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I nvention 10 The present invention relates generally to wireless

communi cation systens, and nore particularly, to such a systemfor

maxi m zing the useful data transm ssion throughput in a data call in which
data is transmtted between wreless Istations on nultiple assigned
channels. 15 Related Art A wirel ess conmunication systemcan be used to

transmt synchro d Y, r W rel ess
transmtter and m@@wﬁfﬁﬁgﬁWWess

comuni cati on RHEMENTo e ODE CHADINEl EB YA NDRIL Speed Packet
Dat a ( HSPD) Ah&ODE AHANNES RAEE INHBISIGNIMVEHR QWE Station
Conmpatibility Standard for Dual -node W deband Spread Spectrum Cel | ul ar

Systens"” (hereinafter referred to as I1S-95B) to achieve a packet data
transni sSi on bandwi dth of up to 115 kil obits-per-second (kbps). Under

| S-95B, a nobile stati ong;ftFK SARGH ﬁ\ﬁr@m station 25 receiver on
an | S-95B reverse-link tra |§Rchann§}d?%\lgl udi ng a fundanmental code
channel (FCCH) and up to seven additional Supplenental Code Channel s
(SCCHs). The FCCH is a variable rate channel capabl e of operating at data
transm ssi orf il 4he IM¥eRiING a full rate, a half rate, a quarter rate, and
an eighth rate. On the other hand, the SCCH operates only at a full rate
when data is to be 30 transmtted, and at a zero rate when no data is
avai | abli®. WO 02/TrO pieRGhVvEIGRYY 044y gederblde ketwileless tommenichtiad on t he
FCCH and SCCHs is partitioned into 20 o

systems, and more particularly, to such a system for maximizing the useful data

transmission throughput in a data call in which data is transmitted between

wireless stations on multiple assigned channels.
15 Related Art

A wireless communication system can be used to transmit synchronous
and asynchronous packet data between a wireless transmitter and a wireless
receiver. For example, the wireless communication system can operate in

20  accordance with a High Speed Packet Data (HSPD) feature of the "TIA/EIA/IS-
95B Mobile Station-Base Station Compatibility Standard for Dual-mode
Wideband Spread Spectrum Cellular Systems" (hereinafter referred to as IS-95B)
to achieve a packet data transmission bandwidth of up to 115 kilobits-per-second
(kbps). Under IS-95B, a mobile station can transmit data to a base station

25  receiver on an IS-95B reverse-link traffic channel including a fundamental code
channel (FCCH) and up to seven additional Supplemental Code Channels
(SCCHs). The FCCH is a variable rate channel capable of operating at data
transmission rates including a full rate, a half rate, a quarter rate, and an eighth
rate. On the other hand, the SCCH operates only at a full rate when data is to be

30 transmitted, and at a zero rate when no data is available.



mllisecond (ns) variable rate data franmes. Al though the data rate can
change rapidly, for exanple, on a frane by frane basis, rate information

i s typi cawbyw2/6#590 i ncl uded in each transmtted data franePCorusat/od4enst two
reasons. First, including 5 rate information in each data frane wastes data
bandw dt h, and second, corruption of such transmtted rate information
woul d adversely affect the entire frame. Since rate information i s not
included in each transmtted data frarme, the receiver nust determ ne from
each received data frame (wthout the aid of enbedded rate information)

the rate at which_ the frane wa ransm d thereb nab t he

recei ver to prop&che‘ﬁ{a&té%rhsn{‘ﬁeé{%@ﬁrﬁléﬁﬁﬁ@d SgpigleBﬁ@.loﬁ?fg\Bﬁ’ £q(iet hods of
det erm ni ng rﬁﬁﬁ&cf)ﬁ@(fﬁs)r\%ﬁ%le%tb%Bta@a(méé?'&l@no%@h Yhe dd Fi€ caiBYer . such
met hods are 1 nsufficrently accurate and thus unsuitable for packet data
traffic. Thenpiby, &rexhmpke, osa frame by flamedaviaym@hhformatien is dypicatiyoat i on syst em
to 15 accur,atea%/ determ ne .a an n‘ittfed ata rate for _Iﬁack t. . data traffic
at a recei vareluded msach ERAsBUESHRS Hrme forableatitve fPas A% Hitsh 11ludidgi t t ed

data. Insthe,abg o ig%%&’chcﬁm%@t\iv% ssﬁécﬁ%&ndt»vﬂﬁh,”ﬁi?&'ss%o%‘aa“ on sends
signaling requests for S assi gnnent and de-assignnent to the base
station basmruption bsuahramdmicted rhad imfdrivation biohkl aglvedselg affaetehtsertioe t r ansm t .
In response, the 20 base station dynamically allocates and de-aJl ocates

SCCHs vi a silg#Has-i Higce rissatgmations sbyarkigedngaderansayige dag2 Spopdhsi a such
Si.gnal 1ng. Caedite;AmliCadtbinifil Yrof BMNTRENIN] SifaFRend MRndRSHE R BF UAD! e data
transm ssi on %an W ch. or exanpl e, assigning or de-assignhing an SCCH can
take up to arhitsdied estorinformationd dhe eata s ivdridte tHesfrane wig-tassmiiredens s and

associ at ed delays, a. 25 npbile station can operate in a discontinuous
t ransni si¥i orihe nablsdle (gepiver tg propedyprasessdhs datetr thedatnameknewnst at i on.

The DTX nod ' . [ ' b1t t he

assi gned SRR o it RiiTRR e rebiedeled b ron VERe bhANSIL W0, | 1T oy
"bl ack-out" gqueh indhodshare tfhided]ypheardee and tiustliguitaiddifdrepketdadd t o resunme
transmtting as soon as data becones avail able, thus 30 avoi di ng del ays

associ at ed Vifaficassi gni ng and de-assi gning the SCCH WD 02/ 069590
PCT/ US02/ 05417

Therefore, there is a need in a variable rate communication system to
15  accurately determine a transmitted data rate for packet data traffic at a receiver
without embedding rate information into the transmitted data.

In the above described communication system, the mobile station sends
signaling requests for SCCH assignment and de-assignment to the base station
based on the amount of data the mobile station needs to transmit. In response, the

20 base station dynamically allocates and de-allocates SCCHs via signaling
messages. Assigning and de-assigning SCCHs via such signaling can be a
relatively slow mechanism and thus wastes valuable data transmission bandwidth.

For example, assigning or de-assigning an SCCH can take up to a half-second.

To reduce assignments and de-assignments and associated delays, a

25  mobile station can operate in a discontinuous transmission (DTX) mode while a
SCCH is assigned to the mobile station. The DTX mode permits the mobile
station to stop transmitting on the assigned SCCH while data is unavailable. This
is referred to as the DTX "black-out” period. The DTX mode also permits the
mobile station to resume transmitting as soon as data becomes available, thus

30 avoiding delays associated with assigning and de-assigning the SCCH.



3 Transmtted data frames typically do not include DTX "on/off" information
for simlar reasons as nentioned above with regard to rate information.

Si nce t heworeeoedsver of the assigned SCCH receives no expl iPCirtusoziei4eat or
regardi ng the bl ack- out periods, the receiver continuously denodul ates and
decodes the SCCH as 5 long as the SCCH is assigned, even during the

bl ack-out period when no data is being transmtted, that is, when the
denodul at ed and decoded data is invalix. Therefore, it is desirable at a
receiver in a conmunication systemto discrimnate between data

transm ssion_peri ods and bl ack-outs so as to reduce a |ikelihood that
i nval i d dat alPestaigied datadramss sepicatlyide not inchide &b ow/pfl" iformativnder dance with

Rodundancy CHILA R Fopraeid v, RARepRald CRZ Rt Sl SiXRC  gar o

frame at thegetegegiof Be-asheibdiSCUHkecelveShd/@dplieit ifRlidatGiFegadia tiRDlakYananot o
nmeasure, a synbol error rate, a franme energ and so on, can be used to

further | nptperieh, itceaResriostRoFhieaadiaes ndi teeodsshaBCCH 9 ( 212 =

2.4 x 10) that 15.d | at ed random dat sqciated with the black-out
peri od, §r 28?%38 t_hES%{Siaﬁag%edr?@éeélira?é‘&gglée@a%‘%%ffm th_‘a‘&aﬁgﬁtaésn, erroneous
mat ch of t hesefrdy BdrksmitéddC thatis, WiRnGRS Gerfddudatét Afkdeebdedi®itd Rdnvalidnon- exi st ent
SCCH data frame or "random frane" corresponding to the erroneous CRC

mat ch, erroneous!|Therefors ét istdesirable at adegeayrd dmaf eampmpuBisatipny syisieth that a f r ame.
20 As is known,. the transm.tter and .receiver i cal i_mpl enent

comp! enont arderiBile BEREER chiaflar SRsE AR cnt PRRE BN B I 1§ nel udi ng
a physical jieAh86Phal RYALd dslisdRcRYRNth BY¥ ivald Radé fecbivek Protocol (RLP)

| ayer. One known RLP | ayer useable in wireless data comuni cation stations

is the 118707 - Rddiaccdrianice MithI8OSB, earh rapsnyigted SCCbdats frameslufesal recei ves)
supposedly vl aR el (o TR BB S R B RS, L, O
tracks RLP f{aRams SO0HE R&RiveH TREHiBoRITDBEGRHId MelRS, Bk 8 4§ YafRmolPr Purposes
of errored franes re- transm ssion and control. During black out-periods,
it has been mémseryedymbalterpasate rframe doergy, and so on, can be used to further
improve on the CRC check. There is a finite probability (22 = 2.4 x 10™) that
15 demodulated random data associated with the black-out period, or noise
corrupting a received data frame, will cause an erroneous match of the 12 bit
CRC. In the case of a black-out period, a non-existent SCCH data frame or
"random frame" corresponding to the erroneous CRC match, erroneously labels
the invalid random frame as a valid data frame.
20 As is known, the transmitter and receiver typically implement
complementary or parallel, layered, communication protocol layers including a
physical protocol layer and an overlaying Radio Link Protocol (RLP) layer. One
known RLP layer useable in wireless data communication stations is the IS-707
Radio Link Protocol. The physical layer sends (and receives) supposedly valid
25  data frames (for example, data frames passing the CRC check as mentioned
above) to (and from) the RLP. The RLP at the receiver tracks RLP frame
sequence numbers embedded in the data frames for purposes of errored frames re-
transmission and control.

During black out-periods, it has been observed that passing random

30 frames as valid data frames to the RLP causes the RLP to initiate error control



30 franes as valid data franes to the RLP causes the RLP to initiate error
control WO 02/069590 PCT/US02/ 05417 4 processes. This can occur on either
t he FCCH wpo 03064380 For exanple, the RLP w Il reset and recyyusotiozami ze
itself if the received sequence nunber, supposedly enbedded in the random
frame, is outside of a predeterm ned sequence nunber w ndow (for exanple,
255) away from an expected sequence nunber. 5 Alternatively, the RLP w ||
request a retransnission of all of theldata franes between the received
and expected sequence nunbers. In either case, the RLP error control

processes di sadvant ageous reduce da ut channel
B ce:most | JTOTHER, AR pie R BaltR HLH br el P3P PRrRR e P or
retransmt niBeRl andRLANERBARS itsdiPif tHYBEGIQN Rqudnds hfmber, fuppesdy 0 nore
accurately validate data frames at a receiver in a comunication system

to thereby reauhedded imgheandomdraree, af owsidhof ﬂz@d@cnrmnecbmqueme Imnlbees ses and

correspondin .I% i ncrease c anE bandw dth effici over venti onal
t echni ques. ”%5’ I\K’L/{RRY”@E’ Ef ENERY OPBn @t fARef qe Ui B'I‘fn ovi des a

met hod anrd appahatvedy, s RIBM Rl alBE S8R Gﬁal?ofiﬂnteada?@trhmbé‘ a

Wi rel ess conmmuni cat 1°0n systeminwhich data 1s transmtted froma wreless
station, sud:ket\a&nahmﬂ@eivedsandexpmtedmnqmﬂmbc npinberas i gitted c2@, theRIel s i n
accordance with a own transm.ssion S e‘glard ch ag | S-95B. | n one

embodi nent , r’F?éCﬂ‘EfF‘i’ iPEPREsses SisgHwRtagg ugegse éla‘é‘t Avaap enale channel
and at | eaStchgﬁ'l%:I §fx‘1’895§ﬁ?5‘ftﬂé aGABBRand ﬁ"ls'l?thzgﬁ g?fets‘éﬂf 'tHétIQLP’ i able rate

data frame transmtt on the fun rrenta errenta channel s.
A Wi rel ess reasmienymauohdas frambase st ati on, recel ves the nultiple
assi gned channel s, 25 The wirel ess, receiver dem)dul ates and decodes data

frames dsoci at ed e RaFe 152 neadompreiasPualslysyaiidate damHABPS 2t The
wirel ess re%&%@%ecg dp%ﬁgh&}ﬁét mg&&@ Yto etheby Aaudatt Shfedof et

denodul at ed "an at a he wrefess recelver correlates all of
the |ikely driLRetret esntrddypravessearand edrrespondiagiyriatisase chatnel tandwided evant

transm ssi on Pr otocol standard, to determ ne a nmaxi nrum |l i kel i hood
iciency over conventional techniques.

15 SUMMARY OF THE INVENTION

The present invention provides a method and apparatus for maximizing
throughput of a data call in a wireless communication system in which data is
transmitted from a wireless station, such as a mobile station, on multiple assigned

20  channels in accordance with a known transmission standard, such as IS-95B. In
one embodiment, the multiple assigned channels include a fundamental channel
and at least one supplemental channel. Data is formatted into variable rate data
frames and transmitted on the fundamental and supplemental channels. A
wireless receiver, such as a base station, receives the multiple assigned channels.

25  The wireless receiver demodulates and decodes data frames associated with each
of the multiple assigned channels. The wireless receiver determines a likely
initiail data rate for each demodulated and decode data frame. The wireless
receiver correlates all of the likely data rates, by comparison to one another and
to arelevant transmission protocol standard, to determine a maximum likelihood

30 combination of data rates. The maximum likelihood combination of data rates



30 conbi nation of data rates. The maxi mum | i kel i hood conbi nati on of data
rates WO 02/ 069590 PCT/ US02/ 05417 5 includes a maximum |ikelihood data
rate corrwopendisng to each likely data rate. Decoded dat 2CTrEaBEes4ar e
invalidated and erased when the likely data frane rates do not natch
correspondi ng maxi mum | i kel i hood data rates. 5 Features and Advantages The
present invention overcones the above nentioned problens and represents an
i mprovenment over known rate determ natjon and data validation techniques
in a wireless data comruni cation receiver. 10 The present invention

accurately determnes a varjable transmtted data rate_ for packet data
traffic at dnpeesagaaxipguplikelihogd dafggate spmsespandige fugash likghylakdateon into t he
transmtted . [ | i kel i hood
that 1nval | degarddF RS A MUk bR AR GIRRHEY LR RIEERS ' Gir i g
bot h peri odsdoiot @alt¢h cotfespdrmivginatiniin Hkslilobadktagites. More specifically,
the present invention enhances the accuracies of rate determ nation and
data validation at the receiver, and results in an increase in a traffic
channel Randwi dth ef.flci over conventional techniques. In a

conmuni ¢ ti?#%%ﬁﬁ%%%éﬁ%ﬁﬁ%%%g fundanmental and supplenental 20 channels
operating in accordance with | S-95B, the present invention inproves the
accuracies of rate determ nation and data validation on the fundanmental
channel using suljisl piesst anveptiamwaercemgniic shoyeimgntinnad préiems end BRI EF
DESCRI PTI ON _OF TH? El GURES 2§ Ihe fore giqﬁ andtother(igaI%reﬁ and

advant ages SFPERE HUBRRTP ORI erblénowz{b%?'% ?WP%}%ntzﬂlg iRt ]\ﬂa , hore
particul ar degmiduel iPh wiklckate ¥emRuaicktioefRGeMENt s of the invention, as
illustrated in the acconpanying drawings. FIG 1 is a block diagram of an
exenpl arlf) di gi t alTheopresent paentonmsacsyratedyrletgmnineDa variahld sdnsntigeddaés ent

I nvention Carta{tebforI %kgtnﬁagetgdfﬁc at a wireless receiver without embedding rate

information into the transmitted data.
The present invention advantageously reduces a likelihood that invalid
data will be declared valid at the wireless receiver during both periods of data
15 transmission and black-outs. More specifically, the present invention enhances
the accuracies of rate determination and data validation at the receiver, and resuits
in an increase in a traffic channel bandwidth efficiency over conventional
techniques.
In a communication system including fundamental and supplemental
20  channels operating in accordance with IS-95B, the present invention improves the
accuracies of rate determination and data validation on the fundamental channel

using supplemental channel signal quality measurements.

BRIEF DESCRIPTION OF THE FIGURES
25
The foregoing and other features and advantages of the invention will be
apparent from the following, more particular description of the exemplary
embodiments of the invention, as illustrated in the accompanying drawings.
FIG. 1 is ablock diagram of an exemplary digital communications system

30 100 in which the present invention can be implemented.



WO 02/ 069590 PCT/ US02/05417 6 FIG 1A is an illustration of an exenplary
transmt timng diagramof an FCCH and an exenplary transmt timng

di agram owvoazoerseurrently assigned SCCH FIG 2 is a bl oekTdisagezam of an
exenplary transmt channel processor and 5 a block diagram of an exenpl ary
recei ve channel processor fromFIG 1. FIG 3 is an illustration of an
exenpl ary high-1evel nethod of determ ning a maxi numlikelihood

conmbi nation of rates used for validatigig decoded franmes at a receiver of
FIG 1. FIG 4 is an illustration of a nmethod corresponding to an exenplary

10 enbodi nent of the present inventjion, wherein a receiver of FIG 1
recei ves 1S 95B FIS; dAdean lipstratiorafjap exergplap) tgansmitdiming;diaggam pf st r at i on

of three exeﬁ;f‘)(lj ry.at.d.m i . : { ng
respectively oﬁa%d%é%ﬁ%?%ﬂg@éﬁ%géQ%%%@wgn%geg{t{ygéagq ustrate the
met hod of FIS&CH. 15 FIG 6 is a block diagram of an exenplary conputer

system on which the present invention can be inplenented. DETAILED
DESCRI PTI ON OF THHEGPREREFrEsssveonf peEreserytragsmif channgl pspegsser aichgr am of an

can be 1 ol drenr b4 SER AR L R AL LB A TR RO S0 o

cel lul ar tel ephorEGs$ $¢ £iTlludtiBN 6f an dxemiptary BighkevelineiBos bidetkrintiadg t he
present invention is applicable to other types of communication systens

o]
such as per sonatimsghimiiboad conkinaoal ey yesior valilaing deceded fraseasiat | oop,
private branch exch PBX) or other known systens. The present
invention i sa%?F%‘ESera‘%_rp%ﬁl@’c bl e to systems using other well known

transm ssi on modufe iR SCNRREBSIGU6Na tetidMorrsapshdiit 10Gni dieinpries a
wireless transmtter 110 and a wireless receiver 120, each of which can be
part of 10a teaelodimenticdthy presant ikyyeniions svhgrade p ireogiviee pf BIG.d metivasdSst at i on.
Communi cat i 1%0 fI’Olin }{ra n‘ihtter1 110 to receiver 120 when receiver 120 is
di sposed | noﬁgg Prse-iin traltic channels.

FIG. 5 is an illustration of three exemplary timing diagrams (a), (b), and

(c) corresponding respectively to an FCCH and two assigned SCCHs, and used to
illustrate the method of FIG. 4.
15 . FIG. 6 is a block diagram of an exemplary computer system on which the

present invention can be implemented.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 FIG. 1is ablock diagram of an exemplary digital communications system
100 in which the present invention can be implemented. In an exemplary
embodiment, system 100 is a CDMA cellular telephone system. However, itis to
be understood that the present invention is applicable to other types of
communication systems such as personal' communications systems (PCS),

25  wireless local loop, private branch exchange (PBX) or other known systems. The
present invention is also applicable to systems using other well known
transmission modulation schemes such as TDMA. System 100 includes a
wireless transmitter 110 and a wireless receiver 120, each of which can be part of
a base station (also known as a cell-site) or a mobile station. Communication

30  from transmitter 110 to receiver 120 when receiver 120 is disposed in a mobile



WO 02/ 069590 PCT/ US02/05417 7 station is known as the "forward link," and
communi cation fromtransmtter 110 to receiver 120 when receiver 120 is
di sposed wp 0a/obxs3e station is known as the "reverse |inkPCTIUsOY/ba17

exenpl ary enbodi ment, transmtter 110 is disposed in a wreless station,
such as the nobile station, and receiver 120 is disposed in the 5 base
station. Also, transmtter 110 and receiver 120 operate in accordance with
| S-95B. The exenplary CDVA system operating in accordance with |S-95B
allows for data communi cations between users over terrestrial links. The

exenpl ary enbodi nent al so applies to a CDVA system operating in.accordance
wi th I nt er na¥3tionds kneyasdheninredt iishs auheoRmapicatiessoRdpasediRidH cation 10

standar ds 1 o LI /.0 196 0BEALLANer 135 81 AAKLANA MR ULBoT B BEAHALsat | ons

(I'™Mr- 2000). enplary transmtter es a contr

control |ing 'ré@rsedfiki"alh € exemiplaay sibbdigient, tanandiet 010 &xdikRed ta
communi cation signaling information with receiver 120 to assign and

de- assi gn cotiglpsssiationnsuchas tha mohile Hation, gne gicpiveel Abis girposeddn taown, f or
exanpl e. Transm tter i.ncl ransm i,channel pr r..132 for
pertorm g (TanEHEh ARSI RRETE IEOIRRRE L BEGRRG R uR: on

channel s assiswsB] The bx@;ﬂﬁaiyt@BMAwstexﬂ(?aiaﬁngww@rdﬁée RAGMVISAESB dat a 136
at variable data rates to transmtter 110. Data 136 can be synchronous or

asynchr onousalloaskieor daga somgsmjcgtiguioleivwiepn userstaver denrestriah linksn, The ansmitter
110 formats data, 136 {nt.0 consecut.ive, iable rate data frapmes, each

navi ng. an exeapRLry b PeaR TR B G R R e e R ascafSs

enbodi ment, wiih ReBrdfiosASPIODnEMIRONRAS 16k wilgwe)datd cémahsithiigLr 110 and
operatlg% in accordance with TIAEIA IS 707 (referred to as "I S-707"),

embeds déns estandags fonthivg genegaione iternatinmakMohile belseaumpvicatitns &M Eames for 25
pur poses of fd'bgr correction and control. Then, transmt channel processor
132 further 8 cesses the data frames to prepare the data frames for

wirel ess  transm g&niflary dranSafiey 10 idfided s cWhirdllRq 30 ol dtro@gthd bed bel ow.
Transm tter 110 transm s the data franmes to receiver 120 on a traffic
operation of transmitter 110 and for exchanging communication signaling
information with receiver 120 to assign and de-assign communication channels
15  during call-setup and tear-down, for example. Transmitter 110 includes a
transmit channel processor 132 for performing transmit channel processing for
one or more communication channels assigned to transmitter 110.
A data source 134 provides data 136 at variable data rates to transmitter
110. Data 136 can be synchronous or asynchronous packet data, as is known in
20  the art. In turn, transmitter 110 formats data 136 into consecutive, variable rate
data frames, each having an exemplary duration of 20 milliseconds. In the
exemplary embodiment, an RLP processing component (not shown) at transmitter
110 and operating in accordance with TIA/EIA/IS-707 (referred to as "IS-707"),
embeds consecutive frame sequence numbers in consecutive data frames for
25  purposes of error correction and control. Then, transmit channel processor 132
further processes the data frames to prepare the data frames for wireless
transmission to receiver 120, as will be further described below.
Transmitter 110 transmits the data frames to receiver 120 on a traffic
channel 140 assigned to transmitter 110. In the exemplary embodiment, traffic

30 channel 140 is a reverse link IS-95B traffic channel operating in a accordance



channel 140 assigned to transmtter 110. In the exenplary enbodi nent,
traffic 30 channel 140 is a reverse link 1S-95B traffic channel operating
in a accow0anoedsWo 02/ 069590 PCT/ US02/ 05417 8 with the HBPDUSezoure of

| S-95B. The 1S-95B reverse link traffic channel 140 includes a fundanent al
code channel (FCCH) F, and can include up to seven additional supplenental
code channels (SCCHs) So, S1, S2, S3, $4, S5, S6. The FCCH is a variable
rate channel capable of operating at data frame rates (also 5 referred to
herein as "rates") including an FCCH full rate, a half rate, a quarter

and_ ' si gnal G PBTRECEN ST SBr TRASSSE THaE: WECHETSGTEE L0 oper at o at
only an S I ta. St t ] t ero rate
ur i ng o et RGNS oS chabiel (CPERH, A3 T WERBLE BscBer Gy

| S-95B, SCChildffiond/supPleantadnbde thaandsi(SCCHE) $48,,F084,1Sw) $5, Bat Ehe when t he

FCCH is concurrently transmitti n? at the FCCH full rate. The present
i nvention t desHdgoyatisk]e rege chanms! capablgms operting at data eie aes (35t on to

i nprove the ies. of 1.0 5 C%b r ﬁai'i ating
recei vedtsdatra &ré g?rg%}slfgégls Swi %Fsaé){eﬂcm udrﬁ%gnr eglf:fﬁl?ggtg’ gh%?é@vgdal ﬁldaccor dance
Wi th | S- 95B, rafehahdedn@ightiend.i DieCCHIcas cirdy dath M3@frém@ataGatiegasd &sd namely, a

first rate set RS1, and a second rate set RS2. RSl includes the follow ng
rates: 1) Foimalpg sdowtatiopobagpef the #rsigral $CEHsI0fSalcan eppraty at opdom bps, 2400

bps, o 120, dyag A1l 20 2)q,SCCH AR, 01,9008 b, L4 e Bl S ful | rate)

or zero bps. e ot her est offowng Tates: 1) FCCH

rates of 14,Q8@dbWEen Nol@a RPRFailadbEOO b Bansnaifeld 16AGr IP95BASUCHE-SCCH r at es
of 14,000 bps or zero bps. It is to be understood that the present

i nventi df i saappily dapsaitt(et temuit fill selsyber e FeGthds sonpugantdy or 25
| esser number, gf 08l A (L BFRH AhSSe. Thl bleselt WA G ALERGE Aude b Binid T ecel ver
IS-95B traffic channel restriction to improve the accuracies of determining FCCH
frame rates and validating received data frames, as will be further described
below.
15 In accordance with IS-95B, the above mentioned rates fall into two
categories, namely, a first rate set RS1, and a second rate set RS2. RS1 includes
the following rates:
1 FCCH rates of 9600 bps (the RS1 FCCH full rate), 4800 bps, 2400
bps, or 1200 bps; and
20 2) SCCH rates of 9600 bps (the RS1 SCCH full rate) or zero bps.
On the other hand, RS2 includes the following rates:
D FCCH rates of 14,000 bps, 7200 bps, 3600 bps, and 1800 bps; and
2) SCCH rates of 14,000 bps or zero bps. It is to be understood that
the present invention is applicable to communication systems having a greater or
25  lesser number of data frame rates.
Still with reference to FIG. 1, receiver 120 includes a controller 150 for
controlling the receiver and for exchanging signaling information with transmitter
110 to assign and de-assign traffic channels. Receiver 120 also includes a receive
channel processor 152 for receiving traffic channel 140 and for processing

30 received data frames so as to recover packet data 154, corresponding to packet



controlling the receiver and for exchanging signaling information with
transmtter 110 to assign and de-assign traffic channels. Receiver 120

al so i nclwoeg/nedspecei ve channel processor 152 for recei viPRE/USOHOHILT
channel 140 and for processing 30 received data frames so as to recover
packet data 154, corresponding to packet WO 02/ 069590 PCT/US02/05417 9
data 136, at transmtter 110. Receiver 120 delivers packet data 154 to a
data sink 160. In the exenplary enbod) nent, receiver 120 and transmtter
110 both inplenment conplenentary RLP | ayers in accordance with | S-707.
Controller 150 _can include one or nore controllers, and can enconpass one

or nore pr o} 3fgat EETRHET !16%31{%3“@&1:%9 dediversRaskst dyp dedlosfatastik  The above
ment i oned Chll%@f‘ein f}fetaée)%mpzzﬁk%@ﬂolﬁ%ﬂérﬁ:e%&%r ?ﬁ() taﬁ'? txlarcféxﬁﬁt?r 1i53{ eature are

illustratively depic n exenplary transm trmng di agram
(a) of the hiipinteniosmplenex@MPRBP Yaybis angtbidatidenwithdSdioZg Canirdlizy 15®f a
concurrently assigned SCCH Si, are depicted in FIG |A Timng diagram(a)
10 i s a pl otcapfnclyfie qneormare pfollemsgandtan eRERIRRASS 0BG SUBOICIPIRSESEME t i ni ng

di agram (Sb) gu%l io%sg%%lceﬁggbngﬁlgf%g??sggr fsrzgnsrritted rate (Rate) versus tine.

Referring t i'mng diagr nsmtter 110 transmts on the FCCH at

the full, quarterThehable nhebidd changkl fuahémissibe Seqiitenets @B BgSISUWSB/e por tions
172, 174, 176, 178 and 180 of the timng diagram A tine interval 182

represents tHPD featvigraae iilbististively siepigled inddfs At t Ad exeraplary Fransit such. as
20ns. Referring t,o tim i b transmtter 0.concurr |
LDt & o a il e ¥iATEGRY o AR LR R FEREHREERL ¥ 1o,
respecti vel Yof acefiudhdy B@iBg?kHBO@Q{ $i 88 9epiddd MG 8R. Pimihp HaB@ntlapgr am (a),

in accordance with 1S 95B. Conversely, transmitter 110 transmts on SCCH
Si at alPerds aaloéoiililhECGPétra@mttahwm@/i@teéwemlmlrd@elsd tioting diagrewi(b) duri ng

portion 194 .of tim Lagr, b). oi.ngj diing wit.h portions 174-178 of

timng di agr’%ﬁd%%%ﬁ%‘?ﬁﬁ%&"@ﬁe&fﬁ? ﬁ%ﬂq“')al%é%?&me( b) corresponds to a

bl ack-out or DTX Rgtiad tOfimttLdiagrhm (4, Ehsnditter 190 t@nsnhifs oankerctgad t he FCCH
CéH full

frames can be transmtfed at the F rate while the SCCH Si is at
t he zero r atthe full, quarter, half, eighth, and full rates during consecutive portions 172, 174,

176, 178 and 180 of the timing diagram. A time interval 182 represents the

15  duration of a single transmitted. data frame, such as 20ms.

Referring to timing diagram (b), transmitter 110 concurrently transmits on
SCCH S; at the SCCH full rate during portions 190 and 192 respectively
.coinciding with portions 172 and 180 of timing diagram (a), in accordance with
IS-95B. Conversely, transmitter 110 transmits on SCCH S; at a zero rate (that is,

20  transmitter 110 does not transmit) during portion 194 of timing diagram (b)
coinciding with portions 174-178 of timing diagram (a). Portion 194 of timing
diagram (b) corresponds to a black-out or DTX period on SCCH S;. Also, itis to
be understood the FCCH frames can be transmitted at the FCCH full rate while
the SCCH S; is at the zero rate. ‘

25 FIG. 2 is a block diagram of exemplary transmit channel processor 132 of
transmitter 110 and a block diagram of exemplary receive channel processor 152
of receiver 120. In transmit channel processor 132, a variable rate data framer
206 receives variable rate data 136, frames the variable rate data into variable data
rate frames (also referred to herein as "frames"), and provides the frames to a

30  cyclic redundancy code and tail bit generator 208, as applicable under IS-95B (for



25 FIG 2 is a block diagram of exenplary transmt channel processor 132 of
transmtter 110 and a bl ock di agram of exenplary receive channel processor
152 of rwoerwessod20. In transmt channel processor 132, &CTarsozid4e7 r at e
data framer 206 receives variable rate data 136, franes the variable rate
data into variable data rate franmes (also referred to herein as "franmes"),
and provides the franes to a 30 cyclic redundancy code and tail bit
generator 208, as applicable under 1S105B (for WO 02/ 069590 PCT/ US02/ 05417
10 exanmpl e, only 9600 and 4800 bps FCCH franmes and 9600 SCCH franes receive

CRCs under 1S-95B RS 1). CRC generator_ 208 generat et of CRC hits,
such as 12 REPk paly 93680 B e SECH frameshad 9609 ShCH irmsesieeYe 120, | n

addi tion, | n j i : frame. In
fhe exenbl arg e RS aIR AT IER Bl PBE lerk oo plREREIE LT Th1 1o
in accordancs M CRC bits, 36 Brode gooéosr ED&tiph Qv iretesved 1dat dnfaddiiont o an
encoder 210 for encoding the data as synbols for error correction and

det ecti on atSenei@karZOp appends apegprace of ity cachbamee i thesxempldFY 210 is a
| ut iconal i .
Coter) caver TSR scrEliGRRl Shdad i CREMBIEPREC BRI

accordance VSt9pR Gunefledr0Sipaedddsiidatd feand gnfeasdirt 210 for biwdingXep! ary
enbodi ment, interleaver 212 is a block interleaver, which is known in the
art. |nterl edffeeps sYmbels Jor gaor gorre@ionetnslddeiegtions ataieseivey 120. mbaldiheat or 214

enbodi nent . o8 EbArR Frdh 2105 TriBh Py Meddtf) BERBLIY ): ovi des a

nodul at ed dagravidefsirotied yrhbale Savhi iRérlda0eL 1. ZhferledverPINirtérBrsiRlul € 216
up-converts and anplifies the up-converted signal for transnission via an

ant enna 1218. encqlegisymbplsan agponinnee with a predaemningd tuerdeayingfesnat olnteec ej ver 120
on traffic channel 140,. 20 Recei ver,,120 receives traffic.channel 140 via
o hnrenne SeMRy etfddinsDy RE Ry A i IR ERG Ra e b i RRARL (o &
plurality ofihgasal |l el receive channel processors 1521-152n. Each of

recei ve channel processors 1521-152n is assigned
Interleaver 212 provides a reordered data frame to a modulator 214 for

modulating the data frame for transmission. In the exemplary embodiment,

15  modulator 214 is a CDMA modulator. Modulator 214 provides a modulated data
frame to a transmitter module 216. Transmitter module 216 up-converts and
amplifies the up-converted signal for transmission via an antenna 218.
Transmitter module 216 transmits data frames to receiver 120 on traffic channel
140.

20 Receiver 120 receives traffic channel 140 via an antenna 220. Antenna
220 provides the received traffic channel to a plurality of parallel receive channel
processors 1521-152,. Each of receive channel processors 152;-152; is assigned
by receiver controller 150 to perform receive channel processing on a
corresponding one of the received traffic channels F and S-S, (also referred to

25  herein as "F-S,"). For example, receive channel processor 152; can be assigned
to the FCCH, while the next receive channel processor 152, can be assigned to
SCCH Sy, and so on. In this manner, receive processing for any one of the
received channels F-S; can be performed independently of the receive processing

for any of the other received traffic channels.



by receiver controller 150 to performreceive channel processing on a
correspondi ng one of the received traffic channels F and So-Sn (al so
referred wo 02664326 ei n as "F-Sn"). For exanple, receive chaemaiSoposatessor
1521 can be assigned to the FCCH, while the next receive channel processor
1522 can be assigned to SCCH So, and so on. In this manner, receive
processing for any one of the received channels F-Sn can be perforned

i ndependently of the receive processimg for any of the other received
traffic channels. WD 02/ 069590 PCT/ US02/ 05417 11 Receive channel processor
1521 perforns recei ve channel processing as is . now described. Receive

ant enna 220 pr oviRfEsivesbamebproesssqrilod: Retormereceypchagng ProcsssiisAsiS nodul e

Channer o ' : L] e t jued traffi
channel - and B0 A et anEOR Pl B AR Lol B SR 10

channel to gesteve dbdil® 2222 ReceMdrahodigea 222 Hakf sohhetsr @deainysidies fignnel . 1 n
t he exenpl ary enbodi nent, denodul ator 224 is a CDVA denpdul ator. In

anot her enmbd@aiadtirafie ehangel anddupvideschdenie Forpiered aabpmplifichiredsived can share

a single d l.at or,. l.at 24. provi e l,at e i gnal ,
nanel vy, %deﬁ{)%#]%k{%g el&g?ﬁ%ﬁ%u@g?ﬁ%%wﬁg@i Flé)(raﬁlza%te\%h% rg(%g\}éd %E%n_ F?;F‘grl eaver
228 re- or derthe ERerS1ABABMBbEtheflR iR iodalIRr 2ADR| £ ODMACIhSRMGE:. Wik h a
predetermned format, as is known in the art. De-interl eaver 228 provides

a re- or der edinddenemhpediment cachdeigeeriye chrongl procegosobihd Seheandhieee & rame. I n

t he case where,recei channel .RQpr.oc or_ 1521 is ssi,gned, t o _t.nhe FCCH,
Gocodor 230 St FRedubo BORon BRSF Z280GRE § d-heaBRBN R, inele of

decodi ng FCQanfodlilatddada fiamled, tb AeBnteflbdict 2D8.F MeSinfiidar P28 e bitlets I ecei ved
data franes associated with the FCCH,, as is known in the art. In the case

wher e r dfei demsidulates] dags foaressyonbolssp acdoglapeswighepredeemmngidonpatSis is decoder
230 need onl decoﬂ? full rate data frames since SCCH Si can operate at
only the S MRS %te or the zero rate. As mentioned above, al t hough t he

transmtted 20 dgb&idfeéddiRer 2i8GHr&Afes B MBE O dRa framBRo RiedodamBolesi s, rate
information is typically not 'included in each transmtted data frane.
Ther ef ore, rdecedingthel@@a tremer n thescase where receive channel processor 1524 is
assigned to the FCCH, decoder 230 is preferably a multi-rate Viterbi decoder
15 capable of decoding FCCH full rate, half rate, quarter rate and eighth rate
received data frames associated with the FCCH, as is known in the art. In the
case where receive channel processor 152; is assigned to an SCCH, S;, decoder
230 need only decode full rate data frames since SCCH S; can operate at only the
SCCH full rate or the zero rate. As mentioned above, although the transmitted
20  date frame rate can change on a frame by frame basis, rate information is typically
not included in each transmitted data frame. Therefore, receiver 120 determines
the transmitted rate for each received data frame to accurately decode and validate
the data frame.
The decoding and CRC checking processes for a received FCCH frame
25  are now described. In the exemplary embodiment, decoder 230 decodes symbols
in the received FCCH frame for each of the four possible transmitted rates (that
is, the FCCH full, half, quarter, and eighth rates) so as to provide four separately
decoded frames, each of which is provided to a CRC check detector 232. Using
conventional techniques, CRC check detector 232 determines whether the CRC

30  bits for each of the four decoded frames are correct. CRC check detector 232



the transmtted rate for each received data frame to accurately decode and
validate the data frame. The decodi ng and CRC checki ng processes for a
recei ved WQOG@RI069sa0me 25 are now described. I n the exenpl aPgTdarsbyei4ment ,
decoder 230 decodes synmbols in the received FCCH frame for each of the
four possible transmitted rates (that is, the FCCH full, half, quarter,
and eighth rates) so as to provide four separately decoded frames, each of
which is provided to a CRC check detedgor 232. Using conventional

techni ques, CRC check detector 232 determ nes whether the CRC 30 bits for
each of the four decoded frames are correct. CRC check detector 232 WO

02/ 069590 P@rrionnepEH4 gheckdop ther(dh ity iopgshf bk fqup degaded ERmepid s i n each

of the four i . Whi . | f,
quarter Cor SRERREL WIRIRTACLIPRIERMAE, & il AR M aEebenll 10 )
a resul t, i Mfranewsadbadial. AsGResutiidaedaibedintnt A3RC chdch\dettemr 23r check
bits, C C, ¢4, C where the subscripts "1" 1121% "4", and

" 811 5
respect i vel yrevdesfopesierkbity, €11 GeCt Gis) Whege the spbscripisat'e | 2'qlhradr 8t at e, and
eighth rate, n [ bi.n vahu f el f a_giv eck bit can
i cat o 1 napTRRavt e Raig ot ittt e, Bl il A5 S IERE 0

i ndi cat e t haindtWierdR6inaty falud & 1€ gor d AvardRO dBek Big cafiRbicd@Charmyi des
decoded frane data to a Synbol Error 10 Rate (SER) detector 234.

Speci fi cal | YCREGERedkaiis presed.28leradrary saluglet O ean indipate thasithesCRG Bitain esti nat e
of the recei&vgéjd synbol data from decoder 230. As is known, SER detector
234 re-encod&s%nd re-decodes the decoded bits, and conpares themto the

estimate of the rmcaved, @a\éﬁ@@lz3d?}@«idersqew&acfﬁﬁ{ec&8@m algnboERibs a count
of the nunber of discrepancies between the re-encoded synbol data and the

15 r eceil¥ed RyertidiR)digtegtor PRér Scsifcal| sERRdatentorai3428¢i vge denodedfsarhiour  SER

val ues: SERI., SER2, SER3 nd SER4. FEurther.nor e er, 230 provides

i nfornati on%"é & %%%ﬂt%b%tﬁ%{:eﬁewaﬁy@&%figﬂgrém} ‘%fgog?r?gﬁdf\ﬁ&?iﬁ‘og%lnfi dence

netric basedspgm dtedaetoehzéh%@ﬂ@dﬂe@aﬁwaecoasgethéqiegﬁae@dbi&%nd thnpued a trellis
e

and the next closest path through the trellis.
them to the estimate of the received symbol data from decoder 230. The SER is a

count of the number of discrepancies between the re-encoded symbol data and the
15  received symbol data. Therefore, SER detector 234 generates four SER values:
SER,, SER,, SER;, and SER4. |
Furthermore, decoder 230 provides information to a Yamamoto check
detector 236 for providing a confidence metric based on the difference between
the selected path through a trellis and the next closest path through the trellis. The
20  Yamamoto quality metric is well known in the art, and is further described, for
example, in U.S. Pat. Nos. 5,710,784 and 5,872,775. While the CRC check is
dependent on the bits in each of the four decoded frames, the Yamamoto check is
dependent on the decoding process of receiver 120. Yamamoto detector 136,
similar to detectors 232 and 234, provides four Yamamoto values for each of the
25  four possible rates: Y, Y3, Y4, and Yg. Although detectors 232, 234, 236 are
shown as separate elements, the detectors can be incorporated within the
hardware and/or software processes of decoder 230.
Receive channel processor 152; collectively provides the CRC check bits,
SER values, and Yamamoto values from respective detectors 232, 234 and 236 to

30  controller or control processor 150 as a data frame quality metric signal 240;.



20 Yamanoto quality nmetric is well known in the art, and is further

descri bed, for exanple, in U S Pat. Nos. 5,6710,784 and 5,872,775. Wile

t he CRC cWeak/06%90 dependent on the bits in each of the fowcCTdSewesad franes,
the Yamanoto check is dependent on the decodi ng process of receiver 120.
Yamanot o detector 136, simlar to detectors 232 and 234, provides four
Yamanot o val ues for each of the 25 four possible rates: Y1, Y2, Y4, and Y8.
Al t hough detectors 232, 234, 236 are 13hown as separate el enents, the
detectors can be incorporated within the hardware and/or software

processes of decoder 230. Receive channel processor 1521 collectively
provi des t hdP¥RE @ egRalpy tactric sieral, 2#0icis | indigati Wea s Hist G1ality (A8 thiom

respective N TR N0 : I . processor
150 as a daﬁﬁa“?ﬁ n‘%ﬁ%ﬁ?ﬁﬁﬁ?ﬁf‘a@?ﬁ%’%@?‘éﬁé? %gﬁgﬁgtf{ﬂ%{eog%gégg%w US02/ 05417
13 Dat a fr angalityahéttiy sigahlrd40,,sbaunellpra@ctssbril SO dereingiaés at evhidh dffiies fgual i ty (and

thus wvalidity) of decoded data corresponding to the data franme. Using data
frane qual itelgs thetquenyy gegived HOCH daspirpme Was deaysided1 Eor emditrithes at

{ranam t ted. e gt bobitfer ] B b R AR L AR AT A T

processor sqiaggﬂgmc@aagfmmsgawang,to a passed CRC and a favorable SER
val ue. Receive channel grocessor 1521 al so provides a decoded frame signal

2421 to the contReseivechoawmstppcesidddedsoprayidessdgpeded fume sighelddes each of

the separately decoded franes reespondi n he four different frane
rates. 10 Dé%&ﬁ%&"?‘if ros?iesﬁﬂ%ll I%%Q‘iedzgr em%r}aﬁ)%gbamﬁ%&égeg%ggé dat a
menory buf f %%elyaﬂeé@e@@reﬁﬁ&e&ﬁ‘fé@b&mﬁﬁg td1@he BollrT @FfeihO §RHROFates ] NE
decodi ng and checki ng processes perforned on a received SCCH franme are

similar 0o tIPepodedirame sigas! 24es can isquovided/t & decodedrdatpeineadryrodiiar sd r ame, as

i's now descri eg. [ n t.@e c%%e V\pel;pe a recei ve channel processor (such 15 as
recei ve charflie? ?)?%C(?&s’é 6 fff‘ P rggesgfcaned to SCCH Si, the associated

decoder 230 decogfsd@aathg’ frieCREHskide fpr6dBBseBtpetaliied bf aSekdivédl | rate.
In this case, the assigned receive channel processor provides a single
decoded SCCHaH frame are similar to those processes described above for a received FCCH
frame, as is now described. In the case where a receive channel processor (such
15  asreceive channel processor 1525) is assigned to SCCH S;, the associated decoder
230 decodes each received data frame at only the SCCH full rate. In this case,
the assigned receive channel processor provides a single decoded SCCH data
frame to control processor 150. Also, the receive channel processor provides the
associated data frame quality metrics (for instance, the CRC, SER and Yamamoto
20  values) associated with the decoded SCCH frame to control processor 150. Thus,
in the case where multiple receive channel processors 152,-152, respectively
process multiple receive channels F, S¢-S,, the receive channel processors
respectively provide data frame quality metrics signals 240;-240, and decoded
frame signals 242,-242, to the control processor.

25
High-Level Method

Receiver controller 150 uses the above described signal quality metrics
signals 240,-240, to initially determine current FCCH and SCCH frame rates and
30  to initially validate the associated, decoded FCCH and SCCH frames. The



frame to control processor 150. Also, the receive channel processor
provides the associated data frame quality netrics (for instance, the CRC
SER and Yaowant3920 val ues) associated with the decoded SECHUShzaNE1T 0
control processor 150. Thus, in the case where nultiple receive channel
processors 1521-152n respectively process nmultiple receive channels F,
So-Sn, the receive channel processors respectively provide data frane
quality netrics signals 2401-240', and4decoded frane signals 2421-242" to
the control processor. 25 High-Level Method Receiver controller 150 uses

the ab d i ped_si gnal it t itiall
deternine cdRFient Tesadtntn degass g TEbS ridrovan e adorky P SERaMES vl | date’
the associ at@ebmhieeieHe ds iaHhandtsSHed tefcwwres. The WO 02/ 069590

PCT/ US02/ 05417 14 present invention then refines and thus inproves the
accuracy of such §lfu.t3 &l an déistratiom af iaonexemgpdary shighttetvhle metheslc300beld bel ow.

FIG 3 is anlllustratlon of xenpl ary hi h- evel hod .300 of

det er i ni ng CEHSTERT Gt TPREIPh GBG ReGHOR PRI Tl Ao BB A BRTER | dat i ng

5 decoded frapb&ddtaniRGetetailverlidd, a&%ﬁﬁﬂ?ﬂoqge \ny‘ésetn*ﬂﬁw@ﬁt‘i‘cﬁxe MiethGtY R3) | ON.

Met hod 300 advant ageously T nproves t I kel T hood of providing only valid
recei ved f raaahantagamuslyhmpmyemﬂleﬂlkeh:lmﬂiotﬁgrcs/ﬁchggenlsua]md mseivbdirihé pr ocessi ng

| ayer and/ or ta sync 160. In doi t hod. 300 redyces RLP error
processi ng afﬂau 6HDE PRORERSHSIStAees %E%&E@@%&%?Slqg{ e ‘é"ﬁéﬁﬁ&‘c bandwi dt h

over other LS SnetIiCIb0ASduct ORLP L1 ﬁ%&é&@% f ﬁ@d?fég dileRlg Only the
above nenti one\é\m?(?ﬁ?t‘?&ﬂ eterm natulcons P od %)1 5 eg(ls ns n gggep 305
when t ransmmd:reaseiﬁ@fmlrtmﬁﬁm}tasne:]hmaimﬂuhawexsotmkrmdvn nptmdasmhgtsn,édr traffic

channel s F Sn. Leta next step 310, receiver 120 recel ves traffic channels
F-Sn. - Atl0a (fRmpls Blsthors | usmgeewa? ahoyG TRItiened Wit detegpinationsy | eaves and

decodes each of t G nnection
with FIG 2. At aﬂﬁtgétﬁ @P\gggglggilar@rpat e ?Heﬁgrg% o?ﬂ tpﬁfejtr?l%(r:%tl’g\%lg channel s
F-Sn i s i ni tfrahdsyon multiple assigned traffic channels F-S,. At a next step 310, receiver

120 receives traffic channels F-S, At a next step 315, receiver 120 demodulates,
de-interleaves and decodes each of the received channels F-S, as described in
15  connection with FIG. 2. U

At anext step 320, arate for each of the received channels F-S, is initially
determined independent of the other received channels. Each determined or
detected rate can be considered a "likely" rate because it may be incorrect if, for
example, errors have corrupted the corresponding transmitted frame. In the

20  exemplary embodiment, the likely rate for each SCCH is determined to be the
SCCH full rate when the CRC check bits pass and the SER values are favorable
for the decoded SCCH frame. When the likely rate is equal to the SCCH full rate,
the associated SCCH decoded frame is assumed valid. On the other hand, when
the likely rate is determined to be the zero rate, the associated SCCH data frame

25  is assumed invalid.

In the exemplary embodiment, the likely rate for the FCCH is determined
based on CRC check bits C;, C;, C4, Cg, and SER values SER;, SER;, SER3, and
SERy, provided that CRC check bits are available. Specifically, the likely FCCH
rate is determined to be the one of the four possible rates corresponding to the one

30  of the four decoded frames having a passing CRC and a favorable SER value.



determ ned i ndependent of the other received channels. Each determ ned or
detected rate can be considered a "likely" rate because it may be incorrect
if, for wRanpbws errors have corrupted the correspondi ngPCrarssmistied
franme. In the 20 exenplary enbodinment, the likely rate for each SCCH is
determned to be the SCCH full rate when the CRC check bits pass and the
SER val ues are favorable for the decoded SCCH franme. Wen the likely rate
is equal to the SCCH full rate, the a8sociated SCCH decoded frane is
assunmed valid. On the other hand, when the likely rate is determ ned to be

the zero rate, the ociated S data frame. 25 IS ass dinvalid. In

t he exenpl arﬁ‘ee‘#ﬁ%ﬁ%ﬁéﬂ?? a§sﬂ‘é‘afegﬁj’gﬂyt%Fé?]QCthﬁlkF]g{éatﬁ(’Jtﬁl?égedaéﬁ‘gP ned based
on CRC check,ayts Cl, C2, C4, C8, and SER val ues SER1, SER2, SER3, and
SER4, provided that CRC check bits are available. Specifically, the likely
FCCH rate is detranaedstep 3B8, slhef dreelilafly rdies Ecermiped si kibp 320 taes

corresponding to the one 30 _of the four decoded franes having a passing CRC
and a favor&@%la@@@é?%?ag‘@x@??@éggﬁﬁmmg@?ﬁ A4on Ot%ﬁteT?%tlbeecoded

frame associ i t | | N E L Sadl 0L 2 S d valid.
At a next%O stlg%)e?gefﬁgﬂ,r éf?f:IChg?&ﬁigﬁ‘?ggT %’rqiél%l‘%‘ré%gﬁ }ea?er% lﬂbelghgst An}slltv%plscl 20 are
correl ated tonesmadig ta ehixiikakynrate. KBdchisackMIMaje cmrtei anabbabilisicaltyat es f or
the 5 received traffic channels. The M. conbi nation of rates_includes an

M. rate cor MEQSGREVAY eEmatecH the kangmitiad gate fpaHs NiFcIprivEPending el be a
probabl [1 st 1 gal | s ?{é?c&ﬁge?ﬁcgtlﬁc?ﬁf}alcenﬁtc%t&fniﬁeﬁ%n&%;%ﬂﬁ%ﬁf%ﬁe bk Lhan i1

t he correspondi ng S 1S because ea y rate is

det er mi ned itrdfipehsiails, afhetdae tigd NHI raté islidieeniabhbpebseclanhenas thhe M. rate
is determined by correlating all of the 10 i ndegendent likely rates.

Cor r el atlidng ingependans fkelyapies.| Creelptingthe indepemdenblilkalyrates addpsdevaRbinnel rate

0 Or Bt 0N crSCafit F8 b OANIE of (IR HRRSONSONES e Bescpillon OF Lhe M-

rate determinations, t¢ e y produce a pro stica r rate
estimate. The tBOMIEtadd deddiniifgionslas tieretypradiceAprobabiiativally ttleyrateit € t o each

of the ]
estimate.
The correlation includes a comparison of each likely rate to each of the
15 other likely rates. In addition, the correlation can include a comparison of the
likely rates to a relevant set of rules, such as the traffic channel transmission
requirements for the particular standard (for example, IS-95B) under which the
traffic channels were transmitted. Such a comparison adds further relevant
information to the process of generating the ML rates. A correlation in
20  accordance with the exemplary embodiment is further described below in
connection with FIG. 4.

At a next step 330, one or more of the likely rates determined at step 320
are compared or matched against corresponding ML rates in the ML combination
of rates to determine whether to invalidate any of the decoded frames (such as the

25  decoded FCCH frame) initially assumed valid in previous step 320.

Then, all of the decoded frames confirmed as valid in step 330 are

provided to the next level of processing, such as the RLP processing layer and/or

data sync 160. On the other hand, data frames invalidated at step 325 (and

previous step 320) are "erased,” that is, such invalidated frames are not provided



15 other likely rates. In addition, the correlation can include a
conparison of the Ilikely rates to a relevant set of rules, such as the
traffic cwWerebssper ansni ssion requirenents for the particecarussyesdard (for
exanpl e, 1S-95B) under which the traffic channels were transmtted. Such a
conmpari son adds further relevant information to the process of generating
the ML rates. A correlation in 20 accordance with the exenplary enbodi nent
is further described belowin connectiéon with FIG 4. At a next step 330,
one or nore of the likely rates determ ned at step 320 are conpared or

TRt ched 20aL st S LSRRNR AL ERISa R LS ortl nalen, ol rates (o,
decoded FOCHA@REIn Hyieg kiviiBRsy IRVl thb foRgYLANS rOkER,IRA. Then, all

of the de rames confirnmed as va In step are pr ed to the
next |evel of processing, such as the RLP processing |ayer and/or data
sync 160. On_the other hand, data frames invalidated at step 325 (and

pr evi ous st@d‘eﬁfﬁﬁﬁr}'éﬁfého‘éﬁﬁ‘b@@lmni hat is, such invalidated frames are not
provi ded ;WD 02/ 069590 PCT/ US02/ 05417 16 .to the next |evel of processing.
For exanple, the FCCH franme and one or nore SCCH franes nmay be invalidated

at step 330, basadGon is &eillusigdtiondf b hwh®l40 c3dbspondngnd ti@rexetblabpd
Enmbodinment 5 FIG 4 is an illustration of a nmethod 400 corresponding to the
exenpl ary  emthwdimerof Bre presentipeantinp, Whereineecsiver libiceimesavaseskink 120
receives reverse-l.i f . i I W th
058 The B iagds bt B EURBRES BAREDSS: T Ah RESUMBEETI )" o any

Wi rel ess datxem@niy Rietaid 400 SYSiE iDaBPeirélbésdhtd BoraRQATARGT sttt h
| MT-2000. The nethod steps of FIG 4 are first described below, and then,
a ratiorddl e opgpioe in aerordacestitidy 5200 The predipddseps of SlEepd agoiest 310, 315,

o0, 320, Sesc LB AR o RANREhARL S BRI e o o
step 410, itstess 305 9101 BES] anhSRbalesdritRd labls@d h ESdakktion with FIG. 3 are
collectively represented in a single initial step 405 of method 400.
Next, at a decision step 410, it is determined whether the likely FCCH
15  rateis at the FCCH full rate. If the likely FCCH rate is at the FCCH full rate, the
decoded FCCH frame is assumed valid for use at the next processing stage, and
flow proceeds to a step 415.
At step 415, decoded frames associated with received SCCHs are
validated based on the respective likely rates of the decoded frames, as follows.
20 First, the likely rates for the SCCHs (that is, the likely rate of each SCCH frame
transmitted concurrently with the FCCH frame) are determined as described
above. Then, decoded SCCH frames associated with full rates and zero rates are
respectively assumed valid and invalid. Invalid SCCH frames are erased.
On the other hand, if at step 410 it is determined that the FCCH rate is at
25  other than full rate, then flow proceeds to a next decision step 420. At decision
step 420 it is determined whether at least two of the SCCHs have likely rates
equal to the SCCH full rate. If at least two of the SCCHs have likely rates equal
to the SCCH full rate, then flow proceeds to a step 425 where the decoded FCCH
data frame (determined to be at other than the FCCH full rate at step 410) is



15 rate is at the FCCH full rate. If the likely FCCH rate is at the FCCH
full rate, the decoded FCCH frane is assuned valid for use at the next
processi yogaeps90 and fl ow proceeds to a step 415. At st @pTAKS/0MeToded
frames associated with received SCCHs are validated based on the
respective likely rates of the decoded franes, as follows. 20 First, the
likely rates for the SCCHs (that is, the likely rate of each SCCH frane
transmtted concurrently with the FCCHfrane) are determ ned as descri bed
above. Then, decoded SCCH frames associated with full rates and zero rates

are respectively assunmed valid and invalid. Invalid SCCH franes are
erased. On t¥erpidiayvalihant eraf’fedaifggtsgﬁ}lff@e viliqateddn peqosdanes Mithdkelt he FoCH

rate is at r@%e%%elﬁketl?galt?%s%{é%%&f}t%&iné %Qot“n%tl?gt\%ﬁlg?ﬁs to a next decision

step 420. At deci sion I's determ ned er at |least two of

the SCCHs have | iGethe otldréand,efutateptda0titie dGeiinédihbt lesd than tvio ¢ftthd east two
of the SCCHs have likely rates eclual to the SCCH full rate, then flow
proceeds t o Y GHepren thaperH il galgdbetbew preeddarsiarBfevicetéphi ned to be

SET?LQSEFE23@95§%§£§§@%&%§“ﬁ%Sgﬁ?ﬁ&gﬁﬁgg?éégﬁﬁg%ﬁ% g%LSGgfgovalidated in

accordance with their respective likely rates as described in connection
with step 415. On the other hand, if at step 420 it is determ ned that |ess
than two of Depesiormbémglysise at the SCCH full rate, then flow proceeds to a
step 430 where all of 5 the concurrently received SCCH decoded franes are
erased. Decisional Analysis The decisional |ogic enbodied in nethod 400 is

supported by a IMheC@apdbidadli i knibbeiel SmOaBiHoANYO0 aebsodiseyiped above
and by a probability anah%5|s now descri bed. The probability analysis

consi derl® t vienrenasiparmfl thp FoBaBirequitementsAlepiribed abeyegnthby ppovability ty Pe
ari ses when an In this

case there iaélag'lszi%ﬂﬁ?\%/ regl%s%ll?)e;abi ﬁq%ggr%éﬁiﬁfyh 3{13155??&%1%9?%% ;jtl“%f’cgifg V?*‘BE e
initially deirebdpilgd. an kereldht Bobhbil) Bl bR QU dnBECESfrahbgs 15 11 kely
rate may be determned to be a rate other than the full rate (such as a
hal f, transmitted at the FCCH full rate. In this case there is a finite probability, Pe, that
the likely FCCH rate initially determined at step 410 will be erroneous, that is, the
15  likely rate may be determined to be a rate other than the full rate (such as a half,
quarter or eighth rate). This finite probability P. is referred to as the "rate
determination error for a full rate frame". The probability of detecting a full rate
frame as other than a full rate frame, that is, the "probability of a rate
determination error for a full rate frame" can be determined from Table 1 below.
20 Table 1 is an excerpt from the TIA/EIA-IS-98B "Recommended Minimum
Performance Standards for Dual Mode Wideband Spread Spectrum Cellular
Mobile Stations” (referred to herein as "IS-98B"). Table 1 tabulates for the
FCCH the minimum probabilities of rate determination error for IS-95B Rate Set

1 (RS1) and Rate Set 2 (RS2) full rate frames. RS1 full rate frames are assumed

25  for the present discussion.



quarter or eighth rate). This finite probability Pe is referred to as the
"rate determnation error for a full rate frane". The probability of

det ecti ngwa o2b4s9¢ ate frame as other than a full rate frac®/Uusotie417s, the
"probability of a rate determnation error for a full rate frane"” can be
determned from Table 1 below. 20 Table 1 is an excerpt fromthe

TI Al ElI A-1 S-98B "Recommended M ni num Performance Standards for Dual Mde

W deband Spread Spectrum Cel lular WMohgle Stations” (referred to herein as
"1 S-98B"). Table 1 tabulates for the FCCH the m ni mum probabilities of
rate determnation error for 1S-95B Rate Set 1 (RS 1) and Rate Set 2 (RS2)
full rate frames. RS 1 full rate frarres are assurred 25 for the present

di scussi on. \4@;@%@6‘ y of Rate
Det ection Errjor at~1

RS2 Ful |
Hal f 1.67x10-{5 #®afR7xL0-5 QJarter J(O]gtgtfﬁ@@ﬁqmzlsmo 4 Ei ghth 1.73x104
2.73x10"4 Tdble 1. MninmumProbabilities of Rate Determnation Frrors 5
Table 1 inclydes a first col unRSI ¥sili ng FCCH fates, RSZEalHnd col pmm

l'isting error b litdies for RS- ECCH ful- a—t—e—fff-anﬁe-s,—-a-nd—-awthird
colum |isti @lyérro 1&765@1& lities for RS2 F(D@t@fﬁm rate framep. Table 1
i ncl udes t hr ge—rows rvety——cot ﬁ:bpunurl t-o hat-f—quarter| and ei ghth
rates. The filrt@idw ﬁﬂgﬁzat es the probabilif %33 1+ oneous! y detecting a
full rate frdmg fate IT0 Trame.” Simar t+he second 1pw
i ndi cat es t hqg gfgﬁ%ab {1?7{35 of erroneously det<2t7:3%(_1:10a full rate frane as a
quarter rate franme, and so on. The total mninmum probability of a rate
determ nation error (Pe) for detecting an RS 1 FCCH full rate frane as

ot her than a ful |Tablg b ¥inamum BrobajslitiesodiRatoRelgrmipadoneEsreis probabi liti es,
fromTable 1, of detecting the frame rate as one 15 of the other three
frame rates. In other words, the probability of erroneously

5 Table 1 includes a first column listing FCCH rates, a second column

listing error probabilities for RS1 FCCH full rate frames, énd a third column
listing error probabilities for RS2 FCCH full rate frames. Table 1 includes three
rows respectively corresponding to half, quarter and eighth rates. The first row
indicates the probability of erroneously detecting a full rate frame as a half rate

10 frame. Similarly, the second row indicates the probability of erroneously
detecting a full rate frame as a quarter rate frame, and so on.

The total minimum probability of a rate determination error (Pe) for
detecting an RS1 FCCH full rate frame as other than a full rate frame is the
addition of the error probabilities, from Table 1, of detecting the frame rate as one

15  of the other three frame rates. In other words, the probability of erroneously
detecting an FCCH frame transmitted at the full rate as other than the full rate is

given by:

P. = 1.67x107 + 1.41x10* + 1.73x10"* = 3.31x10
20
A second probability, P, relates to erroneously detecting an invalid
received SCCH frame as a valid frame, for example, during a DTX period. As
mentioned above, a transmitted SCCH data frame includes a 12 bit CRC. When

the CRC passes at receiver 120, the corresponding SCCH frame is assumed valid.



detecting an FCCH frane transmtted at the full rate as other than the full
rate is given by: Pe = 1.67x10-5 + 1.41x10-4 + 1.73x10 = 3.31x10"4 20 A
second prwbabiobispy, P, relates to erroneously detecting amcCirrusat/zit?
received SCCH frame as a valid franme, for exanple, during a DTX period. As
mentioned above, a transmtted SCCH data frane includes a 12 bit CRC. Wen
the CRC passes at receiver 120, the corresponding SCCH franme is assuned
valid. WD 02/ 069590 PCT/ US02/ 05417 1991t is to be understood that SER can
al so used for supplenental rate decisions, but that it is ignored here to

simplify thi babi,| i Invalld fr received, for
cxanpl e, dur Mg merynt BRESER eh b i@t P anelhie BoisiBr Pubt e with
noi se, or Whgh if i ARMd HeBdtof I AP tRE BrobdbifitPdifalydls! )Im%‘hﬁ%’fhﬁi‘éfs@ﬂl@e during
transm ssion. In such circunstancCes, thereis the finite probability Pe of
det ecti ng a recdived, GRCexamplec dunirey aJ]QTDXep@‘mdL vdeghtransuattédd fldaba ares be| ng

received and demndul ated. The random abi bi t
mat chi ng any*° R o"i’wllt}bf‘?lsg’é&u‘@?f'@etr%rlsn?'g%‘g&@@?s irf(fuggta‘?my% 1%teﬂuat"r‘—€hrt her,

assum ng sSC(H n% %Hﬁﬁis&oﬂr fn %ﬁ%ﬁéﬁﬁx&%ﬁée\é ﬂq@x@‘?@%@f}ﬁﬂkt ¢ %Hﬁg@hopt her for

the purpose o 0 cal cul'ating such a random proba fhe random
probability damtmg alvailm CBO@t-lsecbnfbhlzﬂbfssn tipughite/alid defavebeityyrecd?@al = Pc x Pc,

where Pe = X ther ore Pce = 5.96x108 15 A
conpari son t?é‘fi\é Wn@%WG%P@i‘WtPCIﬂIf@ @gﬁﬁés‘}n"é@\}% any or der s of
magni t ude. It;g&gl? B I @ t

full rate) ?vﬁen %égg%g alfrtames Q?gatlggn%r%‘lbttegagﬁép hésﬁ%g@k?b?f rate
under |S- 95fBanniehe aper staamdaimtmdepeodqsmrﬁr@nnedehcothsr fazethdepurpodel ull y
suggests the follow ng 20 concl usi on: CCH frane is de{ ected at a

rate ot HEr tRiayIAiRG seh p randem RTPB"%blhté{xQ‘ﬁﬁlﬂ? raafl"‘f‘li’é"t??&}lﬁ‘ty Rrugh ™ or eighth
rate) and atgd®gs BafTaldfPCREs FPRGH] Nt Y

Pe. = P. x Pc, where P, = 2.4x10™

therefore Pec=2.4x10" x 2.4x10™ = 5.96x10°

15 4' |
| A comparison between P, and P, reveals that P.. << P, by several orders
of magnitude. Since SCCH (iata frames can only be transmitted (at the SCCH
full rate) when FCCH data frames are transmitted at the FCCH full rate under IS-
95B, the probabilistic comparison P vs. P, definitively suggests the following
20  conclusion: when a FCCH frame is detected at a rate other than the full rate (for
example, at the half, quarter or eighth rate) and at the same time or concurrently
(that is, for the same 20 ms frame interval) at least two SCCH data frames
associated with two SCCHs are detected at the full rate, it is much more likely
than not that the FCCH non full rate determination is erroneous and that the
25 FCCH data frame was actually transmitted at the full rate. In other words, the
initial FCCH non full-rate determination is most likely wrong, and therefore

should be overruled.

Under such circumstances, it is likely the FCCH data frame is corrupted
(or a DTX period is in progress) and probabilities dictate that it is safer to

30 invalidate and erase the FCCH frame than it is to provide such a corrupted frame



(that is, for the same 20 ns frane interval) at |east two SCCH data franes
associated wwth two SCCHs are detected at the full rate, it is nmuch nore
i kely twam2neas9t hat t he FCCH non full rate determ nati orCrasser/osameous and
that the 25 FCCH data frame was actually transmtted at the full rate. In
other words, the initial FCCH non full-rate determ nation is nost |ikely
wrong, and therefore should be overrul ed. Under such circunstances, it is
likely the FCCH data franme is corrupt@d (or a DTX period is in progress)
and probabilities dictate that it is safer to 30 invalidate and erase the

FCCH frame than i1 p i de_such 9590

boT! Usoa) o540 1 3P Breltia e ihsimbiis Beb T Rikdetnbh S0 BsPPIeaie ot cct i on
duri ng HSPD wafikeingt invali@rHCH Quia NG| ih hebsp@incdadith heasRH dfithéiccor dance
with the result of the above described correlation between all of the

recei ved tr abbiedehrberbdorrekttion beiawdn all b&the wedehved tatfrpdnansel mated, anche r at es

agai nst the S B transm ssji.on UI re The .above descri bed
probabi | i stl LrQURsRisen af t rater g@@ﬁr{ﬁe?ﬁ%gfgyansgabs&gg@gmﬁqgngm non

ful'l -rate deter mnal higfye SRRLEELAOSoBMELLHE! @(Qnﬁﬁﬂﬁ alstd £ ‘M’veﬁgdls are at
the full rate. On the other hangﬁo\/\herll only one SCEH' TS © determned to be
at the full srugg@ts the F@C&mmtfu]ﬂnratbdd:tetnmam@l shonjidreiovemuled wh2gn 4XdB) vs. Pe

(3.31x10"4) Iess efl itiv SI nce and e are sub tially the
10 sane, thaff”ol é%&ﬁ? (’.’]@? %@W%rdaed’o‘w %"lé{r%‘?h%r&g%l ative to

the earlier g, tj) Yr tRORPB L e SPRIevh 8Lk o) is just as
likely the FCPfCH b%rame was ’térjlgr?gm@tp?e%%m &9 ?ff%éxrlgte as it was
not transm tused. 6131)&”16 )Eﬁﬁht}f lesd defadigvanbiace Bphr;d BpﬂeSG&tbmhﬁlynbé is
detected at the rate. _ Under such co tﬂl tions, pr babl lity does

not justfy Sé’{i’ér‘f“a"llﬁﬁ’b‘ na%P‘iélPh‘?ﬁ‘é%%“&H de & qng gpothe Retatiyeitat S?IIF’LIII-rate

based on a I

exenpl ary e?ﬁ)g%bﬂltﬁ% en tﬁhs FCCR rsg#éq'h‘%%e%qt 1sfﬂ%l%§?fk8f ehgﬁg onI y one
SCCH i s ful |datfreme Waetraisbhitiéd atthe FECHNulllrh@at &dvBmaseahswhittedat thhe FCCH
data frame is_assuned valid and grow ded to the next proce55| ng stage.

Thi s appr oadi-¢& f@ék‘ﬁ‘?\“’h@%ﬁ@é’é’“@ ghiaaelig detseiedhat the aStAbiudrats. vali d SccH

Under such conditions, probability does not justify overruling a determination

15  that the FCCH is not full-rate based on a single SCCH channel being full rate.
Therefore, in the exemplary embodiment, when the FCCH rate is not full
rate and only one SCCH is full rate, the SCCH frame is invalidated/erased while
the FCCH data frame is assumed valid and provided to the next processing stage.
This approach is taken because experience has shown erasure of a valid SCCH
20  data frame is less harmful than providing an invalid SCCH frame to the RLP.
Method 400 is now illustrated with reference to FIG. 5. FIG. 5 is an
illustration of exemplary timing diagrams (a), (b) and (c) corresponding
respectively to the FCCH and two assigned SCCHs. In diagrams (a), (b) and (c),
the timing waveforms in solid line represent transmitted frame rates. Atreceiver
25 120, the detected rates (that is, the determined likely rates) are in accordance with
the transmitted rates, except during a first frame interval 505 and a second frame
interval 510 (depicted in timing diagram (a)), where respective erroneous likely
rates 505' (timing diagram (c)) and 510' (timing diagram (a)) are depicted in
dotted line.



20 data frame is less harnful than providing an invalid SCCH frane to the
RLP. Method 400 is nowillustrated wwth reference to FIG 5. FIG 5 is an
i Il ustratwon2oéssexenpl ary timng diagrans (a), (b) and (cpcrarsozrejondi ng
respectively to the FCCH and two assigned SCCHs. In diagrans (a), (b) and
(c), the timng wavefornms in solid line represent transmtted frame rates.
At receiver 25 120, the detected rates (that is, the determned |ikely
rates) are in accordance with the trahsnitted rates, except during a first
frame interval 505 and a second frame interval 510 (depicted in timng

di , Wh . to i kel. t 505; i m di
0201 am () WS ASTRETIAS, SHICRESHSCHSBIL o hEOGR ARSScHIT g O 0o
02/ 069590 PQHSOPR4dFindilio Bt b8 SCLERANRbtcR R is WAk SECENRK @KL rate is at

the half rate, SCCH2 is erroneously determned to be at the SCCH full rate
(that is, thee@@l the8ECH fulltrate).iSnchquandition ishet BoGiddfuptiér IBHE8) In Such a

condition is, not. al.l owed und ]1S-95B. In, this sjtuatj| hod 400

i nval i dates tQWdSIWHQ‘%’s“‘&th@BC%eHWé@%l@ f‘?%ﬁ?s%s 35%8‘&(%& ggcﬁ;{?ftﬁ?m%t erval 505
in favor sof &Eﬁ%iﬁ%itﬂ%t@r\raﬁg@s F6L66 FAhOPECROh NGt &MBed difRigithd er val .
During interval 510, while the FCCH is erroneously determned"to be at the

FCCH hal f r adame tate Ingaasdl. t wo concurrent SCCH full rate franes are detected,
nanely, full rate frames fqr n 2. Such.a,conditjon is not

al | oned 10 under P@%‘E@Yﬁ ﬁlﬁg‘g”% ‘%ﬁ% 13 eropeI sdsEe TN tP 5 ks and
erases the dgepeedy %ﬁ%,faﬂ%gﬁt 8cgﬁéﬁﬁenpéc@ﬁefufl%{eﬁ%ﬁeé‘sgféldeterc%? frames.

Tabl e 2 bel ow provides an exenpl ary ustration of oper ati on of
met-hod 400. nkally f@] taaxbirhbatcfor SCCH; andlSECH, Sudnecoadamnienaaliowedns i n
accordance wth rreéphod 491,0 when up to f are_assi %n g and. received

?tl I 15 r]@ceiW@Pr?z B.rhet Ise%té‘ﬁtéo‘bimqiw A?O?;inys {dé%r]l%@ FIAgES g% geoded ¢ aisf
: F 5 : | — . , | o
5 ght Rt &)t Vb BAN04E00 ALY S GHY] Bl net L5, Quarter, T or

Table 2 below provides an exemplary illustration of the operation of
method 400. Table 2 tabulates SCCH and FCCH frame erasure decisions in
accordance with method 400 when up to four SCCH are assigned and received at

15 receiver 120. The legend or key for interpreting Table 2 is as follows:

F = Full Rate; and

IF = not full rate (that is, Quarter, Half or Eighth Rate);



22 Fund Si S2 S3 S4 S5 S6 S7 Action |F F Erase Si IFFF Erase F 'F FIF
Erase S1 !'!F !F F Erase S2 |F IF I|F Brase S1,S2 IFFF F Erase FIFFFIF

Erase F, 8B 020695p0 | F F Erase F,S2 !F F IF |F Erase S1 ! PCTRUSP2/654Er ase F, S
1 '"FIFF!FErase S2 !FIF!F F Erase S3IF IFIF IF Erase S1,S2,S3 !'F
FFFFEase F!'FFFFIF Erase F, S4 IFFF!FF Erase F, S3 !'FF FIF
'F Erase F,S3,54 !FFIFF F Erase F,S2 IF FIF FIF Erase F,S2, S4 I|F F
IF IF F Erase F,S2,S3 IFFIF!F!F Blase S1IF!FFFF Erase F,S1 IF !'F
FF!'FErase F,S1,$4 IFIF F IF F Erase F,S1,S3 IFIF F!F !F Erase S2 |F
'FI!FFF Erase F,S1,S2 'F!FIF F!F Erase S3 IF IF IF IF F Erase $4

Fund | S1 S2 S3 S4 S5 S6 S7 Action

IF F Erase S1

IF F F Erase F

IF F IF Erase S1

IF IF F Erase S2

IF IF IF Erase S1,52

F F F F Erase F

IF F F 3 Erase F, S3

IF F IF F Erase F,S2

IF F F F Erase S1

IF IF F F Erase F,S1

F_|F |F IF " | Frase 52

IF 'F IF F Erase S3

IF IF 3 IF Erase 51,52,53

IF E F Erase F

'F F 'F Erase F, S4

IF F IF F Erase F, S3

IF F F 'F 'F Frase F,S3,54

'F F IF F F Erase F,S2

IF F IF F IF Frase F,52, S4

IF F IF 'F F Erase F,52,53

IF F IF IF IF Erase S1

IF 'F F F F Erase F,S1

IF 3 F F IF Erase F,S1,S4

IF IF F IF F Erase F,51,S3

IF IF F Uy IF Erase S2

F IF IF F F Erase F,S1,52

IF IF IF F IF Erase S3

IF IF IF IF F Erase S4

IF IF IF IF IF - Erase S1-S4

Table 2 : Example of new algorithm



IFIF!F!F!F Erase S 1-S4 Table 2: Exanple of new al gorithm WO 02/ 069590
PCT/ US02/ 05417 23 Receiver 120 can perform specific features of the
present iWO@a06wBM usi ng receiver controllers, which in efPCaaiSoverIpri se a
conput er system Although comuni cation-specific hardware can be used to

i npl enent the present invention, the follow ng description of a general

pur pose conputer systemis 5 provided for conpl eteness. The present
invention is preferably inplenmented in3 software. Alternatively, the

i nvention may be inplenmented using hardware or a conbination of hardware

and software. Consequently, the invention may bhe inplenmented in a conputer
system or ot her &%wggl%cmmﬂm%&%mféOéfhesm%%ﬁntantf@ﬁﬁmwg syst em 600
is shown in 3.0 10 -pr i i I e above
descri bed rreltj%e%d% cgpirglgégg@g%g lﬁfﬁ%ﬁéeorh nS%(%!ﬁ(%ﬁ?lg%og S%m@@‘.@?he

conput er sy sdogi@fiationGpecfic Innewae 6B &e PsedC &S IMhRmetChe afreg@hdcessor
604. The processor 604 I s connected to a comunication infrastructure 606
(for exanpl dnveptignsthe folewingrdescripiign ¢fus genssl tPHERASE ICAHIPBIPE Y@M dhs ar e
described in_ter f i enpl ar [ . teading this
descri pt Son,pr%)‘fldg\?ﬁg Cgégg%é]%%ép?ahre rr\%(seﬁtglggé{ltﬁlép é%ﬁreg%ﬁlféﬂap@gﬁg{eﬁén rel evant

art how to isspherehitdrhi@iveRy eHetih whtid nty betimglenfeatgauisiic haydh£8%r a and/ or .
conput er architectures. Conmputer system 600 al so includes a nmain nenory

608, pr ef er aioimpinatign dy hasdwas snasabwgre HAmysequmdynthy iavepsionmaaibe a
secondary nenn 610.. 20 The secondary nmepory. 610 may include, for
exanple, a HW%’%@@&W@@%S%%%f?é)ﬁ.oé’e?g%easmgesygf Fage drive 614,
representing a flApeyafiplslof didhvecordputbBgBeti 600 8 RBowH iVEIG.d) TaRhké cal di sk
drive, etc. The renovabl e storage drive 614 reads fromand/or wites to a

r enovabll® ‘stwesegeinverntionsfg exampie g 4bokn desaripagdiineihods ORprPEGSSE eXediitvr age uni t

2% o by Pkt TRCEGbSel SR I Bbado B st o e <"
appr eci at ed, prbfRsdr MCAPAE pRIcBsBH BOUNI Thé BBodeBsdr UstaS isA coiIBlel ab 4isabl e

. communication infrastructure 606 (for example, a bus or network). Various

software implementations are described in terms of this exemplary computer
15  system. Afterreading this description, it will become apparent to a person skilled
in the relevant art how to implement the invention using other computer systems
and/or computer architectures.
Computer system 600 also includes a main memory 608, preferably
random access memory (RAM), and may also include a secondary memory 610.
20  The secondary memory 610 may include, for example, a hard disk drive 612
and/or a removable storage drive 614, representing a floppy disk drive, a
magnetic tape drive, an optical disk drive, etc. The removable storage drive 614
reads from and/or writes to a removable storage unit 618 in a well known manner.
Removable storage unit 618, represents a floppy disk, magnetic tape, optical
25  disk, etc. which is read by and written to by removable storage drive 614. As will
be appreciated, the removable storage unit 618 includes a computer usable
storage medium having stored therein computer software and/or data.
In alternative implementations, secondary memory 610 may include other
similar means for allowing computer programs or other instructions to be loaded

30  into computer system 600. Such means may include, for example, a removable



storage nedi um having stored therein conputer software and/or data. In
alternative inplenentations, secondary nenory 610 may include other

simlar rmeang/oéwso al | ow ng conput er prograns or ot her insPCEASIDORITO be

| oaded 30 into conputer system 600. Such neans may include, for exanple, a
renmovabl e WD 02/ 069590 PCT/ US02/ 05417 24 storage unit 622 and an interface
620. Exanpl es of such neans may include a programcartridge and cartridge
interface (such as that found in vide@4gane devices), a renovable nmenory
chip (such as an EPROV[ or PROM and associated socket, and ot her

removabl e st Pé%f dgz and %@fﬁ 620 5 ich al owls ftware and
data to be t ef‘él}l oM érf% a f(%mg][egpg Jﬂ?atns 220 bnput er
system 600. [opmuf &drtridp étaam&%dgayntalfa@ (stéh &gdaaaf&ammmlaaé baps interface

624. Conmmunications interface 624 allows software and data to be
transferred deeicaeenn renmmbbemempsx ehip6Goctans aaxEBROM, deVREOM) akkanpl es of

communi cations 1 fac clude a a network jnterface
(such as an %f‘??é%fie ﬁoq ré&ﬁ%uﬁt?qﬁéfqr%ﬁ?s“rﬂﬁrfﬁ ﬁ’%@%%% P% and card,
etc. Sof tsmrﬁhxéﬂgll&@%@ftw&%aﬂéﬁ%wge MARFGRIATHM GRUENABTabISElabAGMH: 624 are in
the formof signals may be electronic, electronmagnetic, optical

or ot her si gfidlte compaﬂeteystﬁ‘mﬁw ng received by conmunications int erface

624. These signals 628 are provided to 15 conmmuni cations erface 624 via
a conmmuni cati ons (é%{PHutBYZSQSte%quﬁ%'H?%Wlﬁi%lé‘defna?lﬁmé‘ﬂﬁa%ﬁsrlmﬁ A% Qsffal s 628 and

may be i npl eRgRLy %H&M&Qm\éif & 624 afAGIN SrftwlakdBld da@RE b&éans?en@ﬁ%&@ve&?
cel lul ar phone lin I nk and ot her conmunications chann In this
docunent, t henipaterssy$teanpOd eind pexoernamiswiatis unExanpled of mpoineunica?ionss abl e

medi unt' are used t enerally refer to nedia.such as renovabl e storage
drive 618 aniEes 678K jaeladq & aademnagous i gHAG sgapas ahhthemghal s 628,

These COWD n)q Egm municﬁﬁ&%gﬁ)tns aPCMEOER % IRf caPcf Q. By OLAN @S L O

conput er syste 0. nput progr ans so cal’l’ed conputer contr ol
| ogi c) are stamsfegret ia communications interface 624 are in the form of signals 628 which

may be electronic, electromagnetic, optical or other signals capable of being
received by communications interface 624. These signals 628 are provided to
15 communications interface 624 via a communications path 626. Communications
path 626 carries signals 628 and may be implemented using wire or cable, fiber
optics, a phone line, a cellular phone link, an RF link and other communications
channels.
In this document, the terms "computer program medium" and "computer
20  usable medium" are used to generally refer to media such as removable storage
drive 614, a hard disk installed in hard disk drive 612, and signals 628. These
computer program products are means for providing software to compnter system
600.
Computer programs (also called computer control logic) are stored in
25  main memory 608 and/or secondary memory 610. Computer programs may also
be received via communications interface 624. Such computer programs, when
executed, enable the computer system 600 to implement the present invention as
discussed herein. In particular, the computer programs, when executed, enable
the processor 604 to implement the process of the present invention.

30  Accordingly, such computer programs represent controllers of the computer



25 main nenory 608 and/or secondary nenory 610. Conputer progranms may al so
be received via comuni cations interface 624. Such conputer prograns, when

execut ed, wermalob®sos he conputer system 600 to inpl ement thePprasenos4sinventi on
as discussed herein. In particular, the conputer prograns, when executed,

enable the processor 604 to inplenent the process of the present

i nvention. 30 Accordingly, such conputer prograns represent controllers of

t he computer WD 02/ 069590 PCT/ US02/ 05487 25 system 600. By way of exanpl e,
in a preferred enbodi nent of the invention, the processes perfornmed by

ecelver cont il i 159, R0 PAGRRIL I THARE O o SO0 Wy 90 0

the invention i's inpl usi wa 'Pe stored in

a conput er phe@fBses petftiined By rdceefcbnirtlid 150 B HeRrEM S comP(er USi Ng

renovabl e storage drive 614, hard drive 612 or communications interface
624. | n anotd¢vairobivgisdiWhere therigsgniionds iptplementedising sadvwaie.éhe sefivemrent ed

[ ily in_hard .USi I h . t h
Pl i cat | on TBRGET 1 A0 RpiEn PETE L P AR Aed PP BRERCLLIBI of t he
har dwar e 510 ggoah&ngBehbvidIs Stofiet @ivees 140 mad B8vd BT lor ABEAGIGELREd herein
will be apparent to persons skilled in the relevant art(s). Wile various

enbodi ment s ipferfahe6Pt.esent i nventi on have been descri bed above, it should
be understood th th have pee resent by. way. of exanpl e nd not

Fritat one rt viiny ansger iR, HaBRED aE e Inh et e BEReeht art ¢ ha
15 various chanags hﬁh&ﬂkﬁkﬂ%@nﬁ?%@!Exﬁﬁ@eﬁﬁmﬂﬁ@ﬁ:EHﬁﬁﬁﬁéﬁﬁﬁ&ﬁpﬂé departing

from the spirit and scope of the invention. The present invention has been
descri bed abappbicatianspedific mitegratd Eimevits (ARKIs). Implérmdenatidl of theshaidwanst r at i ng

boundar b GREAERTE o SGREPIBCIA G5 TP BBed Eeran o0 BEHPEPRAR rar 1 y
defined hereiddsJrQkL{iIBE iFPRYEBI£RGR(QS the description. Alternate
boundari es can be defined so |ong as the specified functions and
rel ati onshi ps t hethdlefvanwus eappdonerntaefehe/prpsent invendthn hamy benclhscabedr nat e
boundari es az{b%vte,q%J §1ould be understood that they have been presented by way of example,

and not limitation. It will be apparent to persons skilled in the relevant art that

15  various changes in form and detail can be made therein without departing from

the spirit and scope of the invention.

The present invention has been described above with the aid of functional
building blocks illustrating the performance of specified functions and
relationships thereof. The boundaries of these functional building blocks have

20  been arbitrarily defined herein for the convenience of the description. Alternate
boundaries can be defined so long as the specified functions and relationships
thereof are appropriately performed. Any such alternate boundaries are thus
within the scope and spirit of the claimed invention. One skilled in the art will
recognize that these functional building blocks can be implemented by discrete

25 components, application specific integrated circuits, processors executing
appropriate software and the like or any combination thereof. Thus, the breadth
and scope of the present invention should not be limited by any of the above-

described exemplary embodiments, but should be defined only in accordance with

the following claims and their equivalents.



within the scope and spirit of the clained invention. One skilled in the
art will recognize that these functional building blocks can be

i npl enentwo lbyedPeCcr et e 25 conponents, application speci f PCTIUsSORGHaT ed
circuits, processors executing appropri ate software and the |Iike or any
conmbi nation thereof. Thus, the breadth and scope of the present invention
should not be limted by any of the above- descri bed exenplary enbodi nents,
but should be defined only in accordanée with the follow ng clains and
their equival ents. WO 02/ 069590 PCT/ US02/ 05417 26 What is Clainmed is: 1
A met hod of paxim zing throughput of a data call in a wireless 2

comuni cat i o¥hatis (d#med i%hi ch data is transnitted froma wreless station
on nultiple assigned channels, conprising the 4 steps of: a. receiving the
mul ti pl e assigned channels; 6 b. denodul ati ng and decodi ng each of the

mul ti pl e assignedi. chaamedtbod 8f Raxideiifs trougigubof 4 4ah vallat awisless of each of
the nmultiple assigned channels; and 10 d. correlating all of the likely
data ratés to deter ni r®myReNiggtionnpyseenVER| Whieh Ldakelis Hepsmitid)frordaa a rat es

each 12 corresponding tg.a likely data.rate. 2..The.method of claiml,
Further conpr o ng t neined S dn ARGt Belinel sndlPATZ0EBE Be ol W Th one
of the mgtiple assi dthannel s when the |ikely data rate and a 4

corresponding M. data rate of the one of the nultiple assigned channels do
not match. 3. The nethbd ofreetisingithe muliptecaspigneechannelspl e assi gned channel s

2 include a fundanmental channel nd a l,ement,al hanne and ., wherein
data can be transm tt(aa% at er??q”zﬁtmégfl(i&‘?cgfl@ggﬁcht ?‘féﬁe muﬂlpllé assigned

' channels; :

8 C. determining a likely data rate of each of the multiple

assigned channels; and
10 d. correlating all of the likely data rates to determine one or

more Maximum Likelihood (ML), data rates each

12 corresponding to a likely data rate.
2. The method of claim 1, further comprising the step of
2 e. invalidating data associated with one of the multiple

assigned channels when the likely data rate and a
4 corresponding ML data rate of the one of the multiple

assigned channels do not match.

3. The method of claim 1, wherein the multiple assigned channels
2 include a fundamental channel and a supplemental channel, and
wherein data can be transmitted at a first data rate on the |
4 fundamental channel, and
wherein data can be transmitted at a second data rate on the
6 supplemental channel only when data is being transmitted at the first data

rate on the fundamental channel, and



4 fundanental channel, and wherein data can be transmtted at a second data
rate on the 6 supplenental channel only when data is being transmtted at
t he firstwoakacdss@t e on the fundanmental channel, and WO 02C@A35905417

PCT/ US02/ 05417 27 8 wherein it is nore likely than not that data is being
transmtted at the first data rate on the fundanental channel when a
plurality of 10 supplenental channels have likely data rates equal to the
second data rate, the nmethod further @@nprising invalidating and erasing

12 denodul at ed and decoded data associated with the fundanental channel

when 14 3g) the fundamental. channel dqes not have a. likely data rate equal
to the fi%rst data rat eWheéﬂalﬁlé”Wellgegyﬁaﬂngfhﬁyg%?lsé’ﬁﬁ‘ﬁltéﬁé‘ﬁitﬁfi%hannel s
have |ikely data ) hod of
claim 3, wherein t?%gﬁ%sufi?ﬁggl%{ee g‘géﬁ‘gﬁﬁ c%ggarllg?l‘tsdﬂmga%gﬂ gcqlﬁltv}gf}{/rg# orm an

| S- 95B riéver se- | isogplemahfal chanhelnhele, likahydiatarates equal tdtke fecosd dattate, r at e

corresponds to a fundanental channel 4 ful]l rate and the second rate
corresponds to a suppltBfefethods Hurhen comprisingapvalislating frd nEeERgr t her

aecc atad witn CalRdEEA R ISR B B RARIEAREE ych o)

t he fundanent al olilssmnel does not have a likely data rate 10 equal to the
fundanment al channel full rate, and be only one of the plurality of

suppl emdft al channel s Aas dhe fyndameptal,chpanel dogs aoklaysia liksly dasa Baldpl enent al

channel full rate. 5. The ! L m.4, further conprising the step
of providing 2 non-invali da@gkgﬁé;ﬁ?gh%h?aatﬁiagdl i nk protocol processing

| ayer. 16 b) the plurality of supplemental channels have likely data

rates equal to the second data rate.

4, The method of claim 3, wherein the multiple assigned channels
2 collectively form an IS-95B reverse-link traffic channel, and
wherein the first data rate corresponds to a fundamental channel
4 full rate and the second rate corresponds to a supplemental channel full
rate, |
6 the method further comprising invalidatiﬁg and erasing

demodulated and decoded data associated with each of the plurality of

8 supplemental channels when
a) the fundamental channel does not have a likely data rate
10 equal to the fundamental channel full rate, and
b) only one of the plurality of supplemental channels has a
12 likely data rate equal to the supplemental channel] full rate.
5. The method of claim 4, further comprising the step of providing
2 non-invalidated data to a radio link protocol processing layer.
6. The method of claim 1, wherein the multiple assigned channels

2 include a fundamental channel and a supplemental channel, and



6. The nethod of claim1l1, wherein the nultiple assigned channels 2 include
a fundanental channel and a suppl enental channel, and WO 02/ 069590

PCT/ US02/WB42869528 wherein data can be transmitted at a fiPCItUSADOS42zEr 0 dat a
rate on the 4 fundanental channel, and wherein data can be transmtted at
a second non-zero data rate on 6 the supplenental channel only when data
is being transmtted at the first data rate on the fundanental channel,
and 8 wherein it is approximately equdBly likely that data is being
transmtted and that data is not being transmitted at the first data rate

Channol s has a1 kel y WATENARRS R AL ARRPH e Suenl et BB o T

met hod fuyrther compidnddisl chivl iadati ng and erasing denodul ated and decoded
data associated wth each of the plurality of 14 supplenental channels
when a) the fundanent avharbiamatlcanbesamsotittbdaen tcondkminyzedadaaraten 16 equal
to the first data,rate, and on on of. the pluralit f suppl enent al
channel s%as a 1€ pqugqrgerg%hcgar}ngl éf&‘ﬁp df‘%”? H%H@Eﬁ‘my%‘g‘i‘téherig'gb 7. The
met hod of claim 1, & i h%l&&%ﬂé ﬁded on the 2 nultiple assigned
channel s is fornaityﬁﬁgntoegatgﬂgranes wherein step (b) conprises the
steps of 8 4 denodul at |w@ereﬂne1tdata@prfomannslyt eqguallpdilely debhadial atlednglat a
franmes; and 6 de-interl eaV| n}%ﬁt he denondul ated data frapes to produce de-

interl eaved data Fnsmited and thy{ datads pofbeie tEangmptied at the sdata 60T si ng t he
steps ofy 19 g decodhaguidithelfn bhdnRE] RAMEONITUNR JF TR ot ¥uBifendecoded data

frames,;
channels has a likely data rate equal to the second data rate,

12 the method further comprising invalidating and erasing

demodulated and decoded data associated with each of the plurality of

14 supplemental channels when
a) the fundamental channel does not have a likely data rate
16 equal to the first data rate, and
b) only one of the plurality of supplemental channels has a
18 likely data rate equal to the second data rate.
7. The method of claim 1, wherein the data transrhitted on the
2 multiple assigned channels is formatted into data frames, and

wherein step (b) comprises the steps of:

4 demodulating the data frames to produce demodulated data
frames; and
6 de-interleaving the demodulated data frames to produce de-

interleaved data frames;

8. The method of claim 7, further comprising the steps of:

2 decoding the de-interleaved data frames to produce decoded data
frames; and

4 generating a signal quality signal indicative of a signal quality for

each of the decoded data frames.



4 generating a signal quality signal indicative of a signal quality for
each of the decoded data franmes. WD 02/069590 PCT/ US02/ 05417 29 9. The
met hod ofwoloaions8) |ikely data rate of each of the decode#CT@Sdaoza1Tr anes
based on a corresponding signal quality netric signal. 10. The nethod of
claim8, wherein each of the data franmes includes a 2 Cyclic Redundancy
Code (CRC), and wherein the generating step conprises at |east one of: 4
generating a CRC for each of the decod®d data franes; and generating a
Synbol Error Rate (SER) for each of the decoded 6 data frames. 11. The

Tate ot Ccach of the datie PRURLSY i 4 AKEY Bt phiogh of Whdieafe chamnel s
based ongat | east one gifa Rafk b brAltoREEhdiling PG/ méigsigraoded data

frames. 12. Apparatus for maxi m zing throughput of a data call in a
wireless 2 comunication systemin which data is transmtted by a wireless

station to a recejver Qn nujtj .assi gned chanpel s, conprjsjng: 4

recei ving means fi reﬁ'&rwth@a&ﬁimmﬁs’ | BTeén%Epgﬁ’gga%ﬁréﬁ’ﬁ%mgi,uggﬁfemdul ating
means ang decodi ng ne ; : i ee(bR 6. 2E0R, j odi ng each
of the m%l tiple assi g?\(g%(:hfg%ﬁ%ﬁdg?fggtyer m'Cn)f?\g rreaﬁks]%#éo%wgg{ﬁggrs?nﬁf\i ng a

likely data rate of eawmmpoised dtdeasBomadft i pl e assi gned channel s; and
correlating neans for correl ati |1 qf tEe Iige(gg d?ta rates to 10

det ermi né a maxi num | i $€8FHBSA rgath ofrihe fleceded dptafigmes;2®d The appar at us
of claim12, wherein t i J I ' | a rates

i ncl udes a maxi mum | i %ﬁ?ﬁgg%W&J&rﬁgggi{g%rﬁsgggg%‘%a%g%g%egggﬁg?ai dlikely
data rat®, the aphaafaimess. 4 further conprising

11.  The method of claim 10, wherein step (c) comprises determining a
2 likely data rate of each of the data frames on each of the multiple
assigned channels based on at least one of a CRC and an SER for

4 each of the decoded data frames.

12.  Apparatus for maximizing throughput of a data call in a wireless

2 . communication system in which data is transmitted by a wireless

station to a receiver on multiple assigned channels, comprising:
4 receiving means for receiving the multiple assigned channels;

demodulating means and decoding means for respectively
6 demodulating and decoding each of the multiple assigned channels;

determining means for determining a likely data rate of each of the
8 multiple assigned channels; and

correlating means for correlating all of the likely data rates to

10 determine a maximum likelihood combination of data rates.

13.  The apparatus of claim 12, wherein the maximum likelihood
2 combination of data rates includes a maximum likelihood data
rate corresponding to each said likely data rate, the apparatus

4 further comprising



WO 02/ 069590 PCT/ US02/05417 30 invalidating nmeans for invalidating data
associated with one of the 6 nultiple assigned channels when the likely
dat a r at ewofo2zobes9one mul ti pl e assigned channel as det er mpegdSbyoine
determ ning neans fails to match a 8 correspondi ng maxi num | i kel i hood dat a
rate determned by the correlating neans. 14. The apparatus of claim 12,
wherein the nultiple assigned channels 2 include a fundanental channel and
a suppl enental channel, and wherein 88ta can be transnitted at a first
data rate on the 4 fundanental channel, and wherein data can be

transmtted at a second data rate I he. S | ement al . chann only when
data Ts being tranent CEAGEnE eoeIPEEaidedind AR eSTRARR i dRoaes o

channel , gand 8 WhRRBLIE dsbigh&d dRARels Wheh el INAYY & rakd & thel Bh@mufiphei ng
transmtted at the first data rate on the fundanental channel when a
plurality of 10 assigpécerhennelas détammatdbiHhe detbinkiaing nokansfailatogsateypal to t he
second data rate, the apparatus further conmprisin ans. for invalidating
and 12 6 asi ng cROFSORATANG T Jekekinpd Motss 3ol deicamingd P HEe
fundanental channgls Debfis. @) the fundanmental channel does not have a
likely data rate eSJﬁ@gto t%e first data rate, and at the sane tine, 16 b)
the plurality of supplenental channels have |likely data rates equal to the

e oS v eREEeR) of o S R b ey P
el | e gL Sl 5 AU CagOa gy
channel full rate, WOvBR£iB68890caR(d WSAGNDNEd 1af a first data rate on the
4 fundamental channel, and
wherein data can be transmitted at a second data rate on the
6 supplemental channel only when data is being transmitted at the first data
rate on the fundamental channel, and
8 wherein it is more likely than not that data is being transmitted at
the first data rate on the fundamental channel when a plurality of
10 supplemental channels have likely data rates equal to the second data rate,
the apparatus further comprising means for invalidating and
12 erasing demodulated and decoded data associated with the fundamental
channel when
14 a) the fundamental channel does not have a likely data rate
equal to the first data rate, and at the same time,
16 b) the phirality of supplemental channels have likely data

rates equal to the second data rate.

15.  The apparatus of claim 14, wherein the multiple assigned channels

2 collectively form an IS-95B reverse-link traffic channel, and
wherein the first data rate corresponds to a fundamental channel
4 full rate and the second rate corresponds to a supplemental channel full

rate,



31 6 the apparatus further conprising neans for invalidating and erasing
denodul at ed and decoded data associated with the plurality of 8

suppl enenwalo2obmanel s when a) the fundanental channel doe®CmatSotiesse’ a
likely data rate 10 equal to the fundanmental channel full rate, and b)
only one of the plurality of supplenmental channels has a 12 likely data
rate equal to the supplenental channel full rate. 16. The apparatus of
claim 15, further conprising a radio PBilnk 2 protocol processing |ayer and
means for providing non-invalidated data to the radio |link protocol

pr ocessi | ayer. 17. Jhe a ra of clai.m 13, wherein.t.he ltiple
% 2 he Bt el sndaRth ens® G i

assi gned channel s a suppi enent al

channel, and wheigifp detheddand Rfd He@yasddhtaedstiatéd (vithshe pRifal#gop data rate
on the 4 fundanental channel, and wherein data can be transmtted at a

second nén-zero dapplemgnial ohpnnglstiiensuppl ement al channel only when data is

being transmtted at the firs at a te on,the ndanent al. .channel, and 8
wherein it is approxinHtel ythgtqf%(% n}a]-'i E}éqr?e]?‘?'loa?f nagt{%yei 1 i){ﬂadar%: ansnitted
and thatjgdata i s not being {fan®thé hedaRbntbihahhdi$hi daé angate on 10 the

fundanmental channel when only one of a plurality of supplenmental channels
has a |ikely data rateb)equadnly on¢ hEtheqdwabityddtsapplamentall chanhels hapar at us

further conprising nmeans foy, inyalidatin nd erasi de at ed and
decoded dat a associ ated wi t % at?)faﬁer%ﬂ“?&‘?%befsul’ﬁi?nﬁeﬂ ‘F}@H’én;ﬁ?'mm@hannel s

when a) the fundanental channel does not have a |likely data rate 16 equal
to the first data rate, and b) only one of the plurality of suppl enental
channel s has a 18.| i KBhey apparatus atfecleiqudl5, fathdiecopmmoimg datadior hnle. WO
02/ 06959Q PCT/ US02/ 05417 . - o

protocol processing layer and means for providing non-invalidated

data to the radio link protocol processing layer.

17.  The apparatus of claim 13, wherein the multiple assigned channels
2 include a fundamental channel and a supplemental channel, and
. wherein data can be transmitted at a first non-zero data rate on the
4 fundamental channel, and ‘
wherein data can be transmitted at a second non-zero datarate on
6 the supplemental channel only when data is being transmitted at the first
data rate on the fundamental channel, and
8 wherein it is approximately equally likely that data is being
transmitted and that data is not being transmitted at the first data rate on
10 the fundamental channel when only one of a plurality of supplemental
channels has a likely data rate equal to the second data rate,
12 the apparatus further comprising means for invalidating and

erasing demodulated and decoded data associated with the plurality of

14 supplemental channels when

a) the fundamental channel does not have a likely data rate
16 equal to the first data rate, and

b) only one of the plurality of supplemental channels has a

18 likely data rate equal to the second data rate.



32 18. The apparatus of claim 13, wherein the data transmtted on the 2
mul tiple assigned channels is formatted into data franmes, and wherein: 4
t he denodwbakiosggomeans i ncl udes neans for denodul ati ng t hecaatssa2/ofanmes to
produce denodul ated data franmes; and 6 the de-interleaving nmeans includes
means for de-interleaving the denodul ated data franmes to produce
de-interl eaved data franes. 19. The apparatus of claim 18, wherein 2 the
decodi ng neans include neans for decod2ng the de- interleaved data franes
to produce decoded data frames; and 4 generating means for generating a

signal quality signal j.,ndicative . of. ignal. quality for. each of the
decoded data framés. 27181.3 aﬂ?éraélﬁpcgrcgﬁlﬁlgl%f“g@fed{‘ h ,ta&ﬂléﬁnélftﬁgf’ﬂéhedeterm ni ng
means 2oi ncl udes meangyfiple s8iREACRANGISSs ! fokiRineddatpasiatiantk, saeh of the
decoded data franmes based on a corresponding signal quality 4 netric

signal; 21. The appar avhseiof cl ai m 19, wherein each of the data franes 2
i ncludes a Cyclic Redupdanc de (CRQ),. and wherein t .generating means
conpri sed at | east onetﬂﬁa?m%i lélﬁénelaﬁsr&@léa%srné‘fai“ﬁ T er@?égﬁ?tﬁ%t of the
decoded data frar}%ﬁm' b RcOBARSaIREd 889 ¢faddckngga Synbol Error Rate (SER)
for each of the ecegc}eﬁ ngtca ?}?arres. 22. %E{(ae'shpparat us of claim 21,
wher ei n he det er m ni rnie dedanerleaRingehansimasleanieaksefoy detatielaasing tiif each of
the data frames on eac{}ltof WO, 02/ 069590 PCT/ USQ2/ 05417 = 33 the multiple

assi gned channel Sempdalpteddats framessfo nspducg dedntergaved dataframesser for each of
t he decoded data franes.

19.  The apparatus of claim 18, wherein
2 the decoding means include means for decoding the de-
interleaved data frames to produce decoded data frames; and
4 generating means for generating a signal quality signal indicative

of a signal quality for each of the decoded data frames.

20. The apparatus of claim 19, wherein the determining means
2 includes means for determining a likely data rate of each of the

decoded data frames based on a corresponding signal quality

4 metric signal;
21.  The apparatus of claim 19, wherein each of the data frames
2 includes a Cyclic Redundancy Code (CRC), and wherein the
generating means comprises at least one of:
4 means for generating a CRC for each of the decoded data frames;
and
6 means for generating a Symbol Error Rate (SER) for each of the

decoded data frames.

22.  The apparatus of claim 21, wherein the determining means

2 determines a likely data rate of each of the data frames on each of



23. A conputer program product conprising conputer usable nedia 2 having
conput er readabl e program code neans enbodied in the nedia for causing
appl i cat iwpo opioesge@ns t o execute on a conputer 4 processor PCA/USOMIe! ess
comuni cati on device to nmaximze throughput of a data call in a wreless
communi cation systemin 6 which data is transmtted by a wirel ess station
to the wrel ess communi cati on device on nultiple assigned channels, the
wirel ess 8 conmmunication device incl@ding receiving neans for receiving
the nultiple assigned channel s, and denodul ati ng and decodi ng 10 nmeans for

denodul ati ng and decodin ach of t t ned t he
conput er readabl e proéb%&i it@g%a%gﬁ afgelgh%gﬁpglaﬁlaasggnq?ffar@tggqf%uter
readabl e 4pr ogr am code HESHYS férQhclEGUsE BecddBE dath4rapi@cessor to determ ne a
|ikely data rate of each of the multiple assigned channels; and 16 a

second conput er readabl e program code neans for causing the processor to
correlate all of the I] kel\édatarates to deter.nmne a nmaxi

i kel i hood conbi W ELPIPgRELPIOSYCt CHRBIIHpE HOBReLSE g?réél?‘ﬁdbar oduct of

clai m 23 further cOMpivaidNGniuice rdddhbld QRN IBHe MEALARLRARLOgRM Code
means for causing the processor to i1nvalidate data associated wth one of

the multiple 4 assi gneadedihfrcelssngdpplicdtiva progradny tadkadecute at e cahptthe one
mul tiple  assigned channel fajls to match a correspondi ng maxi mum 6

likeliho8d data rate. RAEFBRT0B9BHIBES CRIBDIPKA{ON dﬁﬁlc%‘g PAEEEhput er
rogram product of cl nnel s
prog p atg{?;%ﬁ%]ltv(\gﬁ 3@{5%11 bﬁaweqésg 'cﬁmnﬁmﬁ%abl%s% hp

i nclude a fundanent al suppl enent a annel 4 wher ein
data canébe transm tt eshiah datafis tshsmated byad eviifess Btion to the wireless
communication device on multiple assigned channels, the wireless
8 communication device including receiving means for receiving
the multiple assigned channels, and demodulating and decoding
10 means for demodulating and decoding each of the multiple
assigned channels, the computer readable program code means
12 comprising:
a first computer readable program code means for causing the
14 processor to determine a likely data rate of each of the multiple assigned
channels; and
16 a second computer readable program code means for causing the

processor to correlate all of the likely data rates to determine a maximum

18 likelihood combination of data rates.

24.  The computer program product of claim 23, further comprising a

2 third computer readable program code means for causing the
processor to invalidate data associated with one of the multiple

4 assigned channels when the likely data rate of the one multiple
assigned channel fails to match a corresponding méximum

6 likelihood data rate.



fundanmental channel, and 6 wherein data can be transmtted at a second data
rate on the supplenental channel only when data is being transmtted at
the firstwoatme9s8 rate on the fundanental channel, and whecCe&iusor/os4is nore
i kely than not that data is being transmtted at 10 the first data rate
on the fundanental channel when a plurality of supplenental channels have
likely data rates equal to the second data rate, 12 the conputer program
product further conprising a third codputer readable program code neans
for causing the processor to invalidate and 14 erase denodul ated and
decoded data asso at hhe fundangf t he

fundanent al channel W&pueé\l?éo%arplpﬂoelﬂ/?%faﬁaémﬁg hergaﬁﬁ?m[ugl %e first

data rate, and 18 b) tmlgﬁédlraiahﬁas ofncRdBPh € fRIhAkn@N HABhS RAveal i kel y
data rates equal to the second data rate. 26. The conputer program product

of claim 25, wherein tswpplenieniaptimnngl, awsi gned channel s col l ectively form an
| S-95B reverse-link traffic ,channel ta rate

d 4 wh int first
correspofids to a fundaWeHEE d%ﬁeﬁ‘?‘ﬂe‘i’e tr%ﬁ?rfnttfzgtagrglr’f{#tt H%asrlé{,eiﬂlaqﬁ%lte

corresponds to a gHRRh&fRth#Mnctaqnel full 6 rate, the conputer program
product further comprising a fourth 8 conputer readable program code means

for causing the processbereinodata cemalbe denemitted @raseodématutait eol thevd decoded
data associated with each. 10 of he I rality of su channel s
when WO 02/ 0695905119@?}7193@&?‘6@2% nlys %*) 415 DFYIE FansRtt S‘ﬂanﬁ%ﬁﬁé@ Y ges not
have a ligkely datgiraf@e rdab@ [Cﬁag tihg,d undament al channel full rate, and
b) only one of the plurality of supp enental channel s has a

wherein it is more likely than not that data is being transmitted at

10 the first data rate on the fundamental channel when a plurality of
supplemental channels have likely data rates equal to the second data rate,

12 the computer program product further comprising a third computer
readable program code means for causing the processor to invalidate and

14 erase demodulated and decoded data associated with the fundamental
channel when

16 a) the fundamental channel does not have a likely data rate

equal to the first data rate, and
18 b) the plurality of supplemental channels have likely data

rates equal to the second data rate.

26.  The computer program product of claim 25, wherein the multiple
2 assigned channels collectively form an IS-95B reverse-link traffic
channel, and
4 wherein the first data rate corresponds to a fundamental channel
full rate and the second rate corresponds to a supplemental channel full
6 rate,
the computer program product further comprising a fourth
8 computer readable program code means for causing the processor to
invalidate and erase demodulated and decoded data associated with each

10 of the plurality of supplemental channels when



14 likely data rate equal to the supplenental channel full rate.

WO 02/069590 PCT/US02/05417
35
a) the fundamental channel does not have a likely data rate
12 equal to the fundamental channel full rate, and
b) only one of the plurality of supplemental channels has a

14 likely data rate equal to the supplemental channel full rate.



