% %éﬁ WW&’%@?&%&%%J”

code tail 18i t everyprthagenal hanpg] the; user ofonlthreg of th
logi c zeros atwhRkh maisabheraomupeoﬁé 8er cﬁil&\élrﬁnprovm& ish enpltyeg i:hancode

tail bits and §¥ﬁg convolutlonal encoder 144

whi ch perforns %%%_%3 convo u?fon encoding th reby generatl n

synbol s ai a rate fbaruse ofshorherthegenalorodes aenerates: chipg peg symbol,

i ntefrl eaver l4adpehérefdre bllbwsnfol-r el egtemsive! edingrianids rapehﬁdre wieml ti ng

I nterl eav )ég?g[ ? 21§ le PRdYs. T ter
148. Vari 2§I e I ng p I'n rep ﬁ%ggﬁ\reeusegﬁ o ﬂg&r ;“r’l%lg?l eave#iq-'g?

sequence a sufffPRS BRENALY] gperding °E}SPE§" es E msk ¢ | nt
wi thin the syrfadingsediencis & anajeacbourepeof teroor tin teyeestrialt eomm&‘ammbol S

for each frawm@w%%ﬂ%méﬁt 8f 8ddesbndX R RAghh BCH4SRBANI868
? with the present invention, however, the use of a larger set of longer Walsh
- 20° codes reduces this enhanced protection against fading. The use of four chip
codes is considered optimal because four channels provides substantial
flexibility for the transmission of various types of data as illustrated below

while also maintaining short code length.

. Summer 160 sums the resulting amphtude adjusted modulation
25 symbols from gain adjusts 152, 154, 156 and 158a to generate summed
: modulation symbols 161. PN spreading codes PNj and PNQ are spread via
multiplication with long code 180 using multipliers 162a and b. The
resulting pseudorandom code provided by multipliers 162a and 162b are
. usedto modulate the summed modulation symbols 161, and gain adjusted
30 quadrature-phase symbols QPSKQ 163, via complex multiplication using
- multipliers 164a-d and summers 166a and b. The resulting in-phase term X
and quadrature-phase term XQ are then filtered (filtering not shown), and
upconverted to the carrier frequency within RF processing system 106
o shown in a highly simplified form using multipliers 168 and an in-phase
- % 85 and a quadrature-phase sinusoid. An offset QPSK upconversion could also
* beused in an alternative embodiment of the invention. The resulting in-
phase and quadrature-phase upconverted signals are summed using
summer 170 and amplified by master amplifier 172 according to master gain




KiTosynbol s per second (ksps). Wen NR I s not an 1 nt eger, the final _
repetition is perfornmed for only a portion of the synbol sequence. The

resul ting reposksdssynbols are received by QPSK mapper 14%afdiossggner at és
a QPSK ‘code synbol stream configured for-performng QPSK 5 nodul ation |

conprised of an in phase QPSK code synbolistreamof +1 and -1 val ues
(QDSKI) and a quadr at ur e- phase QDSK code synbol streamof +1 and -1

valt ues (QPSK?hddse wg&ﬁéraﬁ;tm s{t¥ maaeris hﬁ&sm&é& «'est@dséoh StagbR 1200qk.

i nterd eaver i nter e ceive e s er o
synbols for e d%gig—#"&‘ i lféﬁs\{% dl ﬁmp Fﬁrﬁﬁagflgrgqb
FIG 2 confi gmo@dlaaSS Mido bandwiddthi tohremaine complatible mﬂmdhnebmdmdtheof
invention. Th ¥R @hanhd&lgm BPSK channel - encoder 103 are each

e ity B U S, e e o
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remai ni ng sub- h‘éﬁ‘?& gsB qengategsop:?ﬁ cp@ 6‘?&:&1 gutanv RRSIRglY
conbi ni ng. Gaihighetj Lescodexs ingjatistate t Be caompbe taudtainéd.t heln/\4drs haltemtative

2 st 156, ot g et e IS Hi g SAnRladon tn R ?%5‘8:? o
channel data iﬁ?ﬁ%e E:S Lﬁ%ﬁaﬁ"ﬁ?ﬁ%?’z ‘8 %1/}2 hd b
adj ust t hdSanpates Eiesupparied by vprigus rates ofcgmhapnruam enviding mtebeRV\B
nodul at ed QPSleqealin]l A &85 PEEfdr'Ré BPSRGhahfAlhd theIQPBKadianfikl hACEREwAS:

The four Wl sh referred enbodi nent of the inventioh are
shown in- TabI e 1™ gf%ﬁi@é;gﬁ%gg %Edul ation S bols
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+ Table L WD 98/52365
be apparent to one skilled in the art that the W

0 code is effectively no nodulation at all, which is consistent with.
processi ng 65pi | ot data shown. The power control dat2CTUS9HORREP at ed
with the WI code, 5 the BPSK data with t&g W2 ‘code, and the QPSK data with
the WB code. Once nodulated with the appr®priate Wal sh code, the pilot,
power control data, and BPSK data are transnitted in accordance w th BPSK
t echni ques, an “aKl-_and_.QESKQ)—l_n_ae.sngam?_sm.h_@F K -
techni ques as |idgscri bed BreK | t | Ehsodbrd GUtbeR Rasund@Eneddeprd {NaR=id i not
necessary that] 10 every o gonal nel t ha e e 0
only three of |the four #’ code<&h\/\ﬁgre on SB (5?1'%3"%5[&'t ﬁ E% {h"l"’éﬁo rolji ded
i's enpl oyed i han_aliernhiive enh/ Sy e e
short orthogorgisnGRses geherAiddd féwereqm ps| per onand phereforp

all ows for rmr'é"‘ge'X'[‘enswe TOUr Mg Ao T epet T o Wierm unp Ted to ]
syst ems i ncor _us?&ﬂ&u.n.g.eiu_ﬂl shldddeg 2 ile
coding and regetition proli dgspoprotject 4 6fe aghi et Ral e| gh43fa gng which is
a major - sour errorjfin terredtri onfruni cat | te The Upe of
ot heJr nunber s h 9 rg-t-h_s-D-L?;.——‘ ' }e—present

i nvention, howgever. the ube 25608 | dr ge2,046&t 53 | onger} mmh bscodes
reduces this eﬁﬁ%ﬁqﬂpro ecﬁi&g adai nsted adl pigs The Jusegof f p%%hl p
codes is consildered optTTR—DETaTS ' STpStantTar
flexibility fdqBSifulBatenchi <&600 nf] var 768)c | 188 st rat bd
below while alm_mmal nt ai hi ng ggaort] codegd en

resul ting :anpl

Ttude ad) ust

ed nodul at1on
154 156 and 158a to generate sumred

_Table II. BPSK Channel
5
Label ER,QPSK Encoder Out]NRR=14 |Encoder |NRR=12
(bps) R=1/4 (Repetiton | Out R=1/2| (Repetition
| (bite/frame) Rate, R=1/4) |} (bits/frame) | Rate, R=1/2)
163,600 12,288 |1 8144 |2
' | High Rate-72 76,800 _ 6144 |2 3,072 |4
| High Rate-64 70,400 5632 |2 211 2,816 _ |4 411
B . 51,200 _4096 |3 2048 |8
| High Rate-32 38,400 3,072 |4 1,536 |8
: 25,600 2048 |8 1,024 |12
[ RS2-Full Rate 14,400 1,152 {1028 576 |21 /3
RS1-Full Rate 9,600 768 |16 384 |32
NULL 850 _ 68 180 12/17 84 361 7/17
Table HOI. QPSK Channel ‘ '
| Tables II and Il show that by adjusting the number of sequence
. repetitions Ny, a wide variety of data rates can be supported including high
- 1_0 data rates, as the encoder input rate Eg corresponds to the data transmission

" rate minus a constant necessary for the transmission of CRC, code tail bits
and any other overhead information. As also shown by tables Il and I,
QPSK modulation may also be used to increase the data transmission rate.
Rates expected to be used commonly are provided labels such as "High Rate-



Fodur ation synbol s 161. PN spreadi ng codes PNl and PNQ are spread via
mul tiplication with . long code 180 using nultipliers 162a and b. The

resul ti ng pygugessesndom code provided by nultipliers 162a apdriéstmessse used
to nodul ate.the summed nodul ati on synbol s 161, and gain adjusted 30 :
guadr.at ur e- phase synbol s QPSKQ 163, via cddplex, multiplication using
multipliers 164a-d and sumers 166a and b. The resulting in phase term Xl
and quadr at ur ezphﬁaemghrmai@aar"e THuee fates aoted 4f HighrRate-72p High Rate-64and
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as wel | aggby &h&mm‘gglcmu RveAlthro’ G BRdre! 6f Ttl!i@tmﬁmiﬂéeoﬁths ozeﬂvammms

repeati ng NR per |0 I eSPORSE t h| gh ut data r.at e
descri bed net Ume 5811‘&'8 daSa| é%g&ggfg?lﬂé ti\el %\?B‘sﬁussé?l?‘ngl e
rexamplena multiplexer dnpt 10 |

subscri ber umrat&)vmmeductl@n ofiths :epspyparm
of ]giata 3 at gs .shbwrd) afchuet . binglte ﬂﬁﬁaé‘dtﬁﬁet Al E&hﬁlﬁﬁlﬂ am]gdogt%s NRbe
perforned : by yarial st ar at er

I ncreasi n\%jlléy tﬁ n%%‘ﬂfe?mﬁ%l taé%t%%%g\%&bﬁ §t%len€) W%ﬂlt tatd

al ternati ingreased vianeithestsansmissiont ever 2 pasticelar channelnatobigheri s
performed W tratdshorrmubtiple traASkidsicHn Cﬁﬁfdrmécemmtbneé wsly éveremitiple

and encoti ﬁSCr%’?és&% qﬁéw Eﬁhf%i’e”ﬁé‘“% Phegelld ?#%Hé‘i‘éé aen%é'%@%n# '

QPSK channel the; gr7e% 1ate hpgomes PE%‘FGEH the maximum
' transnut power of the of the transmit system power is reached
20 Providing multiple channels also enhances flexibility in the

.. transmission of different types of data. For example, the BPSK channel may
be designated for voice information and the QPSK channel designated for
transmission of digital data. This embodiment could be more generalized by
designating one channel for transmission of time sensitive data such as

25 voice at a lower data rate, and designating the other channel for
.. transmission of less time sensitive data such as digital files. In this
. .. embodiment interleaving could be performed in larger blocks for the less
.. time sensitive data to further increase time diversity. In another
;;._embodm\ent of the invention, the BPSK channel performs the primary
30, transmission of data, and the QPSK channel performs overflow
- transmission. = The wuse of -orthogonal Walsh codes eliminates or
e .- substantially reduces any interference among the set of channels transmitted
... from a subscriber unit, and thus minimizes the transmit energy necessary
" . for their successful reception at the base station.
.35.. ... . To increase the processing capability at the receive system, and
", ... . therefore increase the extent to which the higher transmission capability of
the subscriber unit may be utilized, pilot data is also transmitted via one of
the orthogonal channels. Using the pilot data, coherent processing can be



FTWO-98152365 PCT/ US98/ 09868 12 Label ER BPSK Encoder Qut NR, R=1/4 Encoder
NR, R=1/2 (bps) R=114 (Repetition Qut R=1/2 (Repetition ne Rate; R=1/4
its/frane Rate, R=1/2 Hi gh Rate-72 76,800 6,144 1 3.072 2 h Rat e- 64
70, 400 5, 63WQ9852I66 2 816 22111 51.200 4096 1 112 2. 048 31’ TIOR8 - 32
38,400 3,072 2 1,636 4 25 600 2,048 3 1,024 6 RS2-Full Rate 14.400 1.152 5
113 676 10 213 RS1-Full Rate 9.600 768 8 %84 16 NULL 850 68 90 6/17 34 180

12/17 t Table IL BP annel 5 Labe R BPSK Enco Qut, NR,R=1/4
Encoder NR, R-m?f°%$f§)at q /FRCEIYR: SRR BF.E@fP(mW“ﬂ@ %erﬁglqvtq‘%nﬂ‘e phase

ita/frarrl e Robffsetiof teljevierseflinlasipnatat Alse-thepildttihts 6dn be uB&S td optitridly?

H gh Rate-72 7 0 816
44711 51. 200 .@%gﬁ&ﬁéﬂsﬁ %ﬂfﬁ%ﬁ% i iyt Ayt B g‘?@’% 600
-2048 6 1 024 aom Pnge; shg cphtset 38 Temo thezat e
9.600 768 1% 3fvulfipa thl‘&g:halB@Goﬁ&lyl&QilgMéﬁ thé niﬁlﬁpaﬂi hgrﬁhbd:anbétomﬂiﬁd
Channel Tabl es %g% :.Se?féﬂf
repetitions NRd&ger ﬁwy"aﬁ a g‘éraa écan be upported I nc d?‘?lle

hi gh . proper processmg decrease m the req receive power ows

greater trangnussxons rates to be processed successfully, or conversely, the
interference between a set of reverse link signals to be decreased. While
10 some additional transmit power is necessary for the transmission of the
- pilot signal, in the context of higher transmission rates the ratio of pilot
channel power to the total reverse link signal power is substantially lower
. than that associated with lower data rate digital voice data transmission
i cellular systems. Thus, within a high data rate CDMA system the Bh/Np
15 - gains achieved by the use of a coherent reverse link outweigh the additional

~ . power necessary to transmit pilot data from each subscriber unit.
- The use of gain adjusts 152 - 158 as well as master amplifier 172
further increases the degree to which the high transmission capability of the
, above described system can be utilized by allowing the transmit system to
20 adapt'to various radio channel conditions, transmission rates, and data
~* " types. In particular, the transmit power of a channel that is necessary for
proper reception may change over time, and with changing conditions, in a
- manner that is independent of the other orthogonal channels. For example,
' during the initial acquisition of the reverse link signal the power of the pilot
125 channel may need to be increased to facilitate detection and synchronization
i at the base station. Once the reverse link signal is acquired, however, the
.. necessary transmit power of the pilot channel would substantially decrease,
..+ and would vary depending on various factors including the subscriber units
o~ .. rate of movement. Accordingly, the value of the gain adjust factor Ay
- /"30": 'would be increased during signal acquisition, and then reduced during an
e oﬁgbir’xg communication. In another example, when information more
“ tolerable of error is being transmitted via the forward link, or the
. environment in which the forward link transmission is taking place is not
.+ prone to fade conditions, the gain adjust factor A; may be reduced as the
35 " need to transmit power control data with a low error rate decreases.
“. % ' Preferably, whenever power control adjustment is not necessary the gain

. adjust factor A, is reduced to zero.




10 data rates, as the encoder |nput*rate ER corresponds to the data _
transm ssion rate mnus a constant necessary for the. transm ssion of CRC

code tail biges dgﬁﬂg any other overhead information. As al sgc$ Rﬁiﬁﬁwm t abl es
1 and 111, nodul ati-on nmay al so be used to increase th at a

transm SSI on rate. Rates expected to be gsed commnly are pr.ovi ded Iabel S
such as "H gh Rate WD 98/52365 Pcr/ US98/ 09868 13 72" and ' Hi gh Rate 32

;I'hofsg r at ef not fed7521§ églz&neﬁmo&%é}e?émeh& @F tﬁétﬁv@ﬂhonﬁlflﬁe Fiat
raffic rates o a respecti vel S
si gnal i ng and mm gnﬁ' %h‘%g
regpect i 8e| y. @M%bm@oarnomoﬁlﬂlreﬂaﬁ@ wtamghpoduert &l& gam; 5
‘éilﬁgc{ od 1t gfec . v&'%ﬁ%’?ﬁgﬁlﬁﬁgﬁﬁy?ﬁgsﬁ??@wﬁm J‘f"%{f’wgﬁ%
nu rate t g% B ’a
frame erasur e , thevibasehstatiom | may pransnqift pd!welt gongok tinfotmationT requisting the
dat ng‘vif' ¢ Qo;?fﬁy ﬁ:; %gf &%ﬁ;?ﬁ?‘?% kg %’Eﬁ"‘”ﬁ% 39;}‘ %‘% ther
in addition t n
rﬁdubt i on of tcbfeglataphavmgodlffaem Bﬁxsxﬁm@zoamba lsm:hms tdlgihzgérvc(imtand ]
shown) co S r e
L o8 ol i U o e L
can be incr r C'
hi gher rates tvmasmbiatqd d\misniﬁhecnct@drémrmatesmfnmu\anMustcgedmbthe
e e g koo e
the maxi mim t W Emthed.
20 Providity neod pﬂe c Fhim avosld | exendwallyn dead ftb ethiebgaint gdjust fantor of one
transni ssi on OéhaEHafBéﬁ tinkdeREE] Allai fo ﬂF@bﬂ%af‘maQ ls,tt!f'l% ladfilae rlﬁv.%r TRy
Cransm o) on olSoRTH S\"ﬂhﬁ\%r R &B?saeg@nreeﬁ% <& b
desi gnati ng on@ecmw}Wbrﬁmamn qréeqsemmw dpte.a Hucithes 2%.
voi ce -at a | ovinstatiebs) tled eraresnsit dpswenadfl tige tditiret heversddivide! mhgr require
20 adjustment due to fade conditions or movement of the subscriber unit 100,
In these instances, the base station 120 can do so via transmission of a single
power control command. '
Thus, by allowing the gain of the four orthogonal channels to be
adjusted independently, as well as in conjunction with one another, the
25  total transmit power of the reverse link signal can be kept at the minimum
necessary for successful transmiission of each data type, whether it is pilot
- data, power control data, signaling data, or different types of user data.
- Furthermore, successful transmission can be defined differently for each
- data type. Transmitting with the minimum amount of power necessary
30 allows the greatest amount of data to be transmitted to the base station given
the finite transmit power capability of a subscriber unit, and also reduces the
. interfere between subscriber units. This reduction in interference increases
" ‘the total communication capacity of the entire CDMA wireless cellular
- system _
.35 .- The power control channel used in the reverse link signal allows the
: subscriber unit to transmit power control information to the base station at a
variety of rates including a rate of 800 power control bits per second. In the
preferred embodiment of the invention, a power control bit instructs the




tTansm sSion of Tess time sensitive data such as digital files. In this
enbodi nent interleaving could be perfornmed in |arger blocks fdr the'less
time sensitiweogiabeg to further increase tinme diversity. |npeayosdsmpses: .
enbodi mrent of the invention, the BPSK channel perfornms the primary .36*"
transm ssion of data, and the QPSK channel6é perforns overflow transm ssion.
The use of orthogonal WAl sh codes elimnates or substantially reduces any
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152 - 158 as vmspeqsﬁormleernamsl 1§ jas 'R3t7Bull Rate and RS2-Fu11 Rate, and each
20 lower rate is approximately one half the next higher rate, creating a set of

rates comprised of a full rate, a half rate, a quarter rate, and an eighth rate.
The lower data rates are preferable generated by increasing the symbol
repetition rate N with value of Ny for rate set one and rate set two in a
BPSK channel provided in Table IV.. '




further 1 ncreases the degree to which the high transnission capability of
the above described systemcan be utilized by allowing the transmt system
to 20 adapt M48dsl ous radi o channel conditions, transm Sft-% ;@5@@ and
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In accordance with the exemplary embodiment of the invention,
when the data rate of a frame changes with respect to the previous frame the
transmit power of the frame is adjusted according to the change in
transmission rate. That is, when a lower rate frame is transmitted after a
Mgher rate frame, the transmit power of the transmit channel over which
‘the frame is being transmitted is reduced for the lower rate frame in

proportlon to the reduction in rate, and vice versa. For example,

if the

transmit power of a channel durmg the transmission of a full rate frame is
transmit power T, the transmit power during the subsequent transmission
of a half rate frame is transmit power T/2. The reduction is transmit power
is preferably performed by reducing the transmit power for the entire
. duration of the frame, but may also be performed by reducing the transmit
. '_duty cycle such that some redundant information is "blanked out.” In either
. .case, the transmit power adjustment takes place in combination with a
closed loop power control mechanism whereby the transmit power is
 further adjusted in response to power control data transmitted from the base

station.

FIG. 515ablockd1agramofRFprooessmgsysten\122and
demodulator 124 of FIG. 2 configured in accordance with the exemplary

-



case, the base statiron 120 woul d establish different target error. rates
for the two associated channels. If the actual error rate of a charnel
exceeded thavobmsges error rate, the base station woul d i nYigTnSbsdRes
subscriber unit to reduce "the gain adjust of that channel until the actual
error rate reached the target 15 error ratld. - This would eventually lead to-
the gain adjust factor of one channel being increased relative to the
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t he subscri berembed nnent of the mven’aon Combmer 184 then sums the sets of soft
20 decision data received from finger demodulators 182 to yield a single

" instance of power control, BPSK, QPSKI and QPSKQ soft decision data.
) FIG. 6 is block diagram a finger demodulator 182 of FIG. 5 configured
in accordance with the exemplary embodiment of the invention. The Ry and
Rq receive samples are first time adjusted using time adjust 190 in
25 accordance with the amount of delay introduced by the transmission path of
" the particular instance of the reverse link signal being processed. Long code
200 is mixed with pseudora:ndom spreading codes PN; and PN using
mulhphers' 201, and the complex conjugate of the resulting long code
| modulated PNj and PN, spreading codes are complex multiplied with the
~30 time adjusted R; and Rq receive samples using multipliers 202 and
" summers 204 yielding terms X; and Xo Three separate instances of the X
and XQ terms are then demodulated using the Walsh codes Wy, W, and W,
" respectively, and the resulting Walsh demodulated data is summed over
~ four demodulation chips using 4 to 1 summers 212. A fourth instance of
- 357 the X and Xq data is summed over four demodulation chips using
7" summers 208, and then filtered using pilot filters 214. In the preferred
embodiment of the invention pilot filter 214 performs averaging over a
series of summations performed by summers 208, but other filtering



WAiTe 1T 75 generally useful to have rapid power control. within a CDVA
system it is especially useful in the context of higher data rate 5

conmmuni cat 'ﬁB%s/sﬁ@' ving data transm ssion, because digit apcfloésaobggsOr €
sensitive to errors, and the high transmi ssion causes substantial amounts

of data to be lost during even brief fadeconditions. Gven that a high
speed reverse I'i nk transm ssion is likely to be acconpani ed by a high
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(Repetitti.on R etltlo R= |ts/fra Rat e,
R=112 RS2:iFul | Wﬁl’&Pﬁgp JH%‘”??@“RPI% é‘?}{mlf Rate 7,200 576

102/3 288 B 1/3 RAxddition éo pso\adﬁmgzpha.@nnmmm thgopidot |ay alseche msedit h
Rate 1,900 15Z,48:8/the flef® #ftdA to facilitate time tracking. Time tracking is
performed by also processing the received data at one sample time before
.. (early), and one sample time after (late), the present receive sample being
... - processed. To determine the time that most closely matches the actual
.20 ; arrival time, the amplitude of the pilot channel at the early and late sample
time can be compared with the amplitude at the present sample time to
determine that which is greatest. If the signal at one of the adjaéent sample
-times is greater than that at the present sample time, the timing can be
s 'ad]us’ced so that the best demodulation results are obtained. -
25 FIG. 7 is a block diagram of BPSK channel decoder 128 and QPSK
.. channel decoder 126 (FIG. 2) configured in accordance with the exemplary
" embodiment of the inventior.. BPSK soft decision data from combiner 184
- (FIG. 5) is received by accumulator 240 which stores the 'first sequence of
- 6,144/Ng demodulation symbols in the received frame where Ngr depends -
30 . on the transmission rate of the BPSK soft decision data as described above,
L and adds each subsequent set of 6,144/Ng demodulated symbols contained in
. the frame with the corresponding stored accumulated symbols. Block
" deinterleaver 242 deinterleaves the accumulated soft decision data from
-  variable starting point summer 240, and Viterbi decoder 244 decodes the’
. 35 " deinterleaved soft decision data to produce hard decision data as well as CRC
" check sum results. Within QPSK decoder 126 QPSK; and QPSKg soft
decision data from combiner 184 (FIG. 5) are demultiplexed into a single soft
decision data stream by demux 246 and the single soft decision data stream is




RS1- Full Rate 9,600 768 8 384 16 RS1-Hal Rate 4.800 384 16 192 32

RSi - Quarter 2,800 224 273/7 112 546/7 Rate RS1-Eighth Rate .11600 128 48

64 96 NULL ¢8(®s8%690 6/ 17 34 180 12/17 Table IV. RSl and R32USRa0B6Het s i n
BPSK Channel The repetition rates for a QPSK channel is twice that for the
BPSK 5 channel. In accordance with the e&nplary enbodi ment of the )
invention, when the data rate of a frane changes with respect to the
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signal s ref§| V%Qrefntc%m antenna 121 with an in-phase sifiusoid and

'FIG. 8 is a block diagram of modulator 104 (FIG. 2) configured in an
alternative embodiment of the invention in which a single BPSK data
. channel is employed. Pilot data is gain ‘adjusted by gain adjust 452 in
-, .~ acdordance with gain adjust factor Ap. Power control data is modulated with
20 - Walsh code W3 by multiplier 150a and gain adjusted by gain adjust 454 in
accordance with gain adjust factor Aj. The gain adjusted pilot data and
- power control data are summed by summer 460 producing summed data
- 461 BPSK data is modulated with Walsh code W by multiplier 150b and
- - then gain adjusted using gain adjust 456 in accordance with gain adjust
.+ 257 factor Ap.
.y - In-phase pseudo random spreading code (PN]) and quadrature-phase
= pseudo random spreading code (PNQ) are both modulated with long code
_ -+~ 480. The resulting long code modulated PNJ and PNQ codes are complex
.. multiplied with the summed data 461 and the gain adjusted BPSK data from
L 30 gain adjust 456 using multipliers 464a - d and summers 466a - b yielding
"+ terms X{and XQ. Terms XJ and XQ are then upconverted with in-phase and
*  quadrature-phase sinusoids suing multipliers 468 and the resulting
~..-upconverted signals are summed by summers 470 respectively, and
+" amplified by amplifier 472 in accordance with amphtude factor Ay
*. generating signal s(t). :
:.¢7 .7 The embodiment shown in FIG. 8 differs from the other
7'+ - embodiments described herein in that the BPSK data is placed in the
* quadrature-phase channel while the pilot data and power control data are




quadrature phase sinusold producCing I n-phase receive, sanples R and
quadr at ur e- phase. . recei ve sanples RQ receptively. It should be understood 5
that RF proggsegisassssystem 122 is shown in a highly sinplifipegnfsossvessand
that the signals are also match filtered and digitized (not shown) in
accordance with w dely known techni ques. 2Recei ve sanples R and RQ are
then applied to finger denpdul ators 182 within denpdul ator 124. Each
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i's sumed fVeryn accordance with the embodiment of the invention shown in FIG. 8.
Receive samples R] and.-RQQ are time adjusted by timing adjust 290 and the

: PNJ and PNQ codes are multiplied by long code 200 using multipliers 301.
~ The time adjusted receive samples are then multiplied by the complex
~ conjugate of the PNJ and PNQ codes using multipliers 302 and summers 304
' 25 yielding terms X] and XQ. A first and second instance of the XI and XQ
terms are demodulated usmg Walsh code W; and Walsh code W using
~ multipliers 310 and the resulting demodulation symbols are summed in sets
.of four using summers 312. A third instance of the X and XQ terms are
-summed over four demodulation symbols by summers 308 to generate pilot
30 reference data. The pilot reference data is filtered by pilot filters 314 and used
" . to phase rotate and scale the summed Walsh code modulated data using
... multipliers 316 and adders 320 producing BPSK soft decision data, and after
being summed over 384 symbols by 384:1 summer 322, soft decision power

- . control data. )
35 . . FIG. 10 is a block diagram of a transmit system configured in
. accordance with still another embodiment of the invention. Channel gain
400 gain adjusts pilot channel 402 based on gain variable A;. Fundamental
channel symbols 404 are mapped into +1 and -1 values by mapper 405, and



U aration chips using 4 to 1 sunmers 212 A fourth instance of 35
the XI and XQ data is sumred over four denobdul ation chips using summers
208, and t hwodsiskiesred using pilot filters 214. In the preafcavusssiossss
enbodi ment of the invention pilot filter 214 perforns averagi ng over a
series of summations performed by sumrer 22208, but other filtering WO -
98/ 52365 PCT/ US98/ 09868 19 techniques will be apparent to one skilled in
the art. The feath symtol is-pbdslatedawithdValBhaodeWpkqea tpiH, 6t~ §Whel 5 =2+ used

to phase rotatggand.g§c ol gotal

accordance wt Eﬁ BPSKﬁrrg ul at elgxﬁght aﬁw a\é\%% 5{3111%&%%@14 n%?{‘%% | ca€| on
using mul tipl e st eﬂbe@umsw Agushs ¢ 0d é?@)ﬁrep%m nt rol
and BPSK databywmwmgm-pmdmdm data |s phase rotated usi ng t he

i n phase agd quadr quﬂg

QPSK nodul gt ed dat ghgél ng ngfhid'il ers ng 296
deci si on QPSK™BRRET %ea%ﬁ? Ql igm Wer
384 nodul at i or-,sy(Bain adjuyst atfusto the uiﬁmftl@Wymaidiﬂﬂ@dpdmr Controd|

soft decision cil-g@tlﬁ]Q%a Btf%Wv %?Bg(iﬂgﬁ%‘)%el ¢! o o 9%% Kb 34 he V8

Wal sh code nodu e power co cisiton ta are
t hen made avai eﬂoi‘mﬂbén‘ﬂ §° dg W e gquak & raty e terrbodt mendhef Wae

i nvent i on,10enaneduigtedn dymbelzoaiien gains adjesfedr by dgain idjﬁstpmrbasédlwl a.ﬁat a as

well. 15 1n a Nal O t ts1:%¥
used wthin S%iéltd‘r)%cé"vaﬂa%tbgérhﬂ?o ;Ba?cﬁiﬁta 4 Qnﬁd;c | ng B3 ? g’gkl ng
is performedSHmeLA p’i"chQéE%@“ﬁ drature p - at” one sanple tine
before (early), aRlidshowddshempparentrthzatf tsirrce(lllﬁt Walslt hedps e rdnd W@la!e

sanpl e bei ng Oarﬂﬁ r
t he actual; (ﬁff?&\?a?& e |tt%<g§t gﬁ%&l@%ﬁ ot ¢h nnﬁ'ﬁ'l e earl y
and | ate éénm ¢l fepmstada P iete 'sahzﬁf that o the sHpg ‘iﬁ‘%@ht
sanpl e tine t@hadm&lmﬂmrmﬂhnte&bnxﬁtﬂ@ubib&ta@ybrﬂﬁfﬂxﬂﬂt&@@l citaraved of
the adjacent samRhfits dd ﬁ%gﬁ&@iﬁ%ﬁ&éﬂ@ofﬁ@ﬁﬁﬂaﬁ&ﬁtﬂrcﬁﬁﬁﬂ& sanple tine,

the timng can be

adj, ust t he hest de t esul ts _are
obtained. 25 FIG Jphage | ?f&k 8’ %ﬁiﬁng? JROAF FomBley QPSK
multiplied by the PN and PNg spreadmg codes as shown, yielding in-phase

20 term X; and quadrature phase term Xqo. The quadrature phase term Xg is

o delay by 1/2 the duration of a PN spreading code chip to perform offset QPSK

2 spreadjng; and then term Xj and term Xg are upconverted in accordance the

RP processing system 106 shown in FIG. 4, and described above.

By using Walsh codes Wy, Ws and W¢ having different lengths as

25 described above, this alternative provides a set of communication channels

- having a greater variety of rates. 'Additionally, the use of a shorter, two chip,

Walsh code Ws for the supplemental channel provides an orthogonal

higher data rate supplemental channel with a peak-to-average transmit

- power ratio that is less thanthat associated with the use of two channels

7 .30 * based on 4 chip Walsh codes. This further enhances the performance of the

" w7 .. transmit system in that a given amplifier will be able to sustain higher rate,

“OF transm1t with greater range, using the lower peak-to-average transmit
power waveform. '

3’%

R . The Walsh code allocation scheme described with regard to FIG. 10,
" 35 . cani also be viewed as the allocation of eight chip Walsh space in accordance
=, with Table VL
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NR =~ dedndhlart dh syk
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the soft decision data fl[rgm varraple start 273, and
Viterbi decoder 252 decc£s—€'-'h-o—5—df Forl ok ey hol's to
produce hard decision ddt# 48s wel + -ase +CRC Mtrhmtalesul ts. |n the
alternative exenplary erfhpdi maq,t de_,scrl bed | respecijto FIG 3 in
whi ch synbol repetition rs~performet—betore— , imul at ors 240
and 248. are placed after block.deinterleavers 242 and 250. In the

embodi ment of the invention incorporatingable&iuse of 10 rate sets, and
therefore in which the rate of particular frame i s not known, rrultiple

decoders are enpl oyeg, a&éﬁﬁm ré‘&ﬁ&.ﬂ%% Z%Qkfgoglrgﬁltaﬁg %H‘{%SH?WS}'

and then th fr assocl at
ceianaglsc using 2 single shorter

have, been a?@ﬁeﬁ%ﬁf gésh)f
ot her error checddmglenmalmdshescmnphxﬂyeof thiet frdrisenipr systérae Bér {Hampplesent

15 t = 04
con:c P\éﬁpeholnn airx]ﬁdg% ergmgrn%m mﬂag&x%&im%% t?1gl e

BPSK data .
' It is further contemplated that the transmission system shown in FIG.
10 can operate at various spreadmg bandwidths, and therefore with the
Walsh codes and spreading codes generated at various rates other than
1.2288 Mchips/second. In particular, a spreading bandwidth of 3.6864 MHz is
contemplated, with a corresponding Walsh and spreading code rate of 3.6864
Mchips/second. FIGS. 11 - 14 illustrate the coding performed for the .
fundamental, supplemental and control channels in accordance with the
use of a 3.6864 MHz spreading bandwidth. Typically, to adjust the coding for
use with a 1.2288 MHz spreadmg bandwidth the number of symbol repeats is
reduced This principal or adjusting the number of symbol repeats can be
apphed more generally to increases in the spreading bandwidth including,
for example, the use of a 5 MHz spreading bandwidth. Adjustments
performed to the coding for a 1.2288 MHz spreading bandwidth system other
than reduction in the number of symbol repeats are particularly noted in the
_ _description of FIGS. 11 - 14 provided below.
FIG. 11 shows the coding perfo;fmed for the four rates (i.e. fuﬂ, half,
- quarter and eight rate) that make up the 1S-95 rate set 1 when performed in
accordance with one embodiment of the invention. Data is supplied in 20
ms frames having the number of bits shown for each rate, and CRC check
bits and eight tail bits are added by CRC checks sum generators 500a - d and

10
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20



channel Ts enployed. Pilot data is galn adjusted by. gain adjust 452 in
accordance with gain adjust factor AO. Power control data is nodul ated with
20 Wl sh coovowwshes nul tiplier 150a and gain adjusted by gacrussgnsses 454-
in accordance with gain adjust factor Ai. The gain adjusted pilot data and
power control data are sunmmed by summer 4@6 pr oduci ng sumred data 46L BPSK

data is nodul ated with Wal sh code W2 by nultiplier 150b and then gain
adj ust ed usi ngaiirgenerators 328 < Additionallye mate b/4eanyolefioral mdmam or .

A2. :jn phaze g difﬁioéﬁghpfaw ROnGEHAdriZN én@agmsmn@tg d o,
seudo random's | e r ng code
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with the summeepdgasymbels andblote inpderieayefuaising Hﬁi@l&kdmléams 3506gai-nd,;
% and XQ S%Z'gﬁ‘*m‘a‘ng‘é Ruinie 17 synthotd inditd tmegdrﬁ"?ﬁﬁ?%”b’ ““%45&9 t“eerms
quadr at ur e- ph %@'S%gﬁ %@?Xi’b’ l’ﬁgeﬁ
upconvert ed mlg#&ﬂasedimumgﬁé&icw;emﬂwdsmbé(gmm&ﬁomed@gﬁmd 'Htep%& i ed
o gnal s(t). Toge mEIOTORRER, tik bl Tk (peated T4 timd by b dliapeitetd'
i
engodi nments de¥chi- Bgﬁl}ﬁ%%fé]w‘f?égyﬁg e?ﬂ[pa'@?d in the
quadr at ur elbhase chAsdiscusded| aboveceaeh apdedzyrbal rid qhevﬁundammtailddahal e WO
98/52365 PCT/ Uagd@ult&édavitk h Ruf WK 'E%db'wlil'%?ﬁﬁ? 3, ?ata |@ g:psoggx‘”t ﬁgs
¢ 4

nbodi t f th h
?n ghiaggnc?]ag e‘al(% %’n zgesc%{‘iligt e&gég %éﬂ'ieFYﬂl Paci ng

t he BPSK dat a $esondhtheqnuhber uok Wilsk caruh spresiding codbechips it 73,728, whmir
control data '&rl’é&?oﬁds rtopbiWElsﬁhéﬁlES'foi-%&@Eeéf e 189K cbole BRI Gn

rati o of tJ verse link signal e phases of-the channel s”are ort gonal

causing th fude of the .sum of the two channels to vary less in
response to changl r@rdat@sﬂm@eﬂt&uc@s 112288 piighinsdersonde dhé r number of

mai ntain a gi vean fmed by syiibsl repeliteRs51001 Bareliubdd Y GGROE)POVer
ratio charact e.&haiﬁ&m% o ?epeater 508b repeats the sequence of symbols in

the frame three (3) times, plus 120 of the symbols are transmitted a fourth

20 time, and transmission repeater 508c repeats the sequence of symbols in the

~ frame six (6) times, plus 48 of the symbols are repeated a seventh time.

: Additionally, a fourth transmission repeater (or fourth transmission repeat

step) is included for the full rate (not shown) which transmits 384 of the

sequence of symbols contained in the frame a second time. These repeated

'25  transmissions all provide 768 symbols of data which, when repeated eight

times by symbol repeaters 510a - d, correspond to 6,144 symbols, which is the
number of chips in a 20 ms frame at 1.2288 Mchips/second.

FIG. 12 shows the coding performed for the four rates that make up

1595 rate set 2 when performed in accordance with one embodiment of the

30 invention. Data is supplied in 20-ms frames having the number of bits

" shown for each rate, and a reserve bit is added by reserve bit augmenters

- 52la-d for each rate. CRC check bits and eight tail bits are also added by CRC

" checks sum generators 520a - d and tail bit generators 522a - d. Additionally,

. rate 1/4 convolutional encoding is performed for each rate by convolutional

.35 . encoders 524a-d, generating four code symbols for each data, CRC or tail bit.

7. The resulting frame of code symbols is block interleaved using block

. interleaves 526a ~ d generating the number of symbols indicated. For the

lower three rates, the symbols are transmitted repeatedly by transmission




10 Tink signal. This reduction in the peak-to- average power rati o decreases
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base stati d¥OPHFer to sustain a given transm ssion rat ePCEAPSPMES ef or e
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phase rotat o op Sanfe it () b gt 3 248 sobpE ﬁ&%ﬁfﬂﬁsﬁ?ﬂve&

C
mul tipliers Sl%mﬁndggabt@?’?né(zgr}e uERRYMEssIN §?H"Eat9‘e yrthy ramsmisaionf t er
bei ng summed ompeawp)sgsrmdludedwosme ﬁzEtrm(noB%hpmt)fWhﬂﬁcthﬁmrof
ggﬂ% rgtrg??n igtgcc&ir n%g’f:zm th il%%ht&lh@?[} nbodl E he | nvérrhelSSn
Channel gain %8l ﬁ' ahlol"" %Wgﬁnz‘lmg ﬁla&awh%« iviBeR Ao.
Fundanent al cm Ginsesmb;t symabola pepeatérst 530al -add cofrespdnd: stobg, 148 pper

405, and WO 98sianisélb. PCT/ US98/ 09868 - 22 each synbol is nodul ated with WAl sh

code W equal to +pgyg 1%"&51%@ the's codmg performed for the supplemental channel
20 when performed in accordance with one embodiment of the invention.
- Frames of data are supplied at any of the eleven rates indicated, and CRC
: check sum generator 540 adds 16 bits of CRC checksum data. Tail bit
- generator 542 adds eight bits of encoder tail data resulting in frames having
. the data rates shown. Convolution encoder 544 performs rate 1/4, constraint
25 length K =9, encoding generating four code symbols four each data, CRC or
- tail bit received, and block interleaver 546 performs block interleaving on
~each frame, and outputs the number of code symbols shown for each frame
in accordance with the input frame size. Symbol repeater 548 repeats the
frames N times depending on the input frame size as indicated.
©30° 7 .. The encoding for ‘an additional twelfth rate is shown, which is
" performed in similar fashion to the eleven rates, with the exception that rate
e U2 encoding is performed instead of rate 1/4. Additionally, no symbol
& "'repetmon is performed.
ghatE "A list of frame  sizes, encoder input rates, code rates and symbol
- 35" " repetition factors N for various chip rates that can be applied to FIG. 13 to
© adjust for different chip rates (which correspond to-spreading bandwidths) is
"+ provided in Table VIL
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" Table VIL

_ FIG. 14 is a block diagram of the processing performed for the control
~_channel for a 3.6864 MHz spreading bandwidth system. The processing is

_substantially similar to that associated with the other channels, except for
the addition a mux 560 and symbol repeater 562, which operate to introduce

- uncoded power contral bits into the code symbol stream. The power control
. bits are generated at a rate of 16 per frame, and repeated 18 times by symbol

repeater 562 resulting in 288 power. control bits per frame. The 288 power

- control bits are multiplexed into the frame of code symbols at a ratio of three -

. power control bits per coded data symbol, generating 384 total symbols per

. frame. Symbol repeater 564 repeats the 384 bits 24 times generating 9,216
symbols per frame for an effective data rate of 500 kbits/second for the

.~ control data, and 800 kbits/second for the power control bits. The preferred

.. processing performed for a 1.2288 MHz bandwidth system simply: reduces

- the number of symbol repetitions performed from 24 to 8.

Thus, a multi-channel, high rate, CDMA wireless communication

skilled in the art to make or use the present invention.

system has been described. The description is provided to enable any person

The various



The Wal sh code al l.ocation schene described with regard to FIG 10, 35. =

can al so beyy as the allocation of eight chip Wal sh space in
accordance wt abl e VL WD 98/52365 PCr/ US98/ 09868 23 E SWSWWV\N sh
Channel Code ++++ ++++ pilot +-+- +-+- erltal  ++-- ++-- npmetal + --+ +
- - ttai. +- 4+ - + - +ewver-tal H+-- --++tal +--+ -++.- ettal Table VL
In addition t rans ovver t|o

al | ocating set?,tsnb E@%SW\%%@ %e 0 Q}%Ptﬂb}ﬂ%| sh
code decr easesi e Ftﬁ?“@?c Pﬁ@qpfl%éﬂﬁmed;hﬂ@nmﬁpbeapphpdeo other
nodul ating wi témbodimmtshﬁnthdﬁuﬂotﬂéﬁi:@oﬁﬁ@m@iﬁx@ é £
requires add|tional- X c%g ore ﬁ re (F;ﬁ({ﬁ S s
further conte E t the ITan nl?es 3‘3%“ wn herein can

np " at
operate at XarP¥is togh Qaa'éﬁoﬁéedoﬂmw@@tswogaobwissmﬁom&prh&l 164 a5l
codes and spr essted Jestas@sdigelossdbhadimt various rates. other than 1.2288
Mchi ps/second. In particular, a spreading bandwi dth of 3.6864 MHz is

cont enpl at ed, Whathl latw #tespondi ng WAl sh and spreadi ng code rate of 3.6864
Mchi ps/second. FIGS. 11 - 14 illustrate the coding perforned for the 15
fundanental , suppl enental and control channels in accordance with the wuse
of a 3.6864 Mz spreadi ng bandwi dth. Typically, to adjust the coding for
use with a 1.2288 M1z spreadi ng bandwi dt h t he nunber .of synbol repeats is
reduced. This principal or adjusting the nunber of synbol repeats can be
applied noregenerally to increases in the spreading bandw dth including, 20
for exanple, the use of a 5 MHz spreadi ng ' bandw dth Adj ustnents




pertor me 0 € coding Tor a I.2288 MHz spreadi ng bandw dth system ot her
than reduction in the M—Lﬁpeats are particularly notéd in
the descri pwoogisnes FI GS. :11-14 provid bel ow. FI G 11 showgnishsoogedi ng
perfornmed for the fourirates (i.e. ful IiE hal f, 25 quarter and eight rate)

that make up the 1S-95 rate set 1 when"perZ8rnmed in accordance with one
enbodi nent of the invention. Data is supplied P A :%""3 havi ng t he
nunber of bits CGhAIMSer. each rate, and CRC ¢ ﬁ r%

ifjght tail bits
are added py.- CRC_chetks i'sum generators 500a - 5 PGT/ US9&

) 9868 24 tat.l- bitsgenergtorns 2a_-..d. Additional L rate 1/4 .

convol ut ironal -enCodg‘ng i< 8 ?rnﬂﬂltfgrr-ogl%ﬁfhhlaﬁf%“%? omYss iR 8 wireless
encoders 502a- domgatisication gystom) the Silsciibebahit doaip@sdag: data bit, CRC bit,
or tail bit. The res%tptir}% rame of code synbols :; block interl eaved
using block interl el IggpRation sources Q ﬂ%%mghpﬁ afdimber of synbol s

i ndi cated. gor the hﬂ\éﬁ&oa&rﬁgef@;ﬁg&ggﬁom%%ﬁ.e transmtted

repeatedly by transm ssion repeaters 50 c, as Indicated, causing 768
code synbol s to be plurakeanirplisgurces of comtzpkdatahand 768 code symbols for
each rate are then repeated 24 tines by synbol repeaters SiGa - d
generating 98,432 cédg‘%hf%equﬂi%ﬂ“ﬁ ofnceded infprmation Adata endsdhe
?boveb each Cﬁdenﬂ'phﬂsth fromt dree bﬂntbtemftth;&hﬂlmhm sotiftds witie destelhive

our bit Waksh 4 : Al t : ' s n . 6864

M hi ps/secogd) d@ﬂ}%%gy\ﬁ} or a-%bsgdétflo?reh%?’g erv%rfg%i?g%ﬁﬁr.gﬁée‘g% Hﬂ?ﬁ?he
nunber of Wal sI’F‘%F"@a rb"a&?’ﬁ@g’é‘g‘s&@ eambine; gnoogdeds infopmatipn datar &ompnomet o 4
VWl sh chi p40f oinfeamiatioh sbhecelwithIhe endedel/ rbmirol datalteeforbTShe rsaftie. iskfiitpat
system oper ati gy tlandmidaford hi ps/ second, the nunber of synbol  irepeats
performed by synbol repeaters 510a-d is reduced to eight (8).

Additionally, transm ssion repeater 508b repeats the sequence of synbols in
the frame three (3)2tined, sylisasber2@nitfastdizimedrivolciaiar @, wiepeini theedoatdodurt h
20 time, angd 't GABSEBrASHAR PG oRiro] AARCrl dathhe sequence of synbols in
the franme six (6) tihes, plus 48 of the s ols are repeated a seventh
time. Additionally, a fourth transm ssion repeater (or fourth transm ssion
r epeat - 3. A subscriber unit as claimed in claim 2, wherein the modulator

2  is operable to modulate the power control data with a modulation code.

4 A subscriber unit as claimed in any preceding claim, wherein
2  the modulation codes are Walsh codes.

5. A subscriber unit as claimed in claim 4, wherein the Walsh
2 code used to modulate the information data from a first one of the
. information sources is longer than the Walsh code used to modulate the
4 information data from a second one of the information sources.

o 6. A subscriber unit as cdlaimed in claim 5, wherein the Walsh

2 code used to modulate the encoded control is longer than the Walsh code
" used to modulate the data information data from the second one of the
-4 information sources. . - ' |

: 7. A subscribgr unit as claimed in claJm 6, wherein the Walsh

-2 code used to modulate the encoded control data comprises eight chips, the
~ Walsh code used to modulate the information data from the first one of the

4 information sources comprises four chips, and the Walsh code used to

‘f_-d



step) is included forthe full rate—pet—shewr—whteh—transnits 384 of the
sequence of synbol s contained in the frane a second tine. These repeated 25
transm ssi ovgng ? $rovide 768 symbol s of data which, whenPCFIS88/86%i ght
times by symol repeaters 510a - .d, correspond to 6,144 synbols, which is
the nunber of chips in a 20 ns frane at 1.2288 Mhips/second. FIG 12 shows
the coding perfornmed for the.foyr tates-that make up 1S-95 rate set 2 when
perfornmed in accordance w'th-one enbodi nent of the 30 jjowentiogn, Data is
supplied in 20. np fraimes having the nunber of bits shoWHISSHEERHAS BEEN,
and a reserve bit i's added by reserve bi 9augnenters la - REPMEDeach
rate. CRC check bits and eight tail bits are al so added Dy CRC—Tt um
generators 52@gdulsteathé ir&bi'mbhtbn gdatarfaomy sheapcond oneppfithe dnfarmation ot e
1/ 4 convol ytional en(gﬁg#g §ormed for each rate by convol utional 35
encoders 5 4a- our code symbol s for each data, CRC or tail
bit. The resultr ng frame of code synbols is block interleaved using bl ock

interl eaves 526a -gd geﬂemm"sungrt\hét s deimed irs yamyo precedingc elaig, €L he
| ower threg rates,.the sy e¢thd ehRdubdbd Hxtal fRdHNithéi on
VO 98/ 52368 PESPEEEHIEIE (SGHb

e m'qgé c S| ng
768 code synbm@\tlewﬁé""&éﬁ@‘r}hf’@’ﬁr aw’éﬁwﬂﬁ‘?ﬁé‘g ﬁg f?%g' %@ﬂgynbao'ﬁh for
each rate gre chhiti sigmated 24 times by synbol repeaters:530a -
generating 18,432 code synbols per frame for each rate. 5 For a system

operating at 1.22883 Mz spreaﬂi ng bandg’ dth,?t e B‘o ggﬁgﬁgﬁ epeat s

performed by symboP-r pé d% ﬁ.}rﬂ?ﬂ:) naI ly,

transni ssi @n nepeaiiter iﬂ&mttfoammttiﬂgetbemﬂrem SAFREBE S the spyead.r ane

two (2) tines, stynbols are transmttedathrrdtrrre '
BfRed ilofitals

Transm ssi on rep repeats the sequence of 10 synbols in the frame
five (5) tines, pIus 96 , of ols r.e n t ﬂ"E

Transm ssi on repeat 8. 598%“133 fzaém? %%ér% t‘h’hg?rama
ten (10) tigdrespePédtddeh ﬁfa&éi%eayﬁiJQHQchaaeldvepﬁhenhtenembemmOm and
Addi tionally, a fourth transm ssipn eat (or fourth transm ssion

repeat step) isequeRgefepatition to the mip st shown) which transmits 384
of ' 4 11. A base station or other receiver for use in a wireless
| communication system, the base station comprising:

6 a receiver for receiving a carrier signal and removing therefrom

encoded information data from plural information sources modulated with

8 respective different modulating codes and control data from plural control

sources with the one or more of the control data being modulated with a

10" respective different modulating code and with the encoded information data

" from one information source being combined with the encoded control data;

2 a demodulator for demodulaﬁng. the encoded information data and the
_ control data from their respective different modulating codes; and

14 . o a decoder for decoding the encoded information and control
. data. -

S 12, A method for transmitting control data, fundamental data, and
" 2. supplemental data from a first subscriber unit in a set of subscriber units to a
' base station in communication with the set of subscriber units comprising:
_ 4 a) modulating the supplemental data with a first Walsh
' code; ' s
_ | 1

1



15 the sequence of synbols cogt ained 1n The Trame a second time. These

repeated transm ssions all pravide .W_data whi ch, when
repeat ed fouwa9srseassby synbol . repeafjers 530a .- d, correspopdrmsygﬁggk§4
synbols. FIG 13 illustrates the codlng perfor rred for the suppl enment al

channel 20 when performed in accordance with one enbodi nent of the
invention. Frames of data are supplied at any of the eleven rates
I ndi cat ed, .and CRC C r 540 adds 16 bits of CRC checksum

data. Tail.bit genérfat oy 5 68§EEN( ht bits of encoder tail data
resulting in frames Ks \ at e30shown. Convol ution encoder 544
perforns rate 1/ 4, constraint 25 h K =9, encoding generating four

code synmbol € four each ddjta, mlatmgt&lelflmdamaatdl datd withca bécond Walsh
interl eaves 54go@@kahgr s bl ock interleavi ng on each frame, and outputs the

nunber of cgde synbols shown fo I,n ,accor,danc th the |nput
frame size. QSynboI repeder &@%ﬁe&t ?ﬂé‘ trql; Qﬁ@szg‘[ n&’é"\gj dYelshi eed
the i nput f ranwheree as indicated. ;.. X The encodl ng for an

addi tional 9gwel fth §ﬁa SWalR¥od thaﬂ- - %%% : W n to
t he el even rates gl‘&“l he exce tleﬁhttiﬁrt%ls %u?a@ gr?cogﬂt{gncbgé paé‘?S

i nst ead of r at 8PP %W alshicgdei s perforned. A
list of frane ' sizes, encoder |nput rat es, code rates and synbol -

repetition factors fgfor FethSd GBI RErefi O‘A}:l% 13
e 8 ) s S S ki

Nurber EncoderChi@deaI@mdlﬂ\mdl\vﬁahhmbdeEpnaed?oﬂmgﬁynlupls Rate of Cctets
| nput Rabe: Repetltlon Rate of Cctets Input Rat e Repefi Ion (Mcps) per

Frane Rate:Factor ps) act 228 9.6 V4 16 7.3728
21 9.6 1/4 98 7. 372 33 E%D?T%@ ?E ‘iﬁmlég nex7oomprsing @ 1/ 4
48 7.3728 39 p8ogchanred, wherein said pﬂot channel is summed wiﬂ1 the fundamental

- data, the supplemental data is summed with said control data.

) 15. A method of transmitting data from a subscriber unit for use in
2 a wireless communication system, the method comprising:
' ~ acquiring information data from plural information sources;

4 ~ encoding the information data;
| . acquiring control data from plural control sources; and

6 modulating the encoded information data and the control data from
. one or. more of the plural control sources with respective different

-8 modulatmg codes for transmission on a carrier signal, wherein the encoded

. information data from one information source is combined with the
10 encoded control data before the same is output for transmission.



8933844473728 93 38A 174 24. 7.3728 141 67.8 1/4 16 12288 188
114 2-7.3728 189 78.8 114 12 7.3728 285 116.2 114 B 1%aggga§8 153. 8
7.3729083®4238653. 8 1/4 8 7.3728 673 230A 114 4 7.3728T 7.2 114
3 72728 1,140' 480.8 1/4 2 7.3728 2,301 821.8 1/4 1 1.2288 765 307.2 1/2
1 7-3728 4005 1843.2 12 1 36864 21 9.8 1/4 48 14.7456 21 9.8 1/4 192
38884 33 14A 114 32 14.7456 33 14.4 1/ 4 1;@ 3.8864 45 192 114 24 14.7468
45 10.2 1/4 Be 3.8884 89 28.8 1/4 16 14. §8 69 28.8 1/4 84 3.8684 93
38.4 1/4 12 14.7458 193 38.4 1/4 48 3.6884 141 :57.8 114 8 14.7456 14t
67.8 1/4 32 38884 189 78.8 .114 8 14.7456 189 76.8 1/4 24 36884 286 1152
1144 14.7458 285 1162 1/4 16 3.8864 381 153.6 1/4 3 14.7456 381 153.6 1/4
12 3.6864 673 230A 1/4 2 .14.7458 873 230A V4 8 14.7466 785 3072 114 8
3.8664 1,149 480.8 1/4 1 14.7456 1,149 46Q@ 8 1/4 4 14.7466 1,533 614A 1/4
.3 14.7456 2301 921.8 V4 2 14.7456 51.8432 1 /4 1 3“8884:2ADI 921.8
112 1 14.7456 9,213 888.4 1 /2 1 Td 1. 5 FIG 14 is a bloc |%gran1of
t he processing perforned for the.contrng channel for a 3.6864
spreadi ng bandwi dth system The procesfing is substantially si %aﬁto
-’

= 0 do

that associated with the other channe}fs, except for tbe addi ti x 560
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::10 bits are generated at a rate of 16-per tranme, and repeated 18 tines by

synbol
288 power
ratio of three
t ot al

control bits.

bandw dt h system si nply reduces
from24 to S. Thus,

synbol s per
times generating 9, 216 15-
500 kbits/second for the

pomer contro

frane.

repeater 562 resulting in 288 power.
bits are nultiplexed into the frame of
S b & bits per coded data synbol,

Synbol

control bits per frane.- The

BERES RPN 5ol

repeater 564 repeat's the 384 bits 24

synmbol s per franme for an effective data rate of

control

a mul ti-channel

dat a,2M8d 800 kbits/second for the pover
The preferred processing perforned for a 1.22838 Mz

t he nunber of synbol
hi gh rate,

repetitions peff d
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8 different nodul ating codes for.transm ssion on a carrier signal, wherein
t he nodul ator is drranged to conbi ne encoded information data fromone 10
i nformati on V@865, t h t he encoded control data before t h@CT&I¥98/498680ut put
for transm ssion. 2. A subscriber unit gg4clained in claim1, wherein the
control 2 data conprises power control data and pilot data. 3. A .
subscriber unit as clainmed in claim2, wherein the ngdulator 2 is operable
to modul ate the powerscontrol cdata W th_a godul at o;gcode. 4. A subscri ber
unit as claimed in arl preceﬂfﬁg cl nl'wﬂggein 2 t¥e nodul ation codes are
Wal sh- codes. 5. A subgcriber unit ag clainmed in ijn 4, wherein. the Wl sh
2. code used to . he | nfor ion data st one of the

i nformation sourdegT er t han e Wal sh clode ] b nmodul ate the 4
i nformation data §f rjom bnd one gf the info i irces. 6. A @
subscri ber unit n clai mgd, wherei 2 code useggsto
nodul ate the encqd is longer than t e used to M
nodul ate the datg ijnfo 'Bndatafromthe selcono the 4 |

subscriber unit asf ciaimed ip claim®6, wherein
pbdul at e t he encoded| confrol dhta conprises eight
to nodul ate the in B Jlata fromthe first
irces conprises fo nd t he Wal sh code

| U--- WD 98152365 |PQ P868 THI S SHEET HAS
the information dag a {hg second one of the
information 6 sdurér ises two chips. 8. i per unit as clainmed
in any preceding fcl gt g ryher 2 conprising for conbining the
modul at ed data frjonptle® fnoflul ator with each o W th a spreading
code for transm gsi ongon a '

i nfornmati on sour
the Wal sh 2 cod
chips, the Wls
one of the 4 inf
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A carrier signal 9. A subscriber unit as clained in claim8, further
conprising a 2 transmtter circuit for transmtting the carrier signal
carrying th ., conbi ned, nodul ated data. 10. A subsgtl .t as
claimed in f?‘r’l(?/p%f&g%edi ng claim wherei z". 2 . the encodergﬁg}agésrmgﬁugsed to
effect a |l ow code rate error cor-recti3 nd . sequence repetition to the .
information data. 4 11. A base - station or other receiver for use in a
wirel ess comunication system the base station conprising 6 a receiver
for receiving a carrier signal and renoving therefrom encoded infornation
data fromplural information sources nodulated with 8 respective. different
nodul ati ng codes and control data from plural control sources wth the one
or nore of the control data being nodulated with a .10. respective .

di fferent nodul ati ng cogggand with the encoded information data from one
i nformation source bei n§ onﬁi ned with the encoded control data; 12 a
denodul ator for dengdd A‘ t he encoded [nformation data and the control
data fromtheir respect~g—tifferent nodul pti ng codes; and .14 . a decoder
for . decodi ng the encode &rmation and cpnt&bl data. 12. A nethod for
transmtting contro anental datp, @ed 2-- suppl enei al data
froma first sulscr infa set of sybg&fiber units to ak base

station in conm$hjcaii ongni t 8 set gof SJbgg' ber units conp@ sikg: 4 a)
modul ating the sHppepmngal dt X )whga fifst 88Ish code; WO, /52365 1 -
PCTNS98/ 09868 T HE HAS & RE,%LACEb 3& 6 b) nodul ati It] he o=

fundanental data yi&h a secon ; 'codeJ and 8 c) nodul ati n@ t h&=contr ol

data with a thi,r-d 10.. said first Wal sh code is shorter

t han sai d isecojd W4} sh, code,
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second V&I sh code is shorter than sard third Wal sh code: 13. The nethod as
set forth imclaim12, wherein said first Walsh 2 code is conprised of two
chi ps, sai dweesmdss\Wal sh code is conprised of four chips, PEVESB4988t hi r d
Wal sh code is conprised of eight chips. 14. The nethod as set forth-in
claim12 or 13, further conprising a 2 pilot channel, wherein said pilot
channel is'summed with the fundanental data, the supplenental data is
summed with said control data. 15. A nethod of transmitting data froma
subscriber unit for use in 2 a wreless conmunication system -the nethod
conprising: acquiring information data fr&d4%lural infornation sources; 4.
encodi ng-'the information data; acquiring control data fromplural cgytrol
sources; and 6 nodul ati ng the encoded gnfgor ‘i on data and the contrel data
from one or. nmore of the plural contr¢l [sols¢g with respective digerent
8 modul ating codes for transm ssion on|g Eardg @ signal, wherein thia
encoded information data fromone info gource is conbined with the

cos@t_)

10 encoded contr o HS—PeH-PH—F-aF—t-F-ahsH . VD
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1. -A subscriber unit or other tra!nsm'tter for us
communi cation system the subscriber unit_conpri e\ T.. by .
plural informatj gn sources -of i nformatiort®at a; 4 thAbymetderpagat.. cns a9g...
the informatio W7 APR nl14i plural control

and 6 a nodul ator for nodul ati ng encoded i nfor

data from one or mire OA tshbscHbétr &hitCont bthér IUMERIYESr Vo)
di fferent dul ating.codes for, 8 trgnsm ssion on a carri
t he modul at 6r |°§m5¥“85’ﬁ%‘§bsyft5mc@ﬁﬁ‘i‘h§@’ HRSHeMRTIFIS! nat i on

i nformation source pluidl infona668 SslRcks 6PMESRbticiAdata; bef ore the sane is
output for transm sion. 2. A subscriber unit as clained i | 3i7pRR 200Er
the control *data 2°%Repfefsrderengeding the infermtiondatss and pi | o ata. 3.. A

subscriber unit as phgil 6Biirol Bourded bftohtrolWked: ghd? t he modut atjo Z oper abl
to nodul ate the power contrqgl data with a nodul ati on code.| 4. A nethod—+et-

transmttin§ a-pil of madghier fofeodylatipg encodethinfrsmationydsia andathe gorrol data from
modul ating a fioh6ér mbRMIEe phirl RhtrdiSbiRdewith fealse'cav@ajha\épi abdlﬁ%mgrw&&%ﬁg a
al" wavetofmperiod to

4 duration of fewer, than sixty-four chips per orthogon )
produce a fodHRETUIN9N g carmer #igBal, whergin) the madnlgorisermuged toroetabine ertodet ond

channel si gnal iff6miafién Rath HonSbit idforrhRioR SBEHLE Hith the LHIBERD cohBOAatLONRRIENT ;

10  same is output for transmision.

2. A subscriber unit as claimed in claim 1, wherein the control data
2  comprises power control data and pilot data. ;

3. A subscriber unit as claimed in claim 2, wherein the modulator is
2  operable to modulate the power control data with a modulation code.

4. A method for transmitting a pilot signal and a first channel signal
2  comprising:

modulating a first channel signal using a first short Walsh cover having a
4  duration of fewer than sixty-four chips per orthogonal waveform period to produce a

modulated first channel signal; and
6 adding a modulated second channel signal to the pilot signal to produce a
summed signal component; ' _ |
8 multiplying the summed signal component and the modulated first channel
signal by a complex PN code. .

5. The method of claim 4 wherein the first short Walsh cover has a duration
2 oftwo chips.

6. “The method of claim 4 wherein the first short Walsh cover has a duration
2  of four chips.

7. The method of claim 4 wherein the first short Walsh cover has a duration

\.\
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| ' g | s . . ated first channel
si gnal by a Coaney DNAAHﬁﬁ——%“Tﬁé nethod of cIa|n14 wherein the first
shert Val sh cover has a duration 2 of two chips. 6. The neth
wheréin the firsf short Walsh cov r' has a duration 2 of fourqﬁﬂﬁhgﬁkﬁk%*ﬁgr
met hod of clain1% wherein the first. short Wal sh cover has a duration
Tt-1i S SHEET HAS'BE N Rep ACED || REPLAEMENT SHEEP 29 2 of eight chips.
8. The nethpd gfeightahigs.4 Wherein the first short Walsh cover is equal to +
. 9. The method of claim4 e fi hor.t h cover i ual to
2 10. The net hod of3-clai%e$%£}?ér°2f’ﬁ‘"?a ““s‘k‘egﬁb “ﬁ?j 38(/‘@?‘1 e'gual to
2 11. The nethod of claim4 further conprising nodul ating a second channel
2 signal by a secongl shopHe i¥¥théd ofCcfY 4 WhefRinOfie Gest ishert Welsh edverissegaaing
channel S|gnal wherein the second short WAl sh cover is orthogonal to the
first short vaﬁéh:cover and 4 has a duration of fewer than sixty-four
chi ps per orthogonal waveform period. 12. The nmethod of claim 11 wherein
the second short Vjgh cxedetiaosdlaint 4 $herin @8 fik sosOWakh Bsver s2qudllie+pFet hod
of claim 11 wherein the second short Walsh cover has a 2 duration of four
chips. 14. The-method of claim 11 wherein the second short Wal sh cover has
a 2 duration of eight chips. 15. The net hod of claim 1l wherein the first

short Wl sh cover hpg a The mbthddedreim A furthérQompisifg odulstizos seeibelianké| sh
cover. 16. The nethod of claim11l wherein the t?Ilurat on ,of t e fi ’ralssé%mgort

Val sh 2 co¥er signal dyacfecand *%WQPYE'@M E&E’SH’&‘%WP
wherein the second short Walsh cover is orthogonal to the first short Walsh cover and

4  has a duration of fewer than sixty-four chips per orthogonal waveform period.

12. The method of claim 11 wherein the second short Walsh cover has a
2 duration of two chips. '

13. The method of claim 11 wherein the second short Walsh cover has a
2 duration of four chips.

14. The method of claim 11 wherein the second short Walsh cover has a
2  duration of eight chips.

15. The method of claim 11 wherein the first short Walsh cover has a
2 different duration than the second short Walsh cover.

16.  The method of claim 11 wherein the duration of the first short Walsh
2 cover is equal to the duration of the second short Walsh cover.

17.  The method of claim 11 wherein the second short Walsh cover is equal to

2 4

18.  The method of claim 11 wherein the second short Walsh cover is equal to
2 +:+9's' ‘

19.  The method of claim 11 wherein the second short Walsh cover is equal to
2+t
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17. The method of claim 11 wherein the sec
2 18. The nethod of claim-ll-wherein the s
to 2 19. The nethod of claim 11 erein th
equal to --- REPLACEI\/ENT SHEET: - THY S SHEET
REPLACEMENT SHEET 17 APR 2001 REPLACEMENT
4 wherein a channel signal is a BPSK si gnf
wherein the nmultiplying further conprises: mul £ i pl vi ngt summed si gnal
conponent by an i n- pRaseTeompbadafclym 4 whereip hmmetsignal isa BRSKsigmala

first conplex product signal; 4 nmultiplying the nodul ated first channel
signal by a quadratyje-p Esﬁ E?Pt code to produce a
second conpl ex producli:t s?g% chRP |pvg%ﬁ%gﬁh'gﬁ§@k%ﬁ§' RS Sﬁponent by
a quadr at ur - phase mltﬂtbﬁmttheo#umrmbdemmmompom bycha mephpseod:mnmttdﬂthd
conpl ex produc first channel signal by
an i n phase co%%h%?hoﬁoﬁ?M@%ﬁ%%%ﬁ@gﬁ%gﬁ%ﬁuce a fourth conpl ex
product sigdal ; 10 mlﬁplngngﬂemddnbted(ﬁrnphamcmmumaqﬁ@mhre@hﬁermpmnd .
conpl ex product le&?’Nc% 8g°0?3'§ a Qase 1co exfn%n@duct signal; and
12 adding the t°h rrpl ex 8 ? g 5 PRI REPPERT vnpl ex product
Si ?Ralj t]? Iproduce mumpdgdnaﬂmmphdmgndmba%enpbpdqmdr&m@@hhseh&&mﬂiﬁolf
met hod of cl ai ri,Sin e in phase conpl ex
product si gnal mﬁ%‘rﬁgﬁ”ggg"n@ Q[E,,f- le"rﬂ%?%cggﬂ"ﬂg t he
quadr at ur e- phase comultrptymgthﬂmﬁduhtegrmkt dhml ﬁy&tﬂbﬁhﬂﬁxﬁpmaﬁﬁnpdheﬁddﬂiﬁ@i d.
23. Atransmtter u I n first channel multiplier -
confi gur ed to W@%P@I‘zg&ﬂ% J@ﬁﬁ?ﬂ%‘ﬁ"ﬁﬁ“@ﬁﬁ?’%ﬁ é‘gpgrst
adding the first complex product signal to the second complex product signal to
produce an in-phase complex product signal; and
12 adding the third complex product signal to the fourth complex product signal to
produce a quadrature-phase complex product signal.

ver is equal to
cover is equal

R ALAERHEYT SREET

et hod of claim
of claim4

REBLADGMENT \SHEET

Second -short W

22.  The method of claim 21 further comprising:
2 multiplying the in-phase complex product signal by an in-phgse sinusoid; and
multiplying the quadrature-phase complex product signal by a quadrature-phase

4  sinusoid.

23. A transmitter apparatus comprising:
2 a first channel multiplier configured to multiply a first channel signal by a first
short Walsh cover having a duration of fewer than sixty-four chips per orthogonal
4  waveform period to produce a modulated first channel signal;
a second channel multiplier configured to multiply a second channel signal by a
6 second short Walsh cover to produce a modulated second channel signal, wherein the
second short Walsh cover is orthogonal to the first short Walsh cover and has a duration
8 of fewer than sixty-four chips per orthogonal waveform period;
a first summer configured to add the modulated second channel signal to a pilot
10 signal to produce a summed signal component; and
a complex multiplier configured to- multiply the summed signal component and
12 the modulated first channel signal by a complex PN code.

24.  The apparatus of claim 23 wherein the first short Walsh cover has a

—_—
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short WAl sh cover having—a—duratef—ef—Fewer—ttamstxty=four chi ps per
orthogonal 4 waveformperiod—to—preduce a nodul ated first channel signal;
a second channel nultiplier configured to nultiply a second channel signal

by a 6 second sho‘,rt Wal sh cover to produce a nodul ated sec mgmes
signal, wherein the second short Wl sh cover is orthogonal irHEtE“r
short WAl sh cover and has a duration 8 gf fewer than sixty-four chips per

ort hogonal % . EP%,LQQ' a first summer configured to add the nodul ated
second chan%\gl 9{lsllg{g}f;nﬂa to apToi lot 10 signal to produce a summed signal

conponent; and a conplex nmultiplier configured to nmultipl &Vt he sumred
si gnal conponent an2p. 1ZTherappatsis |oftclaims23 wherein the, Sirst shemh Yalshy coveg daprex PN

code. 24. The . .claim23 wherein the first short Wal sh cover has
a ff H EE#M@R%E@@% F * t REPLACEMENT SHEEP ' - 31 2 duration
of two chips. 25. The apparatus of claim 23 wherein the first short Wl sh
cover has a 2 ' dur2i oriThefappesatus ofickaim 23cwherpin the Sisst shorg Walshe poyemhes 2
wherein the,first.. . cover has a 2 duration of eight chips. 27.
The appar atl2JS 8%%‘?‘2&%&%%}2% ein the first short Wal sh cover is equal to
2 +, . 28. The apparatus of claim 23 wherein the first short Wil sh cover is
equal to 2 29. The2hppaFhstapparains of climn 23 wherein the firgtghort Walsh cayes it eaiigh @
cover is eqgyal ;to 2 30. The apparatus of claim23 wherein the. first short
Wl sh cover“has’a 2 different duration than the second short Wal sh cover.

31. The apparatus of claim23 wherein the duration of the first short Walsh
2 cover is equal to28.he Therappirains ofic ehersinthe fisst shaxh Walsh cgves is equal to

2 +:+:'a'-

29.  The apparatus of claim 23 wherein the first short Walsh cover is equal to
2 +"’+l"

30. The apparatus of claim 23 wherein the first short Walsh cover has a
2  different duration than the second short Walsh cover.

31.  The apparatus of claim 23 wherein the duration of the first short Walsh
2 cover is equal to the duration of the second short Walsh cover.

32.  The apparatus of claim 23 wherein the second short Walsh cover has a
2 duration of two chips. ‘

33.  The apparatus of claim 23 wherein the second short Walsh cover has a
2  duration of four chips. '

34,  The apparatus of claim 23 wherein the second short Walsh cover has a ,
2  duration of eight chips.

35.  The apparatus of claim 23 wherein the second short Walsh cover is equal
2 to+- '

36.  The apparatus of claim 23 wherein the second short Walsh cover is equal
2 to +1+s"," |
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32 The apparatus of claim 23 wherern the second short VAl sh cover has a 2
duration of two chips.—33. The apparatus of claim23 wherein the seco?l
short Wl sh cover has 2 duration oj four chips. 34. The apﬂﬁﬂa&cﬁUEﬂ SHEET
cl ai m 23 wherein the skcond short Wal,sh cover has a 2 duration of eight
chips. 35. The apparatus of claim23 wherein the second short Wl sh cover

is equal 2 to +, 36. The apparatus of cl3i m 23 wherein the second short

Wal sh cover is equad7.2 tTheRppiragEmclaim 23 wieTein the secopdiehort Walshppwey iREmpa\CED
17 APR 2001, RERLACEMENT SHEET |. 32 37. The apparatus of claim23 wherein
the second short Wal'sh cover is equal 2 to +l-,+.-. 38.. The apparatus of
claim23 further conprising: 2 a first nmultiplier configured to multiply
the sumed signal c¥hporiBretapparatusiof olaim@3further coppriging: of t he conpl ex PN

code to proguce a f}j 4 ] tSi. , | ti,RlJ.er.
configured To nult |%§§s{ P&%D%%Pg#‘gg& EW@P 9@%%%@%&3@%1‘1&0@“%"’% ' in-
quadlraturg-phagmstewmmmm. ofdﬁedr?hm(ljexmcdxl ; ltd'—))do. dlmdefﬂrstcpmpt&iapmdacl:tsgmhtj I dth
conpl ex roduct siqgng ; hird.nul 11 plier nfigure mul t.i e
curmed si gnbl _conpohispidtohe ugied miin S oofiRE ail eihet seni o,
PN code to produnsiratutephast contfionent of tiicochntlexsPNy wade tolfroduce alsecdndeonipled | er
configured %o nul.tiply the nodul ated first channel signal by an in-phase

conmponent o t REAEg ' PN code to produce a fourth conpl ex product 12
signal; a second suartiivd mahipligtucondigired asl chultipdy ther aimmeiipeat compohet bgianal

broduct  si ghal TMFRIRE RRe, RO Ol R APBRE S GO0 BFRNP % B HERSE
product si gnal piodudtlaignilpurt h : :
10 a fourth multiplier configured to multiply the modulated first channel signal by
an in-phase bomponent of the complex PN code to produce a fourth complex product
12 signal; '
a second summer configured to add the first complex product signal to the
14  second complex product signal to produce an in-phase complex product signal; and
a third summer configured to add the third complex product signal to the fourth
16 complex product signal to produce a quﬁdrature—phase complex product signal.

39,  The apparatus of claim 38 further comprising:

2 a first upconverter configured to multiply the in-phase complex prodqct signal
by an in-phase sinusoid; and _
4 a second upconverter configured to multiply the quadrature-phase complex

product signal by a quadrature-phase sinusoid.

40. A transmitter apparatus comprising:
2 means for modulating a first channel signal using a first short Walsh cover
. having a duration of fewer than sixty-four chips per orthogonal waveform period to
4  produce a modulated first channel signal; and
means for adding a pilot signal to a modulated second channel signal to produce
6 asummed signal component;
means for multiplying the summed signal component and the modulated first

8  channel signal by a complex PN code. REPLACEMENT SHEET
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ex—pr odus pt-ex product
signal. 39. The app further conprrsrng 2 a first
upconverter configured to multiply tge in-phase conpl ex product S|gnal by
an in phase sinusoid,; and 4 a secondMupconverter configured ' HEETe
guadr at ur e- phase codp product signal by a quadrature-phaggughﬂ%ggtg.

40. A transmtter apparatus conprising: 33neans for nodulating a first

channel signal using a fme%mﬁﬁ&éﬂoﬁéﬁhﬁhomﬁﬁfmrﬁmggnandmaur@wm%evver
t han si xty-four chi ﬁ per orthogonal waveform period to uce

nodul at ed f#2r ssunamn al eqrapogent aﬁ@ﬂﬂéﬁngcﬁﬂetﬁd’&dH@e%‘lﬂﬂl prg ‘Q’HQE‘“‘\‘O a
nodul at ed second channel signal to produce 6 a summed signal conponent;

means for multiplyigg themetpies dehediddtine@ %ﬁﬂ%hg Affk:t he nodul ated first 8
channel- signal by a conplex PN code. REPIA HEET _17 APR 2 01 TH'S

SHEET HAS Hh. EN REFmwlEpiping mnmhm by3 fizst shorh Walsh,covier havipe 8¢
claim 40 furth@pmg 6}1*&{ er-ﬁe}baﬁ Rl viahEform petiddTRChrodds ah
conmponent by a corrp ex PN code fo produce a c%gorrp | ex product signal. 42. A
net hod for #eniniphase shog Wialsh despread-symbe] Sustghangel $ig¢pm; p| yi ng an i n- phase
sarrpl e stream by a &ﬂnﬁ %qnﬁlp xhdz‘éﬁiréﬁ‘h&@ &&pl@éﬁ’da&% e@kﬂi@&drOWam: dof¥@b t han
si xty-four chips hogonal wavef orm peri od to]r%rsoduce an |n phase
short V\arsh6dewﬂm@y¢m@mhamh°6mﬂmesm %

quadr at ur e- phase sajggl gq,gaggspxh&hwaighr §}Imb\galﬁ§s@ cﬁmrsﬁ&,n@meoduce
a quadrature-phase short Wal sh despread synbol first channel stream and

addi ng the 8n pghadcatursipbrse short Jyal @%M@Fﬁtﬂ‘%ﬁ gueamfe produce g 3efo t he
8 quadr at ure- ph élm}ﬁ% g{ﬂega_read synbol first channel streamto
produce a soft ecr st on rst channel data stream 43. The method of claim
42 further conprising: 2 summing the in-phase short Wal sh despread synbol
first channel streadd baskths method of claim 42 further comprising:

2 summing the in-phase short Walsh despread symbol first channel stream based
on the duration of the first short Walsh cover; and
4 summing the quadrature-phase short Walsh despread symbol first channel stream

based on the duration of the first short Walsh cover.

44,  The method of claim 42 further comprising:

2 multiplying the in-phase short Walsh despread symbol first channel stream by an
in-phase component of a pilot reference signal; and
4 multiplying the quadrature-phase short Walsh despread symbol first channel

stream by a quadrature-phase component of the complex pilot reference signal.

45, The method of claim 42 wherein the first short Walsh cover has a
2  duration of two chips.

46. The method of claim 42 wherein the first short Walsh cdyer has a
2 duration of four chips.

47. The method of claim 42 wherem the first short Walsh cover has a
2 duration of eight chlps

i . 48.  The method of claim 42 wherein the first short Walsh cover is equal to

2 4 _ REPLACEMENT SHEET
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on the duration of the’%lr_sl_gbgr_t_AMJ—sh cover; and 4 summng the
quadr at ur e- phase shogt sh despread synbol first channel stream based on
the duration of the first short Walsh cover. 44. The nethod of claim 42
further conprising: '\'-rrul_ti plying the in-phase short Wal sh dREMNGEMENT SHERT
first channel streamby an in phase corrponent of a pilot reference signal;
and 4 nultiplying the qu drature ‘ga,se sttt val sh despr ead synmbol first
channel stream by #-qua Bﬁ um A Whersethe §rst FW%PW&FPBI“@X“p‘FPG‘Ea‘m
reference spgnal+.45. The net hod of clai m42 wherein the first short Wl sh
cover has a 2 duration of two chi ps. 46. The nethod of cl a| m 42 wherein
the first short Wal sh cover has a -2 duration of four chips. 47. The nethod
of claim 42 wherei n3®he Thermethedof ¢laigy ¢ whergindhe first short W, rcawoﬁemalmght
chips. 48. Fhe nmthod of ‘claim42 wherein the first short Wal sh cover is
equal to 2 +~ 7 REP1 CEME~dT SHEET | THI S SHEET HAS BEEN REPLACED . 17
APR 2001 REPLACEI\/EI\FI' SHEET 34 49. The nethod of claim42 wherein the first
short \Wal sh cover i 8l equ'ﬂqem@hodzofstaimm@rﬁmmmﬁ@hgcl ai m 42 wherein'the
first short,Walsh c u f er -
%l“ﬁ‘?’ g rph%ﬁeasgnlﬁé strfd? B 8" sl 2iwdlsf oot 14"

conpri si ng: 2 mul ti se sanple y a second shor
Wl sh cover topfqdﬂml@ qmrﬂg@mm@s@e@pmwmwmm

channel strg %B%ﬁtﬁwr I o]
the first short co%“z’a‘%gﬁg@% Wgﬁﬁéﬁg?wag%e%&?‘h%ﬁ%g??%%%r
chi ps per ort hofjfswst thamsistycfoun qhipsipeciortbogensl wayeformpugried;quadr at ur e- phase
sanpl e stregm by the ]Eh(a;&]'.mg I -
guadr at ur e- ghase shoPF‘%%%%a espre é& f%%l sgeea%%nﬁfh%ﬂsgﬁoﬁgfsh%ﬂt%aésh e (T
addi ng t he i n- prpreduce aquadritaresihastsbont #alshalespiverd symbolssicand ahamk] sirearapandt o
the 8 adding the in-phase short Walsh despread symbol second channel stream 1o the

‘quadrature-phase short Walsh despread symbol second channel stream to produce a soft

10  decision second channel data stream.

52.  The method of claim 51 further comprising summing the soft decision
2  second channel stream to produce a summed soft decision second channel stream.

53. The method of claim 51 wherein the second short Walsh cover has a
2 duration of two chips.

54, The method of claim 51 wherein the second short Walsh cover has a
2 duration of four chips.

55. The method of claim 51 wherein the second short Walsh cover has a
2  duration of eight chips.

56.  The method of claim 51 wherein the first short Walsh cover has a
2  different duration than the second short Walsh cover.

57.  The method of claim 51 wherein the duration of the first short Walsh
2 coveris equal to the duration of the second short Walsh cover.

58.  The method of claim 51 wherein the second short Walsh cover is equal to

2 4 ' REPLACEMENT SHEET
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: streamto
produce a soft 10 deci sion second channel dat a stream 52. The net hod of
claim51 further conprsihg—sumring the soft decision 2 second channel
streamto produce a summed soft decision second channel stream 53. The

met hod of claim 51 Wherein the second short Wl sh cover has aREPRACEMENTi SHEET
of two chips. ‘54. The nmethod of claim513%herein the second short Wl sh
cover has a 2 duration of four chi ps. 55. The nethod of claimb51 vvherel n
the second short Wagsh crefietitlcofelaint 5t Whartindhe seborfl st WillshtbveriSequ

met hod of claim51 wherein the first short Walsh cover has a 2 di ferent
duration than tHes-second short Wl sh cover. 57. The method of claim51
wherein the duration of the first short Walsh 2 cover is equal to the
duration of the secgnd Sﬂﬂarxﬁaﬂwo?maﬁesﬁmaéﬁw&woﬂmmwme@bau

wherein the second short Wal sh cover is equal to 2 +; . ' REPLACE NT SHEET
THI S SHEET BASHBEEN 17 APR 10(c)1 RE1' LACC REPLACEMENT SHEET 1 35 59. The
nmet hod of claim 51 wherein the second short Walsh cover is equal to 2 60.

The nethod of claing51 Vm%ab&%pﬁaﬁ?&g%s& gort. Wal sh cover is equal to 2

+,-,+,- 61. A receiver apparat risi 2 g first multiplier

cont | gured 2o nul ti%Agst aultipli %ﬁ%@&rﬁﬁl Rly eRPppasy sample; strea it a\ﬁﬁ‘tsh
cover having aéﬁjdHWaﬂsﬁrbo%r atdﬁ?dﬁoﬁ'dftﬁ’wéromﬁn uf)elilp@béﬂ"leﬂﬁdg%hal 4
to

wavef orm perio produce an in-phase_ short Wl sh despr ead first
channel st feawavefonn perishie produce ii; iBrpbassrshoy Walsh desprrad Sy P channel

quadr at ur e- phasgmﬁﬁrrpl e streamby the first short Wal sh cover to produce a

quadr at ur e- phase short Wal sh despread synbol 8 first channel stream and
6 a second multiplier configured to multiply a quadrature-phase sample stream by

the first short Walsh cover to produce a quadrature-phase short Walsh despread symbol
8 first channel stream; and
a first adder configured to add the in-phase short Walsh despread symbol first
10 channel stream to the quadrature-phase short Walsh despread symbol first channel
stream to produce a soft decision first channe] data stream.

62.  The apparatus of claim 61 further comprising:

2 a first summer configured to sum the in-phase short Walsh despread symbol first
channel stream based on the duration of the first short Walsh cover; and
4 a second summer configured to sum the quadrature-phase short Walsh despread

symbol first channel stream based on the duration of the first short Walsh cover.

63.  The apparatus of claim 61 further comprising:

2 a third multiplier configured to multiply the in-phase short Walsh despread
symbol first channel stream by an in-phase component of a pilot reference signal; and
4 a fourth multiplier configured to multiply the quadrature-phase short Walsh

despread symbol first channel stream by a quadrature-phase component of the complex
6 pilot reference signal. :

64. The apparatus of claim 61 wherein the first short Walsh cover has a
2 duration of two chips.

. 65. The apparatus of claim 61 wherein the first short W
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a tirst adder configured t Tn-phase short Wal sh despread synbol
first 10 channel sfreamto the quadrature-phase short Wal sh despread
.synbol first channel - streamto produce a soft decision first channel data
stream 62. The apparatus of claim6l further conprising: 2 ' [
configured to sumthe in-phase short Wil sh despread synbol ffﬂ@“@@ﬁﬂﬁﬂ
stream based on the duration of the fi rst3%hort Wl sh cover, and 4 a second
summer conf FguddErtipRoLigHs ¢MRS. quadr at ur e- phase short Wl sh despread synbol
first channel stream based on the duration of the first short Walsh cover.
63. The apparatus 0gg.Cl arg Bdpataiis! {¥o&lain BP Whthei the2firdt Lo’ WallH! doviY bl a
configured to multiply the in-phase short Wal sh despread synbol Tirst

channel st r damdyiptigmof ¢ighiikhiBe. conponent of a pilot reference signal; and 4
a fourth multiplier configured to nultiply the quadrature-phase short Wl sh

d d nbol fi - - th
Conpl o & pilot 1o Er oty pusip SAON e wRLENE Hfali WRd AR )

the first sRorthMal sh cover has a 2 duration of two chips. 65. The
apparatus of claim6l wherein the first short WREPLACEMENT SHEET 17 APR

The apparatus of ¢l om 6TECREC{ et v1 Zpecn et HEERoR Wil o s Sl ©°

dur ati on of 2ei dhts»ehi ps.  67. The apparatus of claim 61 wherein the first
short Wal sh cover is equal to 2 +; . 68. The apparatus of claim61 wherein

the first short Wl c i . _The . S Claim6l
wherein the first s drt%gh i'cﬁgf&%nogqég 94@9%8&%&%’8%%%%%
claim 61l whé@rerpite first short Wal sh cover has a 2 different duration
than t he second short \Wal sh cover.

70.  The apparatus of claim 61 wherein the first short Walsh cover has a
2  different duration than the second short Walsh cover.

71.  The apparatus of claim 61 wherein the duration of the first short Walsh
2  cover is equal to the duration of the second short Walsh cover. '

72. The apparatus of claim 61 wherein the second short Walsh cover has a
2 duration of two chips.

73.  The apparatus of claim 61 wherein the second short Walsh cover has a
2  duration of four chips. '

74.  The apparatus of claim 61 wherein the second short Walsh cover has a
2 duration of eight chips.

75.  The apparatus of claim 61 wherein the second short Walsh cover is equal

2 to+,-.

76.  The apparatus of claim 61 wherein the second short Walsh cover is equal
2 to +>+)'9'-

77.  The apparatus of claim 61 wherein the second short Walsh cover is equal

2 ok REPLACEMENT SHEET
_ 17 APR 2001
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A

1. The appar-atus—ef—elat-m-6i—wheret-r—the—duratt+or—of—the—fi+rst short WAl sh
2 cover is equal to the duration of the second short \Walsh cover. 72. The
apparatus of claim6i-wherein the second short WAl sh cover has a &é EET
duration of two chips; 73. The appar§fus of claim 61 wherei REPLASE NTAH
short Wal sh cover hasja 2 duration &F four chips. 74. The apparatus of

cl ai m 62 wherein theisecond short Wal sh @gver has a 2 duration of eight
chips. 75. The appapgit USTKS apphraiubclaitd 6lr faither chfipri@pond short Wl sh cover
is equal 2 to +; . 76., The apparatus of c|aim6l wherein the second short
Wal sh cover 2i s equaf thisl “W%@%&@@@F%P@FWWIMW%%@%COM
short Il sh co\ért WalsB e to l_éro'ﬂﬁbeaﬁ Vet Wateh Bespichd A7bel @8cbnd TirinBelSHEE
ACS BEEN REPL | EPLACEMENT SHEET , 37 7

\ .. The apparatus of claim§6l rther
conpri si ng: 42 &treasrghensin the second thor Walsh éﬂquyﬂﬁhqubﬂth%%{%Sh%&\ZaéSh
sanpl e stream Ryved aBERMAAHuratibh bf feWes thbn ﬁﬁy%mtcﬁip%&%Sg@ﬁl wivel isdor t
Wal sh despread synbol second channel 4 stream

( . erein the second short
Wal sh cover 6i s or t hd&yrAmulEplieneonfigyred tampltiply\g %ﬁd%ﬁ%?haéﬁﬂf’j% Yat i on

of fewer than $hehotondSore Wakh RREr & bR quitiRet@bPhiBePMbHOWalsh dRspreddr t h
mul tiplier configured tQ nmulti EI y the quadrature-phase sanple stream by .

the second 8hosymbelisesond shazpelss d8%ce a quadr at ur e- phase short Wal sh
despread 8 synbol gegssnd aadeadsfiguréd &24dd 8 dn-phase Ghort Vsl desproad isgmbeld t o

add the in phase short Wal sh despread, synbol 0 cond channel streamto
t he quadr at ﬁ)r e-SpAPRd shame} strepgy @rﬁas&%@%@%ﬁmﬁ%gm@ﬁ%mwmm to
produce a soft .gamirdnesin &SsoMtte @R B&isisidedondich@mel dataktredtie appar at us of
claim 78 further conprising a sumrer configured to

79.  The apparatus of claim 78 further comprising a summer configured to
2  sum the soft decision second channel stream to produce a summed soft decision second
channel stream '

80.  Areceiver apparatué comprising: )
2 means for multiplying an in-phase sample stream by a first short Walsh cover
‘having a duration of fewer than sixty-four chips per orthogonal waveform period to
4  produce an in-phase short Walsh despread symbol first channel stream;
" means for multiplying a quadrature-phase sample stream by the first short Walsh
6 cover to produce a quadrature-phase short Walsh despread symbol first channel stream;
and
8 means for adding the in-phase short Walsh despread symbol first channel stream
to the quadrature-phase short Walsh despread symbol first channel stream to produce a
10 soft decision first channel data stream.

81. A method of transmitting a variable data rate signal comﬁﬁsing:

2 interleaving a frame of code symbols to produce a sequence of interleaved
symbols having a first predetermined number of symbols; '
4 repeating the sequence of interleaved symbols one or more times; and

repeating a subset of the sequence of interleaved symbols, wherein the subset has .
6 a second predetermined number of symbols, and wherein the second predetermined
number of symbols is less than the first predetermined number of symbols.
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Z sum the soft deci sion second channel streamto produce a sumed soft

deci si on second chanmet—stream 80. A receiver appar atus conprising: 2
means for multiplying an in-phase sanple streamby a first shgrt \Walsh
cover having a duration of fewer than:sixty-four chips per oﬁﬂHA@EMENf SHEET
wavef orm period to 4 produce an in-phase short Wal sh despread synbol first
channel stream neans for nmultiplying a cﬁﬁadrature-phase sanpl e stream by
the first short Wal 8 6Tk method pfpelaim 08 veherpim dhen fitat cpresletesmingdh aumbiw o§ h
despread sypbolsyfhéigissghannel stream and 8 neans for adding the in-phase
short Wal sh despread synbol first channel stream to the quadrature-phase
short WAl sh despread synbol first channel streamto produce a 10 soft

decision first chanfidl dEheamsthodzofi clgim SO\ whetdim theofirst pasdeteinnined gumben of abl e

data rate shgng gag&r higing: 2 interleaving a frame of code synbols to
. produce a sequek‘ge 0 2in'terl eaved synbols having a first predeterm ned

nunber of synbols; 4 repeating the sequence of interleaved synbols one or
nmore times; and rep®ati nbheamethod eaf dldim H@ veherpire theefist predeenhined eimbymbp| s,
wher ei n thezsulggﬁgolpﬁq 06 a second predeterm ned nunber of synbols, and
wherein the secon pregle'term' ned nunber of synbols is less than the first
predet er mi ned nunber of synbols. AEPLACEM ENT SHEET THI S sH EET Ng 17 APR
2001 ~-~~Rd=F' LACcS8S.) LI Hi¢ fethodCENAMn S EHicreirS gheSfirst Pheeletentined nafmbed af m 90
wherein the,fi rs?&lbagﬁg%erm' ned nunber of 2 synbols is 384. 83. The net hod
of claim90“wherern the first predeterm ned nunber of 2 synbols is 216.

84. The nethod of claim90 wherein the first predeterm ned nunber of 2
synbol s is 120. 86.  The method of claim 90 wherein the first predetermined number of

2 symbols is 288,

87.  The method of claim 90 wherein the first predetermined number of
2  symbolsis 144,

. 88.  The method of claim 90 wherein the second predetermined number of
2  symbols is 120.

89.  The method of claim 90 wherein the first predetermined number of
2  symbolsis 48. '

90. A transmitter apparatus comprising:
2 an interleaver configured to interleave a frame of code symbols to produce a
sequence of ihte,rleavcd symbols having a first predetermined number of symbols;
4 a repeater for repeating the sequence of interleaved symbols one or more times
and repeating a subset of the sequence of interleaved symbols, wherein the subset has a
6 second predeterminéd number of symbols, and wherein the second predetermined
number of symbols is less than the first predetermined number of symbols.

91.  The apparatus of claim 90 wherein the first predetermined number of
2 symbolsis 384,

92.  The apparatus of claim 90 wherein the first predetermined number of

2 symbolsis216. REPLACEMENT SHEET

[ This SHEET HAS BEEN || | 17 APR 2001
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O = = ars - v, A eR € 4 - v, wiVliw C H TE0 U0 €E 'Of 2
synbols is 576. 86. The nethod of claim90 wherein the fast predeterm ned
nunber- of 2 synbols is 288. 87. The nmethod of claim90 wherein the first .
pr edet er mi ned nunber of(L 2 synbols is 144. 88. The nethod of REPAACEMENT SHEET
wherein the- second predeterm ned nunber of 2 synbols is 120. 89. The

met hod of claim90 wherein the first predeterm ned nunber of 2 synbols is
48. 90. A transmittegl apmelappatatus offplairs i90Gvheteinthd fifst pre@etediin@Didrig rofd t 0
interleave a frame of code synbols to produce a sequence of interleaved
synbol s hav? ngﬂﬁnqqlsrlélmbredet erm ned nunber of synbols; 4 a repeater for
repeating the sequence of interleaved synbols one or nore tines and -

repeating a subset gaf thesH f efairh D0 ONhePRY At HiiTBRUSermIARY Rirfber v

subset has a 6 second predeterm ned nunber of synbols, and wherein the
second predet efbolsds STunber of synbols is |ess than the first
predet erm ned nunber of synbols. 91. The apparatus of claim90 wherein the

first predeterm nedysnumiage spharatds o¥ Blafth 0| wheddid! theSfirst pro@etaiiaddhubenlofCl ai m
90 wherein the first gredet erm ned nunmber of 2 synbols is 216. REPLACERE T

SHEET THI S SHERbolsAS288-EN 17 APR 200! REPLACED | REPLACEMENT SHEET 93.
The apparatus of claim90 wherein the first predeterm ned nunber of 2

symbol s is 120. 94.96The ThERppahtd$ of blafth 0w 1RPeiVRS fifst) plebé@erhiifidll number of
predet erm ned nunber, of 2 synbols is 576. 95. The apparatus of claim90

wherein the2fi feebolyigdd-er mi ned nunber of 2 symbols is 288. 96. The
apparatus of claim90 wherein the first predeterm ned nunber of 2 synbols

is 144. 97.  The apparatus of claim 90 wherein the second predetermined number of
2  symbolsis 120. '

98.  The apparatus of claim 90 wherein the first predetermined number of
2 symbolsis48.

99. A transmiiter apparatus comprising:

2 means for interleaving a frame of code symbols to produce a sequence of
interleaved symbols having a first predetermined number of symbols; and
4 means for repeating the sequence of interleaved symbols one or more times and

for additionally repeating a subset of the sequence of interleaved symbols, wherein the
6 subset has a second predetermined number of symbols, and wherein the second

predetermined number of symbols is less than the first predetermined number of
8§ symbols.
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97 —The apparatus of clalm 90 wherein the second predeterm ned nunber . of 2
synbols is 120. 98. The apparatus of claim90 wherein the first

prredet er mi ned nunber of 2 synbols is 48. 99. Atransmtt t
conprising: 2 neans for interleaving a frame of code synﬂﬁ?ﬁ&%wéﬁﬁg a
sequence of interleaved synbols having a first predete ESEEMEN e i

synbol s; and 4 neans for repeating the 22quence of integ :
or nore tines and for additionally repeating a subset joff t he sequenj
o]

i nterljeaved(IyAPMS; Wwherein the 6 subset has a second gr dli@wditn2died

nunber{ of synbols, and wherein the second predeterm ned nber of sy S
Is lesls than the_first predeterm ned }nﬂ%er of. .8 synbgls.. TH S.SHEET" HAS
SEEN REPLACEM-~| ¥ SHEETS RCRRYt 197 fzéi@Ts’lféE%EfA rejgss

IPLACH ENT RbibriurfibAtidfPaydtedts MEsdiibed unkt @isasinger unit or other =
transnitter for in a wreless 2 comrunication system the subscriber unit

conprijsi ng: pl urplurahirfermatiom sauiees of informationrdataon data; 4 an encoder
for odi ng the_] td -2, : 0Nt . sources of control data;
and 6 j ?rodul at O%A?%‘?6%&?%‘?%&%%%@3%#%r‘r{e‘{’?‘J‘,"on data and the control
data ffom one orplumakcartrdliseupdes oficontrol dath; amdir ces with respective 8

di fferent nodul ati ng codes for transm ssion on a carrier signal, wherein

the noguéat or i sa amodnipsdr t for coagulating centoded ninformation ¢t andoribéne 10
i nf or nat i ON SAYSICEattitidintdie 65RRIFE bIGRB tPlatal ddherod @bafdes tvith SesPedtiveout put

controf 85 GifereitmiodulHRE fods Top HArrashida, Sh i Casrits Sleal et " ¢
subscr| ber owidulater cisaarrengéd to| combine enheodsdn infosmation) saty from one

~ 10 information source with the encoded control data before the same is output

for transmission.

2. A gubscriber unit as claimed in claim 1, wherein the control
2 data comprises power control data and pilot data.

3. A subscriber unit as claimed in claim 2, wherein the modulator
2 s operable to modulate the power control data with a modulation code.

4. A subscriber unit as claimed in any preceding claim, wherein
2 the modulation codes are Walsh codes.

5. A subscriber unit as claimed in claim 4, wherein the Walsh
2 code used to modulate the information data from a first one of the
information sources is longer than the Walsh code used to modulate the

4 information data from a second one of the information sources.

6. A subscriber unit as claimed in claim 5, wherein the Walsh
2 code used to modulate the encoded control is longer than the Walsh code’
used to modulate the data information data from the second one of the

4 information sources.

7. A subscriber unit as claimed in claim 6, wherein the Walsh
2 code used to modulate the encoded control data comprises eight chips, the
Walsh code used to modulate the information data from the first one of the
4 information sources comprises four chipp, anggfhe IMabshy codepysed tos
B Cramy - oeed 24 1c paged 2
O Dravina(s) - ... t0 paged ...

it paged ..




Z 1S operabl e To nodul ate the power control
A subscri ber
modul ati on codes are Wl sh codes].
4, wherein the Wal sh 2 code us
first one of the
nodul ate t he
sour ces.

used tQq

i nforndti on sources.

6. A subscri ber
code used to nodul ate the encoddd contr ol
nodul ate the data infor

data with a nodul ati on code. 4.
unit as clainmed in any precedi ng clalm wherein 2 the

LAAEME & unit as clainmed in claim
i nformati on sour

eavern é*hl nf oLmat [ Ion dat a fromda
4 information dat Ecgan-/aﬂgbg@g 0 eagfttﬁggmga\‘@gfg ed to
unit as| d-aiped in clai

5, wherein the Walsh 2

is longer than the Wal sh code
he second one of the 4

uni?P as cltaimed in claim®6, wherein

7. A subscri ber

the Wallsh 2 code used to nodul ate the encoded control data conprises eight
chi ps, the Médahte dtle imfexinatbomodiath afremt tige isaéadrehieoof tre dnformatibr fir st
one of r ﬁ'ﬂﬁ conprises four chip, an g, f 1 s agl Leh
ge try Dégsogl?%%t@né to paged . Z'Clai.ii+ .) p."?c ! 2...
to paged .... M to paged ..... ’\ f raged ..... DATE O i"IECEI" T

. d | ..... h ...... 8.. REPbWb?’lﬁkEEa'cﬁlfﬁe&lﬁ 2801 ﬁE&hA , thér 29
nmodul at|e f €, 1,0 r on OEFB‘?F 6
sour ces corrprougér%‘ggo Eorglﬁh?% fﬁlmécosc Eﬁbrglunl ogéla}: ai rre in an(t)H

pr ecedi|ng c|xapqinllalhurr‘t\rll\téiread;l athepand with 2 S@mﬂ% code for: Bapsmissipn m a

nodul atled degaanélrgi@ﬂhe nodul ator with each other and with a spreadi ng

code fodr transmssion on a 4 carrier signal.

cl ai nmed
transm
dat &

2

10

12

14

in claimaS§,
tting the%arrifepu

unit as
further conprising a 2 transmtter circuit for

bscrhen unifr 2 claimed dnsglpisa B, furthes mempprsingoajul at ed

transmitter circuit for transmitting the carrier signal carrying the spread,.
combined, modulated data.

9. A subscri ber

10.
the encoder is arranged to effect a low code rate error correction and

A subscriber unit as claimed in any preceding claim, wherein

sequence repetition to the information data.
11.
communication system, the base station comprising:

A base station or other receiver for use in a wn'eless

a receiver for Teceiving a carrier signal and removing therefrom
encoded information data from plural information sources modulated with
respective different modulating codes and control data from plural control
sources with the one or more of the control data being modulated with a
respective different modulating code and with the encoded information data
from one information source being combined with the encoded control data;
a demodulator for demodulating the encoded information data and the
control data from their respective different modulating codes; and

. a decoder for decoding the encoded information and control
data.

12. A method for transmitting control data, fundamental data, and
supplemental data from a first subscriber unit in a set of subscriber units to a
base station in communication with the set of subscriber units comprising:

a) modulating the supplemental data with a first Walsh
code;



to—Asubscriber unit as clainmed in any preceding claim wherein 2 the
encoder is arranged to effect a or correction and
sequence repetition to the infor NCEMENT SHEELL A base station or other
receiver for use in a wireless oprontcatTom—pyistem the base station
conprising: 6 a receiver for -rege vbn.? ﬂ]G @}ri or| si gnal RERLAGESHENT iSHEET
-therefrom encoded infornmation gaja™f é E?Iﬂ ra nf or mati on sources

nodul ated with 8 respective dif{ekrert—regutat+ng| codes and control data
fromplural control sources with|{the one or nore pf the control data being
modul ated with a 10 respective difTerent nodulati ng code and with the
encoded information data from one inforfation-source bei ng conbined with
the engoded control data; 12 a denodul ator for denodul ating the encoded

i nformgtifn data and tlle enodulatingdhe findamentilrdatesyitivta serondf Wealeht
nmodul atli ng cefiRsan@nd 4 a decoder for decoding the encoded information and
control ata. 12. A nethod for transmittin ontrol data, danent al
data, dn® 2 suppl eneffal (Yé‘f‘ﬁﬂ?%% ef‘f%"qsé‘t’fgc‘ﬂ e?%?‘ﬁdtwgsg §R4¢€.of

subscrilber uwheseto a base station in comrunication with the set of

subscrijbgy units sﬁmﬂtswagh&ﬁe@s@@ﬁ%&%&%oﬁ%@%@g/gﬁ&ﬁ%wth a
first Walsh code; LAGEVENT SHEET 0 7. A PL 30 6
b) modyl at i ﬁ@%@Wﬁ&ﬁ%ﬂ%Pﬂrﬂaﬁfﬁw@ﬁ%@%ﬁ%ﬁ%ﬁ code; and 8 c)
nodul atli ng the control data with a third Wal sh code, where 10 said first
Wal sh qode i s shqgat er | : : S al -SQC | sh
claim 12, i 4 BRI said
secand (Wl shchipsjandssaid third $éalshv todeisr compiiges], ofaeightsehiigs.t hi rd Wal sh code is
conpri ged of eight chips.

14.  The method as set forth in claim 12 or 13, further comprising a
2 pilot channel, wherein said pilot channel is summed with the fundamental
data, the supplemental data is summed with said control data.

15. A method of transmitting data from a subscriber unit for use in
2 a wireless communication system, the method comprising:

acquiring information data from plural information sources;
4 encoding the information data;

acquiring control data from plural control sources; and
6 modulating the encoded information data and the control data from
~— one or more of the plural control sources with respective different
8 modulating codes for transmission on a carrier signal, wherein the encoded

: information data from one information source is combined with the
110 encoded control data before the same is output for transmission.




—t4-—The method as set forth in claiml2 Qimd3meldtiher—eqnprising a 2

pil ot channel, wherein said pilot channe%}ii‘&?}:&ﬁ‘%ﬁ@ﬂﬁ’t he fundanent al
data, 'the supplenental data is summed witH said control] data. 15. A net hod
of transmitting data froma subscriber3lyniit @ar2Utsessini RERLAGEMENeSEEET
conmuni cation system the method conpri sing: acquiring{i pformati on data
fromplural information sources; 4 encdding the rnforim{i on data;
acquiring jcontr dat a f | u A—HOLH: : - l;ng_t he
encoded i nforna |‘on__amﬁégﬁ]dgfh{é%lésorﬁngﬁaoé%dgpgfﬂf] m one o%ljgpnn%é&% %ﬁﬁgﬁ
pl ur al co:};rbl compreRg-wW t h respective different 8 nodul ating codes for

transm ssijon on a C&ﬁédnﬂ&ﬁﬁggfﬂ@ét,dma%i?alhﬁn a@ﬁ%owmwlvwhﬂﬂhgaf rom
one infor t)éondsogrce Léwcorml ned Wlfth 8&‘68 1erO nocog\eﬂgco%%?rol datgt
before the| shmetFEEBHPUEVFED P ZREHTTQRT SHPS RS PFOPEPRA grayeierp period to

i EPLACEMENT SHEEDdute a motiglated figstiehannelsignaliasdi tting a pi signs first
channel signgl 2 copingh tbdulRdd|saédriDctanhbl siin Bt ﬂ&lsﬂ?@u& FSHLAR
first short Wl sh cover.hayi ng Ak.duratlon of " fewer than sixty-four chips
per orthogpnal WFBFEFFHEE: FEEPPB* ™ pr oduce a nodul ated first channel
signal; and & addi ngnultipiydng athe dsiwesoedd sighaln nehpengriaind dhée mogulhted §irgnal
to produce| a S&ﬁﬂﬁ@ls@#ﬁﬂ?ﬁga%ﬁgﬂé?ﬁ\icdﬁeﬂ“'“ plying the sumed si gnal
conmponent F\nd the nodutfated first channel signal by a conplex PN code. 17.
The met hodf of claim 16 wherein the first short Walsh cover has a 2
duration of twilZhi gée t@thothef ndaiod6éowhetein thd direh ehaitnWalsh tovest hashar t
Val sh covel fasggatidn @8Eb bipsof four chips. 19. The nmethod of claim 16
wherein the first short Wal sh cover has a 2 duration of eight chips. 20.
The_et hod| of claim 16 wherein the first short Wal sh cover is equal to +,

' 18. The method of claim 16 wherein the first short Walsh cover has a

2 duration of four chips.

C

19. The method of claim 16 wherein the first short Walsh cover has a
| 2 duration of eight chips.

20.  The method of claim 16 wherein the first short Walsh cover is equal to +,

L2 -
: 21.  The method of claim 16 wherein the first short Walsh cover is equal to +,
| 2 +,--

o 22.  The method of claim 16 wherein the first short Walsh cover is equal to +,
| 2 -+,

l 23.  The method of claim 16 further comprising modulating a second channel

) signal by a second short Walsh cover to produce the modulated second channel
signal, wherein the second short Walsh cover is orthogonal to the first short

4 Walsh cover and has a duration of fewer than sixty-four chips per orthogonal
waveform period.

24. The method of claim 23 wherein the second short Walsh cover has a
2 duration of two chips.

| 25.  The method of claim 23 wherein the second short Walsh cover has a
2 duration of four chips.



2 =2t —TheTethod—of CI a| m 16 wherein the first short Wl sh cover is
equal te 2 + -, etheq of claim 16 wherein the first short Wal sh
cover is equal 8. The nethod of claim 16 further

conpri sing nodul latfing a second |channed2 2 signal by a sFPIKCEMENT SHYRET sh
cover to producel tihegrnogg adged js¢cond channel signal, wherein the second
r li s orthogonal jo the first short 4 V\alsh cover and has a
duration of fewer THam STXUy=fouf chips per orthogonal waveform period.
24. The met hod o greiln the second short Wl sh cover has a 2
duration of twa6chi The mehodnd ¢rirhadd whereirathe segondh shettiWalsh easenisshor t
VWl sh cover shaggatich Stki &%spf four chips. REPLACEMENT SHEET 32
REPLACEMENT SHEET O 7 AUG 2001 26. The nethod of c¢ aim 23 wherein the
second shoEt Wal sh cover has a 2 duration of. eight chips. 27. The net hod

of claim 28 whéVei nTheeméthodt of lelaim 28| wvelereiny e fiest shor{ Walsh fdoweetias a
duration than td'ﬂ?g@ﬁ?&‘?ﬂh%ﬂ%&n%sﬁ@or@é&ﬁﬁﬂ\%ﬁsh cb&. met hod of claim23
)

wherein the duration e first short Walsh 2 cover is equal to the
duration of the second short Wal sh cover. 29. The nethod of claim 23
wherein th setzand Thermetat 3if daiweR3 iveherejnathetduraon of the firdGhoFfhWalsti hod
of claim?2 mg]&q,]lgﬁ to { 2 ++-,-.
31 The melt hod a?%l%%%%‘ﬁ%ﬁioﬁ?@g%ggﬁﬁg{%” sh cover is equal to

: 32 The met hod of claim 16 wherein the first channel signal
(s n Brok ki gnab.  TBe midthodrof Haitn 88 whentimtibsachd shart Widshnedviek b auadjto
further coppyises:

ht l 30. The method of claim 23 wherein the second short Walsh cover is equal to
f 2 +,+,--
o ,
i 31. The method of claim 23 wherein the second short Walsh cover is equal to
P2 4, -+, .
i .
i 32.  The method of claim 16 wherein the first channel signal is a BPSK signal.
: 33. The method of claim 16 wherein the multiplying further comprises:
P2 multiplying the summed signal component by an in-phase component of
| the complex PN code to produce a first complex product signal;
| 4 multiplying the modulated first channel signal by a quadrature-phase
_ component of the complex PN code to produce a second complex product

multiplying the summed signal component by a quadrature-phase
i 8 component of the complex PN code to produce a third complex product signal;
multiplying the modulated first channel signal by an in-phase

I

(

|

i )

| 6 signal;
l

l

‘ 10 component of the complex PN code to produce a fourth complex product
!
{

_ signal;

12 subtracting the second complex product signal from the first complex
l product signal to produce an in-phase complex product signal; and

i 14 adding the third complex product signal to the fourth complex product

signal to produce a quadrature-phase complex product signal.

34.  The method of claim 33 further comprising:



t he conmpl ex PN cg I rst conplex product signal; 4

mul tiplying the nodul ated first |channel signal by a quadBERLﬁEB\ﬂWTa%*éEET
conponent of the jcqndt éx"UNEWbd¢ {o pridduce a second conpl ex product 6
signal; multiplyijnd_the sumed gi gnal conponent by a quadrature-phase 8
conponent of the jconplex PN code fo produce a third conpl ex product signal;
mul tiplying the n ' Hhannel si | b n, i N-pha ] nt
of the conpl &x PN cotiRYEo %é“é?r}?aéﬁrf‘?*’q%ﬁp}%&&ﬁ od%'g{l %‘gi é%aﬁ%%%
subtracting t hesig@ssidgarabnpl ex product signal fromthe first conplex

product signgl to pr 3 i = D . ; 11 4vaddi ng
the third co%pl ex &g%&g@yg%gntgf _ggﬁt&fle f e PeOPle prodatt Agallby

2 _mil tiplvire—r e TROTREd oo fn~Conponent by an in-phase conponent of '
pHy R B?FEA%%I% T np y p np {
c

14

é“gro rth conpl ex product ~“signal to
produce a quadr guesatygphase HRPSAIL: product signal. 34. The nethod of claim
33 further jconprising: i PLACEMEN-T SHEET L AUG 2r °~ 33 REPLACEMENT SHEET 2

mul tiplyi ng theﬁ'%n; ﬁgqg%‘asgg{p%%aqﬁﬁg%%\g%ﬁgl by an in-phase sinusoid,;

and 4 mul tilplvyi ra hase product sjignal by. a

quadr at ur e-|pRase si nagisstchanmel my é‘ﬁ%ﬁﬁﬂf{%ﬁredaﬁb‘éﬁ"gq Xac{'B%baTaé’inﬁb?lgﬂalaPY
fi][_st chaﬂnel Vn\‘g:ﬁr'ﬁpéﬂcﬁfwalﬂf:twr&dw&cg Ahiratidry ofafefder $hare bixynédursdhdps pﬁlby
a first short cowuer . < r chips
per 4 orthoé’ongrﬁ\% &%@%gﬁ%%ﬁﬁgggkgﬁﬁglﬁ%ﬁé& arinel
signal ; a second chaarserondchapnel grukiplier gorigrred tﬁlﬂnllﬁl:ﬂl¥/ 3, S@R%) &‘aé‘l'i‘ﬁhnel
6 signal byl & sep@aalbshetonbklidrt Walsh coerpbqitddacesa mudiulztbd deasebetinnel
channel = S10Ra igtlEhitel theGe0RA sgbﬂrwaiéﬁ' RfFef B/ Gindgorll tHIRO TR difdr N

per or thogohéd * WIS EBYeh 416 hesis SpgRter o keves SR AODCART QISP e PPARETHD
nodul at ed s congvasieforrepersodynal to a pilot signal to produce a sunmed
signal conpopent; ang girst summer configured to add the modulated second channel signal

, to a pilot signal to produce a summed signal component; and

12 a complex multiplier configured to multiply the summed signal

l | componeﬁt and the modulated first channel signal by a complex PN code.

36. The apparatus of claim 35 wherein the first short Walsh cover has a
2 duration of two chips. '

37. The apparatus of claim 35 wherein the first short Walsh cover has a
2 duration of four chips. :

38. The apparatus of claim 35 wherein the first short Walsh cover has a
2 duration of eight chips.

39.  The apparatus of claim 35 wherein the first short Walsh cover is equal to
2 +-

40.  The apparatus of claim 35 wherein the first short Walsh cover is equal to
2 +,+4,--

41.  The apparatus of claim 35 wherein the first short Walsh cover is equal to
2 4,4

42.  The apparatus of claim 35 wherein the first short Walsh cover has a
2 different duration than the second short Walsh cover.
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The apparatus.of claimi35 wherein the first short Wal sh cover

2 43. +,Thea pardﬂus dfrdainpBB waiersin dlie diation3g thi dirst shorhWalsh st
%Ververﬁs H’Q&d\% éa?]pgr fe s@&ﬁﬁ‘{ﬁ’b&'lswmsh%%fn 35 wherein the

cove as a ation than the second short
REPLACEMENT SHEET 0 7 AUG 2001 34 REPLACEMENT SHEET 43. The

f cl aim 3Fhavappaiatud bfecldint 36ivediereih thhseddndsshosh¥alsiviabedr ha a
uzal t.0_the % of the second short Wal sh cover. 44. The
g ?/\/nerel "he second short Wal sh cover has a 2
tmo chi ps. 45. The apparatus of claim35 wherein the second
covgs, hagha appafhtisibf ﬂmrﬁﬁﬁfwhﬁremhmﬁh Secotl s};ﬂiewmrca?exsha:s{] a
rei S rt Walsh cover has a 2 duration of eight
gb‘&r}? ?Jﬁo dﬁggl m 35 wherein the second short Wl sh cover
to +, 48. The apparatus of claim 35 wherein the second short
is q.ual The apParbidus Eflelaﬂﬁmr\&hmuoﬂ'le@emﬂd Sorwivéaleh rotrérchasec ond
ov anor?gfjé%ghtzdﬁﬁs" +,-. 50. The apparatus of claim 35

O t
first

D

47.
to+,-.

The apparatus of claim 35 wherein the second short Walsh cover is equal
2

48. The appai'atus of claim 35 wherein the second short Walsh cover is equal

to+, +,-,-.

49. The apparatus of claim 35 wherein the second short Walsh cover is equal
to+,-, +,-
50. The apparatus of claim 35 further comprising: .
* a first multiplier configured to multiply the summed signal component
by an in-phase component of the complex PN code to produce a first complex
product signal; '

a second multiplier configured to multiply the modulated first channel
signal by a quadrature-phase component of the complex PN code to produce a
second complex product signal;

a third multiplier configured to multiply the summed signal component
by a quadrature-phase component of the complex PN code to produce a third

110 complex product signal;
a fourth multiplier configured to multiply the modulated first channel
ilZ signal by an in-phase component of the complex PN code to produce a fourth
complex product signal;
14 a second summer configured to subtract the second complex product

signal from the first complex product signal to produce an in-phase complex
product signal; and
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:14 a second sumer configured to

subtract the second conpl ex product S|gnal fromthe first conplex product
signal to produce an _in-phase co Iex 16 product, signal; and + i | O ii-
20 0 1 35 REPLASENVENTheppparatys of T INPTYDEed to add the third

conpl ex praduyct si gnalfirktoupcbBvetter écmﬁ wmh
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further co
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6 produce a
si gnal conp

confebgipl@dpicduatdighallby 4 qieadibide-phasesipisaiiz  conpl ex product
quadrature phase si nusoi 52. A transmtter appar at us
2 neans for nodul ating a flrst channel signal using a first
cowédr havirapsTaitter AEPAHISCOMRNGERE t han si xty-four chips per
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sumred gqyone means far. mu anlﬁ)lyjn S su
prf’entw linhgeno produce am ate st el'sign ,an
means for adding a pilot signal to a modulated second channel signal to
6 produce a summed signal component;
means for multiplying the summed signal component and the
8 modulated first channel signal by a complex PN code.
53.  The transmitter of claim 52 further comprising means for multiplying the
2 summed signal comp0ne.nt by a complex PN code to produce a complex
product stgnal
54. An method for demodulating a signal comprising:
| 2 multiplying an in-phase sample stream by a first short Walsh cover
] having a duration of fewer than sixty-four chips per orthogonal waveform
4 period to produce an in-phase short Walsh despread symbol first channel
stream;
i 6 multiplying a quadrature-phase sample stream by the first short Walsh
cover to produce a quadrature-phase short Walsh despread symbol first
8 channel stream; and
: adding the in-phase short Walsh despread symbol first channel stream to
10 the quadrature-phase short Walsh despread symbol first channel stream to
', produce a soft decision first channel data stream.
| 85.  Themethod of claim 54 further comprising:
"2 summing the in-phase short Walsh despread symbol first channel stream
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58. The method of claim 54 wherein the first short Walsh cover has a
2 duration of four chips.
59. The method of claim 54 wherein the first short Walsh cover has a
2 duration of eight chips.
: 60. The method of claim 54 wherein the first short Walsh cover is equal to +,
2 -
!,
61. The method of claim 54 wherein the first short Walsh cover is equal to +,
2 '
!. 62. The method of claim 54 wherein the first short Walsh cover is equal to +,
“ 63. The method of claim 54 further comprising:
P2 multiplying the in-phase sample stream by a second short Walsh cover
to produce an in-phase short Walsh despread symbol second channel stream,
. 4 wherein the second short Walsh cover is orthogonal to the first short Walsh
cover and has a duration of fewer than sixty-four chips per orthogonal
6 waveform period;
| multiplying a quadrature-phase sample stream by the second short
| 8 Walsh cover to produce a quadrature-phase short Walsh despread symbol

second channel stream; and
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67. The nmethod of claim®63
wherein t he sec&nd sﬁ\%rﬁ\e%ds Bf Eﬁiﬁﬁr&h%e?em the second short Walsh cover has a

2 duration of four chips.
_
67. The method of claim 63 wherein the second short Walsh cover has a
2 duration of eight chips.
68. The method of claim 63 wherein the first short Walsh cover has a
2 different duration than the second short Walsh cover.
69. The method of claim 63 wherein the duration of the first short Walsh
! 2 coveris equal to the duration of the second short Walsh cover.
70.  The method of claim 63 wherein the second short Walsh cover is equal to
2 +,- '
= ‘ 71.  The method of claim 63 wherein the second short Walsh cover is equal to
2 e
i
: 72.  The method of claim 63 wherein the second short Walsh cover is equal to
§ 2 4,4,
l 73. A receiver apparatus comprising:
"2 a first multiplier configured to multiply an in-phase sample stream by a
: first short Walsh cover having a duration of fewer than sixty-four chips per
' 4 orthogonal waveform period to produce an in-phase short Walsh despread

symbol first channel stream;
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short 8 Wal sh channel stream and a first adder
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channel strean?4.0 tTlfea:pladambfdamaswmrcbnmis'mg despread synbol first
%Eg”gg:{)afirﬁamto R GE4 %PfcI) a'tgrbdcrhrtﬁé i PRARRCIh AR WalSh REPYead ' 4-
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to sumthé in-gakd B @ﬁtfﬁ'lra?‘i"?‘g t{‘ﬁgﬁﬁ%Ph%‘? based
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configured to sumt t@%%@qhgﬁnwmshfl r st
channel st ream base%g%c(r% Elec o?é f}@gﬁﬂgﬂﬁ hsﬁl 75.
The appar at 6s @¢speead E Wﬁg Ed on the diration 6 ‘short

'l Walsh cover.

.2 a third multiplier configured to multiply the in-phase short Walsh
despread symbol first channel stream by an in-phase component of a pilot
. 4 reference signal; and

a fourth multiplier configured to multiply the quadrature-phase short
6 Walsh despread symbol first channel stream by a quadrature-phase component
| of the complex pilot reference signal.

‘i 75.  The apparatus of claim 73 further comprising:
|
l
|

76.  The apparatus of claim 73 wherein the first short Walsh cover has'a
. 2 duration of two chips.

! 77. The apparatus of claim 73 wherein the first short Walsh cover has a
| 2 duration of four chips.

78.  The apparatus of claim 73 wherein the first short Walsh cover has a
: 2 duration of eight chips. '

: 79.  The apparatus of claim 73 wherein the first short Walsh cover is equal to
2 4,

80.  The apparatus of claim 73 wherein the first short Walsh cover is equal to
;: 2 +, 4,5
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equal to 2 he a at us . aof ai,m 7.3 e n st _shart
Vel oh cover| 15 &ua ThY 2PEaRREE besiitier” seRedin, e R Bnbni Gl ﬁ%@éﬁﬁw
SHEET 81. 3 Mhalifferent Hurdtiondhaw thersecared short Wadsh doyerqual to 2 82. The
apparatus of claim73 wherein. the first short V\alsh cover has a 2
different durati n the co t VAl s 83, . T s, of
clai m 73 wherei thet@‘ﬁ ﬁ?”%PP% fglr’r"%}t‘erglﬁ‘o Ttécﬁ‘ 05&'62@'38 to
t he duration df coher sequaldoshedurativhaif theosesond Hort Wedshaqnyvar.at us of claim73
wherei n the;second short Wal sh cover has a 2 duration of two chips. 85
The apparat us of_ claim 73 wherei nd s C has
duration of Hf ouBdchi ag\]_e apparagys o gﬁ% Q‘EAM&V%}N’?@V% 3
short Wl sh, coveturhtisn af two chipat i on of e| ght ch| ps. 87. The apparatus of
claim?73 Wn{erei n the second short Wal sh cover is equal 2 to+,-.

85. The apparatus of claim 73 wherein the second short Walsh cover has a
2 duration of four chips.

86. The apparatus of claim 73 wherein the second short Walsh cover has a
2 duration of eight chips.

87.  The apparatus of claim 73 wherein the second short Walsh cover is equal
2 to+,-

88.  The apparatus of claim 73 wherein the second short Walsh cover is equal
! 2 to +, +/ “r =

89.  The apparatus of claim 73 wherein the second short Walsh cover is equal
2 to+,-,+

90. The apparatus of claim 73 further comprising:
2 a third multiplier configured to multiply the in-phase sample stream by
a second short Walsh cover to produce an in-phase short Walsh despread
4 symbol second channel stream, wherein the second short Walsh cover is
orthogonal to the first short Walsh cover and has a duration of fewer than sixty-

' 6 four chips per orthogonal waveform period;

a fourth multiplier configured to multiply the quadrature-phase sample
8 stream by the second short Walsh cover to produce a quadrature-phase short

Walsh despread symbol second channel stream; and
10 a second adder configured to subtract the 'quadrature-phase short Walsh
despread symbol second channel stream from the in-phase short Walsh

—

o
-
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cover isjorthogonal to t firs or | sh SOV Er and h a
fewer thgnlki degpr ‘%l Fh o \ﬁé%\‘l%er?nsﬁerl g‘é‘g% 8 {r%g
mul tipliar corhaghelethtd streanht i pl y t he quadrat ure- phase sanple 8 stream by
the second short Wal sh cover to produce a quadrature-phase short Wl sh

despread |synbol second channel strea d 10 a second adder caonfigured to
Subtract [t he dladr S aPRIRASE KA YhfSHer FRBMmERE & SHEEMS EttHITEh AR nel

stream U{)m t hain theEolisdecisian sechiid eltar{nieEfirdaBhik-produce a 4GmRiRl SUCENENFROGHEET

0 ? A 8§B§ reamto produce a soft decision second
channel ta streré&rjn fglﬁijﬁeﬁgpparat us of claim90 further conprising a

sumer co‘nflgured to 2 sumthe soft decision second channel streamto
produce a' sumgad s teddier apparatseomptisitgnnel stream 92. A recei ver

appar at us| cpmpri si ng., & ﬂ?ﬁﬁgvle&ﬁ\é;ﬂ f\é{ée”s‘% bﬂ?eeﬂﬂ%ﬁea AARRhE WERRM DY

a first shoft Wal sh ~cover an sixty-four chips

ewer Y=
per ort hogonal COVET vRAMIRG #n ‘éﬁaF‘% oh ﬁ‘f’%ldgé“aﬁxﬁyr@]&ﬁ S IRSFt otthrgenal
despread pywbokabefos é‘ritﬁhttﬁbr@dﬂcec’aﬁ irbphasanshottoWalshl despirgddhgymbol first
guadr at ur ¢ pha %1”3%% treamby the first short Wal sh cover to produce a

quadrat ur i g has °° means f Jrszguijnpi%gag qﬁgﬂ)a%lxre-p%;sclz rsas.rgtpfe gtrr]er:]aei\rll bs};[ the Hikst and
l short Walsh cover to produce a quadrature-phase short Walsh despread symbol
!

1 1he second short Wl sh cover is equal
| aim 73 wherein the second short Wal sh

S

8 first channel stream; and
\ means for adding the in-phase short Walsh despread symbol first
‘ 10 ‘channel stream to the quadrature-phase short Walsh despread symbol first

‘ channel stream to produce a soft decision first channel data stream.
|
!

93. A method of transmitting a variable data rate signal comprising:

2 interleaving a frame of code symbols to produce a sequence of
interleaved symbols having a first predetermined number of symbols;
4 ‘repeating the sequence of interleaved symbols one or more times; and

repeating a subset of the sequence of interleaved symbols, wherein the
6 subset has a second predetermined number of symbols, and wherein the second
predetermined number of symbols is less than the first predetermined number

8 of symbols.

94. The method of claim 93 wherein the first predetermined number of
2 symbols is 384.

f' 95. The method of claim 93 wherein the first predetermined number of
2 symbolsis 216.

l 96. The method of claim 93 wherein the first predetermined number of
' 2 symbols is 120.

97.  The method of claim 93 wherem the first predetermined number of
2 symbols is 576.



means for adding the 1 n-phase short Wal sh despread synbol first 10 channel
streamt o the quadrature-phase short Wals read—syrboel first channel
streamto produce a soft decision first chgt BEJ S BgM AK/ od
of transmtting a variable data rate stgnfal{ conprising ]2 Eﬁr{-tq N Eﬁéf a
frame of code synbols to produce a sequerjcq d¥ 7 AUE gggheqved synbol s havi ng
a first predeterm ned nunber of synbols; [4[repeating th equence of

d repeatTng—=a stbset of the

i nterl eaved synbols one or nore tines; an
sequence of interleaved synbols, wherein : J hap a second
predet er mi ped n¥hberThyg mafhed|of claimy SRnwherein the fis¥cpiedelsrminade niwimted of
nunmber of y;;bogyﬁnusashﬁm,than the first predeterm ned nunber 8 of
synbols. 94. The nethod of claim 93 wherein the first predeterm ned nunber
of 2 synmbols is 384. 95. The nethod of claim93 wherein the first

predet er mi ned nWhberThey methed rafotlaim 93 2wheredrs they ffizstnpredetdrmined aumt@3 of
wherein the bi rss};mm@m‘gfm ned nunber of 2 synbols is 120. 97. The nethod
of claim 93 wherein the first predeterm ned nunber of 2 synbols is 576.

I CTs: TEPLACEMEN 4| SHEET 98. The net hod of claim 93 wherein the first

prerni ned funbel00of Tie metitnd of tlgi® ¥8. whereirT tiee seebiud prafeterirdhed Rdndersd n
the first pred poleedioonunber of 2 synbols is 144. 100. The net hod of
claim 93 wherein the second predeterm ned nunber of 2 synmbols is 120. {
101. The nethod of claim93 wherein the first predetern ned number of 2
synbol s s, 48. 1m2. Phe meatbod tof edaiap f3rwhereire the firsti prpderminddn haiea Ve
configuredite i dsavgg.a frame of code synmbols to produce a sequence of
i nterl eaved symbols having a first predeterm ned 4 nunber of synbols;

e ! .
'- 102. A transmitter apparatus comprising:

2 an interleaver configured to interleave a frame of code symbols to

produce a sequence of interleaved symbols having a first predetermined

4 number of symbols; , '

a repeater for repeating the sequence of interleaved symbols one or more

6 times and repeating a subset of the sequence of interleaved symbols, wherein

the subset has a second predetermined number of symbols, and wherein the

8 second predetermined number of symbols is less than the first predetermined
number of symbols.

103. The apparatus of claim 102 wherein the first predetermined number of
2 symbols is 384.

' 104. The apparatus of claim 102 wherein the first predetermined number of
| 2 symbolsis 216. |

105. The apparatus of claim 102 wherein the first predetermined number of
: 2 symbolsis 120.

106. The apparatus of claim 102 wherein the first predetermined number of
2 symbols is 576.

107.  The apparatus of claim 102 wherein the first predetermined number of
: 2 symbols is 288.



—a t+epeater—forTepeating the sequence o0 sypbol s one or nore 6
- times and repeating a subset of the saEEP&n@& hﬂ%ﬁ*« eaved synbol s,
wherein the subset has a second predet grm ned nunber EM ?ﬁgﬁ
wherein the 8 second predeterm ned nufd ar oD BXubeoH i Iess t first
predeterm ned nunber of synbols. 103. Thg apparatus of |cl aim 102 wherein
the first predeterm ned nunber of 2 sypbols s 384. 104 The apparatus of

claim 102 wherejn t first W gmﬁj 105.
The appar alt us gbg fmapg3* e?fejlaé‘wt;he fiIrst prede m ne ie‘r'slm(%%lﬁog
synbol s is ]205}’@61513'5!@4 -apparatus of claim 102 wherein the first

predetermhed nunber of 2 synbols is 576. 107 The apparat us of cl ai m 102

wherein the fir determ ned unb of mol s

SHEET 42 0}7 A DR EprReE phile By Whesn® ﬁée%?ﬁ‘p refitrmiited i

Werei n di e i o§symbolsied2hurber of 2 synbols is '144. 109. The appar at us
of claim 102 wherein the second predeterm ned number 2 of symbols is 120.
110. The apparat us of claim 102 erein the fi red rmn nunber . of
2 symbol's is 4810117 eRPPF%ﬁPfV\Q ITRFED %rﬁi}g enfmf %@% of
interl eavi ng asjrﬂﬂmsnemcode synbol s to produce a sequence of interleaved
symbol s having a first predeterm ned number of synbols; and 4 neans for
repeating the sequence of jnterleaved synbols one or nore tines and for

addi ti onal Iy rdpéat ¥hFBSTRHKE APPYRMYS OIS RFice of interleaved 6 synbols,
~ wherein the zubset hﬁeamfeemtbapu@haﬁenmaﬁeddmmmlstﬁpmﬁmb@hg?qmeof

wherein the S CGARcRY EHIGlRD O REMinB WK p keI RIS Sy BaR; ake 1St

8 predeter m"{le

—

means for Xepeatmg the sequence of interleaved symbols one or more

times and for additionally repeating a subset of the sequence of interleaved

| 6 symbols, wherein the subset has a second predetermined number of symbols,

' and wherein the second predetermined number of symbols is less than the first
8 predetermined number of symbols.




