1 | NCREASI NG CAPACI TY | N W RELESS COMMUNI CATI ONS RELATED APPLI CATI ONS
[0001] This application claims priority to U S Provisional
Application Serial No. 61/060,119, entitled "Apparatus and Mt hods
for Incred®? AP EpHcity in Wrel ess Communications, " f PEEYSHIHYOER0
2008, and U.S. Provisional Application Serial No. 61/ 060, 408,

entitled "Apparatus and Methods for Increasing Capacity in Wrel ess
Communi cations,"” filed June 10, 2008, and U.S. Provisional

Application Serial No. 61/061, 546, entitled "Apparatus and Met hods

for Increasing Copgais XSING WA EAS FOWIREIGY OMMUNICad1oNEe 13,

2008, the contents of which are hereby incorporated by reference in
their entirety. [0002] This application is a continuation-in- part of

U S. Pat. App. Ser. No. 12/38%ﬁr&r r]&l‘ﬁ][]%;}ﬂﬁ Term nation,"'
[ ich o U

filed February 19, 2009, whic alns prior S. Provisi onal

Appll catl onrgigy) filis 9%91’&&0%10151{11& t?l?(”:hag ¥ &93101%9%?11&8@{‘%% ned to

t he assi gne resent app Feati on he cont e
her eby i ncofp66Gt Edetitled ERppamneaidMetheds foehtciaasty Cafde@y- kaleﬁd EL D

[ 0003] The present '.nve, i rel S rally. tq di itaI .
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TECHNICAL FIELD

[0003] The present invention relates generally to digital communications, and more
specifically, to techniques for reducing fransmission power and improving the

capacity of wireless digital communications systems.

BACKGROUND
[0004] Wireless communications systems are widely deployed to provide various types
of communication such as voice, packet data, and so on. Thesce systems may be based
on code division multiple access (CDMA), time division multiple access (TDMA),
frequency division multiple access (FDMA), or other multiple access techniques. For
cxample, such systems can conform to standards such as Third-Generation Partnership
Project 2 (3gpp2, or “cdma2000”), Third-Generation Partnership (3gpp, or “W-
CDMA”™), or Long Term Evolution (“LTE”). In the design of such communications

systems, it is desirable to maximize the capacity, or the number of users the system can



2 reliably support, given the avail able resources. Several factors

i npact the capacity of a wireless conmunications system sone of

whi ch are described bel ow. [0005] For exanple, in a voice

comuni catYBAY4A ¥ a vocoder is often enpl oyed to BREF§WOY43I0ce
transm ssion using one of a plurality of variable encoding rates. The
encodi ng rate may be sel ected based on, 2e.g., the amount of speech
activity detected during a particular time interval. In a vocoder for
a cdma2000 wi rel ess communi cation system for exanple, speech

transni ssi ORgiaBRY%uRRrS 8REn Hiaf& bl rbsoliRle $vRat kS infat@nd éﬁ?}wity of a
quarter rate (QR), or eighth rate (ER) frames, with afull rate“frane
cont ai ni ng Wielegy eamrewticatignpestcat samediwhictbire descabell ketovei ght h rat e
frame cont aigy S] [ its, An ejghth rate
frame is ustﬁ@@%@%@@g?%ﬂﬁg}é E)ge%%glggun%% l%snlfsls Sr%écﬁel’,a‘g)r{f Eleéégncg%glefn ?Oyed 0
cor r esponds et@dt heokowasinissanaisingans of spluciity dfatriady eledmghites etheby

t he voice co ni cati ons syste 006 ile a ighth rate fra
represents 8%8‘&6%8!‘%@8 S%GF%{%CE] Sé(g?rbﬁlg'r’ g %Wg?‘g@geci‘fg{;‘@m def"ﬁ?ge
ei ght h rat edfig@pstduldr tHRMThRHAS 1A aNRBodE FR aldfRBI000)irdlésa bbhfuRichfon

During certain i r}terval s, e.g., relatively long periods wherein there
is no speech S %qxgmaﬁqspsl eI onTTaebe whbyHE Brye Gt hadlere t he
ei ghth rat e(fiRRQBarter RASORS bLAShTRYe LEIHOAEERI ALK ¥ AFOIR YR eontaining the
significant | evel of transm ssion power in t he system This may raise
the | evel otrcpigstanmberegidefiabiteand an dgterateSameontdiing By leasthasitreabf y
decr easi ng M. C iy [0007] |t L.d be desirable to pravic

t echni ques ?r %ﬁ#%'hgﬁ%ggﬁz}%élgsfg&?%éu?urdg A glslriln eflgflbe(?f(t;bfle[é{:ev‘bl ngnergl?y
conmuni cat i omsespysis enhb ddvost-veat-ansinission that aiag bé betnect bamsXossi ons
such as eighth rate.franme transm ssions can provide. [0008] In

anot her asp&UTMYPCY R PBfXLs communi cati ons system transni ssions

bet ween two[0006} /hilk b BigBMIR@rathcdEIERAtsAfredRIIAMANEN miRIoAYRE dma2000
against errors in the received signals. For exanple, in_a forward

) . . l e . .
link (FL) tPeifdmitisssigih ratofnme pilbeoniring s wr-gemsyumbst of HefBr bas. sPwingon
(MS) inac i el,e i i - uch
s T 8t onal T B e B ARG o
enpl oyed. | hackgmynth2090rcongs sopstahcudetie sighthokts frane tymemipsdns meo

sub- segnent . 1 h PCG s) and . transm tted
over the ai g SoREIET AR AR R hy PP RS dofl)
Wi | e synboay edsmitlakkeyl dfecbafirente sasud o @bertubas ahaap! oMedrably decirasifdO

may al |l ow acc erate r.ecovery of transmitted signals in the presence of
errors, suchHeLHHPdttes 3 also represent a premiumin the overall

syst em t r angyuiosF it u 0B estdbed toPr&idd tefIRERRE toortk@di ki UK BInSmBsed.
whi ch may al so undesirably decrease the system capaci té. [0010] It
e

woul d be’ f uFdihelh? W% CHpMEIeEoR YRR Clont Wit aHRIMUSE A trangmissipns
exanpl e, teLEENALRH ARILRSAMnRE 0/ Lah PR ghen it is determ ned that

the receiver has accurately recovered t%e i nformation associated with
t hat frame, [A088) binpothanaspect of amsmilessicormpisetipnsgystemprasesisivgs bétereen

System copag ot B9, DAC G, BGRL Bl guBleret TROLLL
signals. Forexample, in a forward link (FL) transmission from a base station (BS) to a
mobile station (MS) in a cdma2000 wireless communications system, redundancies
such as fractional-rate symbol encoding and symbol repetition may be employed. In a
¢dma2000 system, encoded symbols are grouped into sub-segments known as power
control groups (PCG’s) and transmitted over the air, with a fixed number of PCG’s
defining a frame.

[0009] While symbol redundancy techniques such as these employed in ¢cdma2000 may

allow accurate recovery of transmitted signals in the presence of crrors, such techniques



SUMVARY [0011] An aspect of the present disclosure provides a nethod
for early term nation of sequential frame transm ssions over a
communi cations channel, the nethod conprising: continug s}&’
transmttihg*@834E: frane to a recei ver; receiving anPg?f ﬁm‘f@(ﬁ%nt
nmessage fromthe receiver during the transmtting the first frane;
and ceasing transm ssion of the first féane after receiving the
acknow edgnent nessage. [0012] Anot her aspect of the present

di scl osure provides a nmethod for early term nation of sequenti al
frame transglse &dpeisnt@\peEmiamca MRBicAMlsy @Ba HaRanBen pdve wheh bigtal
conprising: continuously receiving a first frane froma transmtter;
attenpting focrivasqeditipns a¢ gaad, whighwnayaisgrngdesirally dpgrpasg thermsstamit i r e
first framegfekermning a successful frame decode based on a result
of the attenpting; and transmtting an acknow edgenent nessage to the
transm tter [Wd8kdt wenldibe Ertiendasgaliitity worodesf§itieht thehanpesioe fdexanwier ei n

e 2eknou g BRSNS B ARSAE R R RIS R A AGPLe

provi des anrappacdihe snfhomatioanssycibied mithakdt dramef therebuevingatanfmasion

transm ssi ons over,.a comruni cati ons chapnel, th par.at us .
conpri si ng: p%W?rra&ﬂW‘Taflglg%?o?ﬁtFﬂﬁ]é%W'oﬂMq '?ﬁﬁ{]g%ﬁflfagi#stﬂipfwédefi r st
frame to a wREIY@bwerconBERicHhesTD détotrtsdafeisgsH ©ehdiqucE.€cei ve an
acknow edgnent nessage fromthe receiver during the transmtting the
first frame; and the transmtter configured to cease transm ssion of
the first frame after receiving thesﬁyr(mv&@dgnent nmessage. 10014]
Yet anot her aspect of the present disclosure provides an apparatus
for early t&dlhaniasneciod! thepraent distlosureaprevidessmwathed fagesrhoteanination of
comuni cati gns _channel he_apparatus conpri-sing. a receiye .
Sont i gur ed FEREEIH fiRns HeR RSB AVE SropRlaiphy depithiRe et comarisine
a processor comimubgly ®thsinitingh fiewitmt @ decade; tdoaivinigraa tacknoautglgpiehtor t o
4 receiving the enti rﬁqfi r.st c{qr'a , determ ng g sycce_ssful frame
decode base<sWeaTPRdhy ecgyerdyang fhedmpimitys e BrsLInG8ALES®E nodul e
confi gured {@ndnfigiBrlihAfrsBLKIONS AR hOBRSSUR gl Rstadpansm t t er
based on deternmi ning the successful frane decode, wherein the
acknow edgef@Hel ﬁ@%’fg&rgf’éi)?cé obthe prsrd displogwa g@videan awihodifesipagy tarmenation
fir st frameqp 538199151]&1 %ﬁ‘%le ARRIAG {ongﬁpéﬁtco%ntﬁlm%i%%ﬁﬁ%l,%eﬁ‘ﬁétﬁédj.r e

provi des an apparatus for early termnation of franme transm ssions
over a comuempadiimesnichawheteceiving adpgdraatefsone @ rpninsitergattamgding td or
receiving froma,itr itter cont.i nuous|. ransm. tted .frame; neans
For  ter m nagrrge iR Fes B RO R A RS MRS A
the entire finarRlecddddisl oYatreanalf firrattampead; and trienifing s aiknowkapasdnt e
provi des an apgg%?c{)tﬁs for early termnation of fra tragsm’ Ssi.ons

over a comut® _%“&‘Ff’éfﬁﬂ%rlb_,agetdt?é‘ Irpataa e SIS TUS R dPRognavIchin
cont i nuous! yhd dcRASAEddelieBt BedshdeSt ofdi@IBio RRRNSN{RIksiSEHMhO Bl ASmb e
conti nuousli transm tting based on a successful decode of the at

| east one t iH3MYetasathsudspes ghiwmrasgntaiscloser vervides oo amaraps fonerbher
aspect of ! hanl. 50 ool G AP RAHES ofr S QBRI Bloaf GRUARIE) BiOT a0e
medi um storing i nstructions for causing a conputer to perfolnd early
t er m nat i on apparétnaerenprisags airssinois conegural toenmiimibesy framsitch@mniEdme tohe
nedi um storin instaructi ons flor C USiéilc}g a cor‘ql)uter o retcei ve froma
transnitter *AEONTIRAGUST JOP P SO aUdO FogivE 2 3‘6‘?“8??%% Bpg T JREERS TR
frame prior thcoretdae dvtimgtht hen@titting hcfiet framugusd the tiaadsittt doaflgdre @ive;
determ ne a successful fr decode based, on result of the
attenpting; &8 tr??ﬂ&ﬁ%ﬁ*ﬁwof%?%f_ékﬁw @%@é%ﬁfﬁ%@%%%g@w gerpey message.
transm tter [pRAETcOMothel pBitRE NE pkddBni e RHISS hrdvidcs aNBpAeRRAB: catier ei n

t he acknow edgenent nessage is operable to term nate transm ssion of
a remai ni ng 'PBENREtigN obiequendlabBHTS HAnsUISiPns pYas & sPRpBIgichiennsharmeb i8]  Yet

apparatus comprising: a receiver configured to continuously receive a first frame from a

transmitter; a processor configured to: attempt to decode the first frame prior to



5 [0019] Yet another aspect of the present disclosure provides a
method for early termnation of sequential frame transm ssions over a
communi cati ons channel, the nethod conprising: continuousl

transmttihg Y77/ frame to at |east one receiver; réséﬁéﬂwawgﬁm

| east one acknow edgnent nessage fromthe at |east one receiver
during the transmtting the first frameg and ceasing transm ssion of
the first frame after receiving the first of the at |east one
acknow edgnent nessage. 100201 Yet anot her aspect of the present

di scl osure peNiniaBe entBEROHaher deRhing als@Edabdnalal RboRaAMRANM Bksult of
frame transm ssions over a conmmuni cati ons channel, the nethod

conpri si ng: theowempting; end a frapsaiiteraepdaloqopggured torfransmi gn aeknowipsgeropns
transmtter; i t i } Vi Ng
the entire FIFRpE L. Bl ROt Rtk ing REPRAL e e SRk
on a resul t thefackivevledgeanpt mesgageandperstdnivrietseitngsnaissiackitbafistdfenent
nessage bas etermnin e successful fra decode erein the
roknowt edgor el TEAREHE FoRd kS prsf 3RElosle pioPRs AT S8R GI=0pT Tk
first frametdimachoOfrarhdiRadinidsdas bved AoinraARaids @hannBRiehpparatus
DESCRI PTION OF DRAWNGS [0021] FIG 1 illustrates a prior art wreless
conmuni cat i SYSPRYAF SHANY 9OESFIVIEEEOM f MPRFST RS N ugr LS Frangmitied Harag
transni ssi ofdpad far feRhinYGh LBansinfiSdA] oﬁh&ﬁ%%stﬂiﬂté@}i&%%cemn HEERART Y

enbodi ment of a signal transm ssion pat or voice according to the
pr esent di sérasur e. [0024] FIG 4 illustrates an exenplary enbodi nent

of an al gor E@({]@L‘(@tng{ﬁ@y %B%&%Pﬁle;lﬁ)?egelﬁ)ﬂistcﬁgur%f&%g%ﬁ %%@%P&ﬂg .

nodul e. [ 00 I an I strate exe ary fr ransm ssi on

sequences asrpimtessiiany transwrisodeovandoamsyghenaichanbl, dnkppganwdul e.

[0026] FIG 6 iILustratesfan X8 ’ag eﬁﬁodige h OE a refeivin .

al gor 1 t him 1 SR ERE SRR oG uP AR PO e UORARS Gensrierbyng

voi ce si gnakhd doatigususl§ itafisniaing bastdlonassusde debodel 0Bthe. at least one
transmitted sub-segment by a receiver.
[0017] Yet another aspect of the present disclosure provides a computer-readable
storage medium storing instructions for causing a computer to perform early termination
of frame transmissions over a communications channel, the medium storing instructions
for causing a computer to: receive from a transmitter a continuously transmitted frame;
attempt to decode the frame prior to receiving the entire continuously transmitted frame;
determine a successful frame decode based on a result of the attempting; and transmit an
acknowledgement message to the transmitter based on determining the successful frame
decode, wherein the acknowledgement message is operable to terminate transmission of
a remaining portion of the continuously transmitted frame.
[0018] Yet another aspect of the present disclosure provides a computer-readable
storage medium storing instructions for causing a computer to perform for early
termination of frame transmissions over a communications channel, each frame being
allotted a fixed time interval for transmission, the medium storing instructions for
causing a computer to: continuously transmit a first frame; receive an acknowledgment
message from a receiver during the transmitting the first frame; ccase transmission of
the first frame after receiving the acknowledgment message; and start to transmit a

second frame after the fixed time interval has elapsed for the first frame.



[0027] FIG 7 illustrates an alternative exenplary enbodi nrent of a
signal transm ssion path for voice according to the present

di scl osure, 200?8 FIG 8 illustrates an exenpl ary enbodi nent of an

al gori t hmYRAH43%e applied by the systematic bl anki BGTHSRIP/E67205
[0029] FIGs 9 and 9A illustrate exenplary franme transn ssion
sequences as processed by a vocoder andsa systematic bl anki ng nodul e.
[0030] FIG 10 illustrates an exenplary enbodi nent of a nethod for
systemati c bl anki ng according to the present disclosure. [0031] FIG

11 il ustr afeE 9PNetOXEINB! Ap¥ct 8Mbe BB Wiselosde E'fdvmes galckida fechaye
according to the present disclosure. [0032] FIG 12 illustrates an

exenpl ary etfsBHiHeme! sAu@tilfppEIsEisSOBHOSE & commupicatinnh ehaanelothe
controlling - 0f. : ' . 1,55/ ding to
The. presen " DaPOMBtisfk: MRy kiinikfieh ARG R1 B8 oAREOLAY
enbodi ment ofcerwingad icegdne atlmopbdemeniongssagk fwohbemet oot ocortaivdrldurigg thhe

power of re e.li continuous. pilot .tr 1L SSL ons accordi ng
o The.pr eodar il Ao ul ARG e fisior AR ChRe B Sy
enbodi ment dfe fastroefchece tbastaine aplowwededgmshimdssagpeghene for controlling the
power of rever | ink (RL a pil ot transm ssions according to the
present dis l‘fo(}ﬁﬁ?[%t.anf’@érﬁi’qupé?‘i present dselosire §r°é(1d66€‘él"3ﬂ@8rf?rr BfY et hod
accor di ng t @rihRtioh 65RpkenthSEinStHISmihBRABEEr EbGndfnichtdis LhAhesS 1R

prior art frame processing scheme for processing information bits at

a transni t t 8rtlod campasingiPeiuoBHY repgiyingm first frame from at least one transmitter;
attempting to decode the first frame prior to receiving the entire first frame; determining

a successful frame decode based on a result of the attempting; and transmitting an
acknowledgement message based on determining the successful frame decode, wherein
the acknowledgement message is operable to cease transmission of the first frame by

each of the at least one transmitter,

BRIEF DESCRIPTION OF DRAWINGS
[0021] FIG 1 illustrates a prior art wireless communications system,
[0022] FIG 2 illustrates a prior art signal transmission path for voice.
[0023] FIG 3 illustrates an exemplary embodiment of a signal transmission path for
voice according to the present disclosure,
[0024] FIG 4 illustrates an exemplary embodiment of an algorithm that may be applied
by the systematic blanking module.
[0025] FIGs 5 and 5A illustrate exemplary frame transmission sequences as processed
by a vocoder and a systematic blanking module.
[0026] FIG 6 illustrates an exemplary embodiment of a receiving algorithm for
processing systematic-blanked signals generated by a voice signal transmission path
such as shown in FIG 3.
[0027] FIG 7 illustrates an alternative exemplary cmbodiment of a signal transmission
path for voice according to the present disclosure.
[0028] FIG 8§ illustrates an exemplary embodiment of an algorithm that may be applied
by the systematic blanking module.



[00371 FIG 17 illustrates timng diagrans associated with a prior art
forward |ink signali ng schene for cdnma2000 [0038] FIG 18 illustrat es
a prior ‘{,ﬂg@w?’a for recovering estimated information bits b' fro
recei ved sV [0039] FIG19 illustrates an exeanPQWSeWBﬁf”r?ent
of a schenme for early termination of forward |ink transm ssions for
systens operating according to the cdmaB8000 standard. [0040] FI G 20
illustrates an exenplary enbodi nent of a per-sub-segnent decodi ng
scheme according to the present disclosure. [0041] FIG 21 illustrates
an i npl enen{EROPRIGH9 shdrA Wiistedtd exfeiphay tratnk RnssMSERM schdinBes/ R hrddadt
Configuration 4 (RC4) according to the cdm2000 standard, as well as
an exenpl arPyéﬂﬁﬁﬂiﬁhﬁﬁ‘td%ﬁte@d?‘bﬁ?imﬁgmpﬁl@synbol path accor di ng to

t he present | Ary
enbodi nment 0@3??}3 %gﬁ%uﬁtéa%%%&%%reg&lﬂl%@nt%%dﬁ%ggf ﬁ’lﬁ%d%% ﬁe@ggge on

t he rever seblankikg kenordieg foythe pesdnhdis¢lowwrarodul at or . [0043] FI G 23
illustrates i ear term nation
of roverse T FRERL AR %&évs%%bﬁﬂe%eﬁ P v et Rt
cdma2000 st andlaptsert dBddurEl G 24 il ust rates an inpl errent ation of a

prior art r synbol as.an exe

enbodi nent g@?f@@ ﬁ%ﬁ fire ‘%\,‘\P%H]&%PB?W UQeén%ﬁ@%f-‘réeéﬁ?l
di scl osur e. s{H30d dr dohfroitiag thlelpu%f@mﬁv@@hﬂxmmﬁs\fn@m%é&&m m‘ th@
signaling schene used to signal the ACK nmessage on the reverse i nk

for early tBFESHEFBH®f a forward fundanental channel (F-FCH) and/ or
up to two fejoas fir I tal F&th—(

FIG 26 ill ug{ r a{ esé gﬁ ig% ‘%rei;I eﬁ%gﬁ%ﬁoo{i &f%q?‘%dgggﬁé‘g?l[cf%é

t he present sdicgelfaseniolling the power of reverse link (RL) continuous pilot transmissions

according to the present disclosure.

[0034] FIG 14 illustrates an exemplary embodiment of a reduced rate power control
scheme for controlling the power of reverse link (RL) gate pilot transmissions according
to the present disclosure.

[0035] FIG 15 illustrates a power control method according to the present disclosure.
[0036] FIG 16 illustrates a prior art frame processing scheme for processing
information bits at a transmitter in a communications system.

[0037] FIG 17 illustrates timing diagrams associated with a prior art forward link
signaling scheme for cdma2000.

[0038] FIG 18 illustrates a prior art method for recovering estimated information bits b’
from received symbols y.

[0039] FIG 19 illustrates an exemplary embodiment of a scheme for early termination
of forward link transmissions for systems operating according to the cdma2000
standard.

[0040] FIG 20 illustrates an exemplary embodiment of a per-sub-segment decoding
scheme according to the present disclosure.

[0041] F1G 21 illustrates an implementation of a prior art forward link symbol path for
Radio Configuration 4 (RC4) according to the cdma2000 standard, as well as an
exemplary embodiment of a forward link symbol path according to the present

disclosure.



DETAI LED DESCRI PTI ON [ 0047] The detail ed description set forth bel ow
in connection with the appended drawings is intended as a description
of exenpl ary _enbodi nents of the present invention and is not intended
to represett 2H&%H y exenpl ary enbodi ments in which t RET/HSE8YpET20

i nvention can be practiced. The term "exenpl ary” used throughout this
description neans "serving as an exanpl e, instance, or illustration,”
and shoul d not necessarily be construed as preferred or advantageous
over other exenplary enbodi nents. The detail ed description includes
speci fic dejmubpricr2 ﬂiﬂ@crd%!;raﬂ(%%@mn]gﬁlg%ﬁ) YbfhhdAgofa & BRiRY Sheme used to
under st andi ng of t he exenpl ar iments of the invention. It wll
be appar ent Siggp ﬂh?o%@Kslkqugé@ﬂ ﬂw revfesedink fomesrlytieraninationpiogpistor.

enbodi ment s ff

dotail 5| i sL PR YR A TR BRI o SHEHE el 4R e BREGOA ©
shown in bl oﬁﬂcvdscalégﬂatmmmtsmonmfoos;ckmlnstapeamg dccotatmg o thepe dnia@ 00bstaidand.

peci 11 oot 1 DIPANGRT R BkTRN S R RAR Gl st lnad Pets PRt leih 5

el enent is teflas sieeketlaas clbddiBeni@danettse dink 8ymbdl pathedfdr@iélg todthe present
anot her eIeHeq it can be directly connected or coupled to the other
el ement or ?8$V%n|ng el ements may be present. In 8 contrast, when

an el ement [(ﬁmslemf Iﬁﬂlu&t@dt@‘ssant%%rﬁﬂalycgnﬁﬁgﬁﬁéﬁt GeNHELRE séheme%ed to
"directly coupled t anot her elenent, there are no intervening

el ements pr éigasithe ffx@ﬁmssag@ﬁﬁﬂm fé‘aﬁtl‘ﬁ'dﬁ%( fayearlyiermizaion o2 Hreprgl e
carrier fre r FI G
A a1 AHEREU Tl ok CEBIAd: b of RIAEIG Spu R0 Chlihel -
nuneral s 1038HI end BBCHXBf er to cel | s, reference nunerals 160A to 160G

refer to ba and refer nce 106 0 106G refer to
hocess & er mBAPLFIE s S o T B RO AR RO AL PRS0 8% war
link (FL) (plsentkRemsuras a downlink) for transm ssions fromthe
access network (AN) 160 to the access termnal (AT) 106 and a reverse
link (RL) (also known as an uplink) for transm ssions fromthe AT 106
to the AN 160. The AT 106 is also known as a renpte station, a nobile
station or a subscriber station. The access termnal (AT) 106 may be
nobil e or stationary. Each link may incorporate a different nunber of
carrier frequencies. Further al 106 may be any
data device that connunicategq?ﬁToEﬂ%ﬁa mﬁre$essbghannel or through a
wi red chann@l047F Bhe elxaﬁ@:l eieusupngn fsebéwﬂlop)bibe/ or conaxii@l wdtbliesappnded
access term,nal. 106 rther n f a ny nber .of.types_.o

v cos | ncPURHG Bulrnged 2% nf st wEobaratb i e f Shs.mussral

or i nternal ifvesti&m an@lis ¥t igkeRg t@fepVMséerHertﬁlbDEm%ﬂar{r RABETimMXE &1 Which the
comuni cations systens are designed to allow nmultiple users to access

a common coBIFSI CAYSIGRE FREdPEnRTaNisRer S0 I ¢ ieptrarlayc edsd t BENERQGH edis
are known i pedchgridr fneaﬁ%u%@rvﬁ% b4 o® eséarf[%' S| Btafd of PhEHAGHES Snd TRMRY not

frequency division nultiple-access spate di vi sion

mul ti pl e- acoessssatipolbgr icondtivedh o \/Drsflermd mm tadpardaggoee syer colle dikemslaon
mul ti pl e-ac gﬁgﬂ% I t ni ques.
The nU|tIp|§%§§%%%S co%%e @n%%@%&g gﬁle o%é?ﬁgggﬁé ﬁ%ﬁnﬁogggéﬁi%
all ows nult pniveimgethoamghsmdemtamdm@nﬁmn e&emptum awtodonsitd ofhtke inMegtion. It

channel allo ions can take an tiqus forns, dependi ng t he

speci i c rruP”t%? g R o e BREE)T yor A SR R R i
the total foReueMGHaySREHhEHEOH Withélit\hele ShebifcQeRilUNBGHe RtahdBB] 4@l known
sub- bands and each user is given |ts own sub-band to access the

comuni cat i SRETERad devices aasherr (i blpgk dipgypmdpun gnerderdg @amoid 9bpeuriag the

gi ven the eﬁ&%ﬂ F (R QUEREY SRR EIR A EdeR@d REEIn0di cal |y recurring
time slots. thNA sy st@hs each us Fs glve# the entire frequency

spectrumfo {00éB] IndhtStSh@lﬁqatten st Hldil@tl&lmguilt siilbbe imdorstaodribativden em element
is referred to as being “connected to” or “‘coupled to” another element, it can be directly

connected or coupled to the other element or intervening elements may be present. In



9 other digital conmunications systens. For exanple, the techniques
of the present di scl osure may al so be applied to systens based on the
W CDVA ( ) W rel ess communi cati ons standard, and/or any other
comuni cat‘?"aﬂ@’p&%i’ﬁjards. Such al ternative exenpl ary eRSSHISAENPSTHY e
contenplated to be within the scope of the present disclosure. [0052]
FIG2 illustrates a prior art signal trgnsm ssion path 200 for voice.
In FIG 2, a voice signal 200a is input to a vocoder 210, which codes
t he speech signal for transm ssion. A voice franme 210a output by the
vocoder 210 cgmst H@n AR Pen®fis ?efé}l-e‘drt@'a!stliéln%f“dir%«tstﬁscorﬂ%%&[‘%” %eétwe
speech content of the voice signal 200a at any tirme. In

plurality ofowpddds” puvchayglement, Mereage o {RgRYsnitgl émends Hez(ﬂHR) quar t er
rate (R, (

a physi cal ayefbg&%@el{scg%lﬁlﬁ %D%%]mf mg%@%\%ﬁlgceh&%%er%g%%nwhe% tlpqe Carkié
franme data ﬁequemmms Refstion tafb@ridimg wicclés eefilys caamuhiaytns pymrﬁ)dnb,s

Such prof oc o1 gy PRE M2 126 el e, it o or g e

i nterl eavi ngh bas eleisnsBrdeBrénde nlieragialtoaA tdh06Q et Qfest E@mﬁmﬁmad)
| ayer processing mdul e 220 is provided to the TX block 23

fo
transm ssi oft conHRunSRiignSEhanel dnaidps péerparhiinkldio (Hsodeaenay a(dFEPT)“lhﬂk) for
operati ons  suedhidord REANME kAP ndthBrS1ADA 601G 1 £BESS 't&fn dal PALE N AN

amplifying the signal for transm ssion over an antenna not S

[0053] In gemrsallmkt(ﬂb) fadsoeknofvnt dseanviiliok) fqréiﬁesrmmwss@dm(theedﬂi;%tthehe
vocoder 210 L.gnal L an nd., on
the | evel speec F‘f?@? ‘ﬂb ei(trl ?edgfn Sétat\lloéll éémté’?l% {{(?'%Z/ S%tﬁgper
exanple, a fsiutkdm r ahe aédEE@) temmmab(aﬁ)el(mcmegd bt ariolfile axrBsmtiduary N Eaohiligk rhaye

voi ce signal_200a co i ns a |ve spee while an eighth rate

may be sel el1QPOFRY 2 g}fg %Efﬁ%&feﬂﬂfgm{‘;& rt'%‘?“ﬁ'%%ﬁ 2B GeEss {eFmahal
contains si llefeRy bBMfY ﬂﬂaﬂélﬁbe ﬁ@fé&ﬂﬁutﬁéaﬂ%lthﬁﬁg}?a wilebReHah@dIRr BYugh a
contain paraneters characterizing the "background noise" associ at ed

with the si Maise hanpg, fios @éﬁmE]R g fet epficanteaplyrbics.c Antacsess tmminabl A6s
than an FR {{.378nhep 'oJ: lfégﬁf %gé’s cﬁ%%%eﬂﬁ 1 &ngfaﬁterﬂ)t HHELAS BC card,

nor nal conver Sati on, er e causli overa ansm sSiI on
bandwi dt h devepastflesh, @xtenslmrmttcm@ rERicfy, amedcles dyevislignplfdneant .

[0054] It r.r ce tran SSi

bandwi dt h \;\E@m | Bpafige éé’g’%@lé‘?"a% ! USRS b %ﬁéfﬁf&ffoilow AQRBLREGp access
[ 0055] FIG 3 cbinhmatdbamemmno@qaemhrar Wtﬁﬂiﬁﬁ@dlﬂiﬂﬁpleetﬁceas scligdes are known
transm ssion ath 308 for voice accardin &I&%D%esent i scl osure
In FIG 3, a'V eci‘lét S1GriSImRHYSI08 PHRE-2P S syERCy B siof i iple-
gener at es aa&&hﬁ@ﬁmayrespaaeo@wfs% ﬁqﬁm?feraceesls %ian%ﬁoﬂeiv%%nf hﬁﬁ@l&aﬂa@@ss
may take on one of a plurality of es including a full rate (FR),

hal f rate (FP) 1\’1@1@3@%&191%?0@89( GRMAY agA Ofher simslar pmjti-acea techgiques. chite
ht h | f
ei ghth rat en‘ﬁﬁ?lgicceésrboﬁ&lp?ﬁ%aﬁﬁex aﬁ(ﬁ?%ﬁg{ ﬁ@ﬂ%?e}%@@wﬁ%ﬁ 'ag&% I'ngl@ip% us@

eighth-rate frane as itical rate
t he vocoder a@Les ﬁ)@rconmecoemrgmttaﬂnaa bnkf r"élmed'lammhtamcmtlmgs qeartzaq&meiasws

correspondl t he d t.ect ed hack und (o] i
the silence (?mis e%figlg[ ﬁgéfp%‘fﬁgc %@Pé&"efs ﬁ%“%oﬁ’ yg? ovi a8d’ Plgl%aM[&
systematic bjrmmh@, ﬂ@tﬁtﬁﬂiﬁl&:@e&i&&pe@tﬁm{th dividdduinto aprﬁih\djedeﬁsrﬂaimf aneismadand
voi ce frame 315a to the Si cak7 eSSI ng., mpdul e 220. As
{orher dosGRITBH REMEr b aNDo b ByStanit comBIRIRIcS [RbdaianaTst: i

confi gured U@m%:y%ﬁ@ dable ubdrag gRleh ThOBntlt tﬁreq&&meSpéchemV&mQGﬁen@&iww
310a by sel ective | anki ng" the vocoder output, i.e., replacing

certain fraffSyrse tme %&od@rCQMWSt@IQaewltwehm pivemtthe ENRE frequmeey
having a da%ﬁecﬁ%%tl ﬁ?&tﬁ@fﬁﬂc BMStﬂE I8 i€ E@Mséﬁﬁmﬁ%@% ugd BF aa&dc

exenpl ary e di nment, frames may have 'Zero ontent, 1.
a traffic bitd5at Whole Cel“timi txenypdary smbodithefis p§ the present disclosure may be
described hereinbelow for operation according to the cdma2000 standard, one of

ordinary skill in the art will appreciate that the techniques may readily be applied to



[0057] FIG 4 illustrates an exenplary enbodi nent 400 of an al gorithm
that may be applied by the systematic bl anki ng nodul e 315. [0058] At
step 410, _the systematic bl anki ng nodul e 315 receives a frane 3
fromthe VR 8Y ¥ 2880, [ 0059] At step 420, the frane 31B§’P§m@W%?Uﬂted
to determne whether it is FRRL HR QR or ER-C Such rates are deened
critical for transm ssion, and may al so9be referred to as critical
frame types. If the frane 310a contains one of these critical rates,
then the frame 310a is directly provided to the physical |ayer

processi ng poekigital SnmAhichichB SPEtSd, Far extdmplQlhe ttdRiueSbBNE Hresi@ened
to contain a non-critical rate, and the al gorithm proceeds to step

430. [0060] dinglosire Way elsehpraplipd ipesyighabsss opthepi-C A@3gﬁﬁmll§hb€ as
critical” }nd@icdto byéhﬁd’é}d Ufrd/B %%1{% cnYinic RS | Ft%nd} s, rﬁ@t?&ite‘h?auve

restrict the scope o e present |sc osure to on

enbodi ment sexeimptasy embadiehts areeconigpebitcilte b edthgrthe s@paef tbc ptescnal I n

alternati ve, S&ﬁ?{r?é ary enbodi nents, other sets of frane types nay be

designated C "C4l for transmi ssion by a systematic bl anki ng nodul e.
Such al t er npBYIEFIS Bipkiadtys it ditRipnkitraasmiscionpaipb@afedoico. berld@ 2,ai n

the scope of the ent . di scl osur 0 At ste ,

al gorithm eVl‘?iF‘h%glg’és Varts yput ‘Fh?rﬂﬁ’é?‘fe&agq H‘gi %‘tﬁofi%ﬁ%‘ Fﬁeﬁéﬁl@@l

transm tt eduhQni@idar W ﬂﬁcé"@ﬁﬁ@@ﬁaﬁlﬁm@%& theRbeddeAI®) hsy @b paterd for
transmssion. In an 11 exe g(? ment, a guaranteed

transm ssi onlurﬁélpy @frréqeadiép@dmgrpnzt gpepcltcenteat ¢f the mwwl 20085 YSETON.
In an exeffph?if |s rggﬁtcfré?tes ﬁ@ﬂ&ﬁ%ﬁ??&%&%@ﬁf@%%ﬁ? uaRSSh@ned

to each frame t1 nuous iterate ssive
frame. In tf@R)exmhgglahyate(ﬁib)dmhewmcslﬁam,’llfﬂdnepmndeémaphyesnm kawrber

FrameNunber i s added0 t&%ﬁﬁ@ %ngr ane. Erset £ d

resul t (FraRERGTOEN fu PRy ‘3% hg Spicr 8a7F §*'4 %E?ﬂ?%ls‘é}%?%ff’f 6‘?-?
(nod) with aath@ph}bioahlkyeﬁg)r(bm&cﬂd ofahe parcarEd Rl ofNrdihdry bR id @8 ulttwidf t he
nmodul o operation |a@ %he al gorithm proceeds to step. 440. O herw se,
the al gori t ARAT§HIASE Bebmich gradeqals mabincliém 6.2 cesndings ropeingarypceking! i n

the art Wl | @RRVIGE AlRT hﬁaﬁlaﬁ@m@uﬂge%@&nﬁ& th@@hyﬁ@al w@pér&&smg

eval uati on shown at step 430 rra r eadi ecl

Fr e are f0dHe 2g0ismmidetorsr X bk AP0 Y Grnrgstitn. aAredDnBioF 0 mey
tech t

namber o - chg Tateayib Sy e (R PRAIER SRS O AR R hBefillid FBkty 2T
operation dépqmesdand[amﬂﬁﬂyin@\theﬂ@pl 45 0znstission pstremanhicanb{anitiony).

ol 51 R 058Uk e B AR T IS RN S AL
nul | rate fesiwde thasoielsigahifi00a dadng tin@treayadepbhdagasthé RiveisofRpech eail) ,
The nul T T aBSorbindie YaIE Sengbrn it reatplics b b dHimmey Fonecaive | he
next voice ?rﬁﬁ@?d@fﬂn%awﬁl&@ﬂﬁb LbRe ¥i850966a Shfkins active speech, while an eighth rate
(ER) may be selected for frames during which the voice signal 200a contains silence.
During such periods of silence, an ER frame may contain parameters characterizing the
“background noise™ associated with the silence. While an ER frame contains
significantly fewer bits than an FR frame, silence periods may occur quite often during a
normal conversation, thereby causing the overall transmission bandwidth devoted to
transmitting ER frames to be significant.
[0054] 1t would be desirable to further reducc the transmission bandwidth required to
convey the voice signal 200a to a receiver.
[0055] FIG 3 illustrates an exemplary embodiment of a signal transmission path 300 for

voice according to the present disclosure, In FIG 3, a voice signal 200a is input to a



[ 0064] Based on the above description, one of ordinary skill in the
art will appreciate that the non-blanking interval N controls how

often non-critical franmes are transmtted, with N= 1 corresg)ondln to
transm ssi'O 213188 non-critical frames, and greater vECHAS29p/04G7

corresponding to | ess frequent transnissions of non-critical franes.
In an exenpl ary enbodi nent, N nmay take pn values of 1,4 by default,
8, or other reserved val ues specified, e.g., by external signaling

(not shown). [0065] FIGs 5 and 5A illustrate exenplary frame

transm ssi oRo&RBEING GficR Lo @ vAdSRime 3%H&Ct¥dn¥1%{s¥10n a?h@&&é@@asﬁéi by
a vocoder 310 and a systematic bl anking nodule 315. [0066] In FIG 5,

t he sequenc@l@fmay aheen guefa Hlyrelitigé stesiiguding aﬁél Ifdtea(ﬁﬁk hplase EIR); ER'
and el ght - gk il gc;@ghigﬁe@glg@ggaﬁggﬁa fgn%c.]’:ztﬁel&th ra%yféh RS chESpaly

frames may ari se nver sat1 on
si | ence frommbodmsntithedksignationvfarsathtbmate fiide [aﬁ)@&?ﬂtlchi’f eFdh@ s, frante

frame transm ssion .S nce 31 I es 0o the result of
appl ying a §&¥ }gm‘}gggﬂgn‘@%% gfog’g? alorsﬁ‘r?lgﬁtgﬁatﬁ raj5H Qb parameters
transmissio aoﬁ@gumegetoselg 24 chanBemethd déte i bak @bldideth Be\abnd interdall S
used. In FI he sequence of franes 315a* incl udes ei qhth rate

q

frames ER a Q:pSﬁLF ¢ YoifGiTa e e inprovided ipantyiiematic blapkipg mpdyle 41 4 vhichiny
as receivedgfh ?fBVY ¢Q ﬁfceéé@vmbe fame 855235 ttERLl§iddRaye ﬁ@ﬁ@ﬁ“g‘&d&kand

3 are transmt R frames i n accordance wth a non-b

i nt erval N 220, AFﬁmh@mrﬁoed\hmem’@eiw, the sy diematischlankingreodrbcldes as a
critical t r an.ER

FrameNuni s g@%f%u;e% tﬁ Dﬁé‘ﬂé?eetﬁglﬁ%hfﬂé%&l b%g‘ﬁog!é'zsttélggo‘:%%er Ouhput 356%@"{ ein

FI G 5A, t hesélecvely “bhnkmg’pthadnaglet mt@ﬁnaaméjuanMg terainefelnies of tmdcd\i)er—

Ceceiving. aPHBR 1R O0- gr By BE RS BRI s A A By s ciebihvac

transmi ssi ofrafeghadn §&@ aeyrahmamﬂauaNMﬁh@mmaw 2RKira¥Hic wc{eﬂteI Such
as 315 shown in FIG 3. [0069] In FIG 6, at step 610, a transmtted

signal is r&ediohifelt b bikrrer proseddvel usi ng, e.g., oper ations
conpl ement afysyPridig i ﬂ%rﬁ%Q@ﬁr@éx'e%?dE? ghta@o 6@&1&/@%&%&%& Fhay BHCH

RX operations may | nclude |cat| on equency
downconver sﬁmﬂledfbiyﬁh%&yﬁtnglati(ebi@nkl{lg)mfw]leAtS step 620, physical |ayer

receive (RX

conpl orent af Y ePEAERE! Bt LR AREm SR GE B oo S8 Hebfiion fpmesns
Such physi cabcddmyibllo receive proce55| ng may include, e.g., decoding,
dei nt erl eavi ol etc. [0071] At .ste 630,

al gorithm 6@‘8%31/%/ é%ocga?e% nﬂtoﬁés %’ﬁ‘“i[‘“@& % ?B’ll%‘ﬁ qthex s Fg HR: R
frame. |f yQSERImesla:Ihg&es 4rB Ak drRdUT IS al tOr t8dnSRis6idR, 4n@ MG WIS be 8B BGs
the next frane, as there js no traffic data to be processed for the

NR frame. | Crifes! Trame teeyolf e bida sertainpong efghesa gritical rates, then the
frame 310a is directly provided to the physical layer processing module 220 for

transmission. If not, the frame is deemed to contain a non-critical rate, and the
algorithm proceeds to step 430.

[0060] Note the exemplary designation of FR, HR, QR, and ER-C as “critical” is for
illustrative purposes only, and is not meant to restrict the scope of the present disclosure
to only those embodiments wherein such frame types are designated as critical. In
alternative exemplary embodiments, other sets of frame types may be designated critical
for transmission by a systematic blanking module. Such alternative exemplary
embodiments are contemplated to be within the scope of the present disclosure.

[0061] At step 430, the algorithm evaluates a frame number of the current frame to be

transmitted to determine whether the current frame is guaranteed for transmission. In an



[0072] One of ordinary skill in the art will appreciate that various
techni ques may be enployed to eval uate whether the current received
frame is an_NR frane. In an exenplary enbodi nent, an ener

eval uat i on"AFY 4 Hn may be enpl oyed to detect the enefﬁy%wo?’%no
traffic portion of the received frane. For exanple, the energy
corresponding to the traffic portion oflla received frame may be
nmeasured, and conpared to an appropriate scal ed energy threshold. If
t he neasured energy is less than the threshold, then a NR frane may
be decl ar edexewiple® embBdin€ ¥ @iRhREM RNBARLIDE Rlay iMtPude hdhofiBRAteI(S g,
expected to be transmtted by the transmtter in the traffic pOI‘FIOI’]
of the NR f PeiR) Sgesnigyay: i 2 oxgnpdery smbadigsn. e higmemunber ey R4 nymber
knowl edge Ofsddied RYGLRIRE hablsABl MGy, A0hick 50 A0 RORSOL ABIE N the
interval N used by the transmtter to tTurther assist In & 'detection
of NR fr anesxenfid@y 3inbdditnent shewpy tbe ediangfreiws oumprifommafunpes & ddbied tifhe

detection al i th I ive ar .illustrative purnos on and is
not neant tBIQ?%nlrtnhP H? ﬁ{éfgest ?5a&e%o¢se{° ﬁté(! %F é%%ﬁ%‘*"a‘insc}’%fg rJrgl‘S’:i?1 eé%@ﬂ) 1

p?r t ihcul ar b@liﬁ&t@@tﬂodﬂg@bg@ﬁdﬁ (m-ml‘s;l) wﬁtﬁ@éﬂh-b@dnk?@&:ﬁeﬁé@anﬁn@&lmnmw
of the receive n-NR frame .ma) used to update an outer |oop
power cont r BISUE @L}gﬁ odplgSPFRHeR %/?to’ ﬁ"ﬁé?gi"é‘f%‘? B‘@F?eﬁf* i 5P ¥We shegpipe, the
enbodi nent , s@oRAKAITBEREAs RfstdplBor ecei ved non-NR frame may include,
e.g., the result of whether a frame quality indicator (FQ), such as
a CRC for tHW62kPa oleardmpryikill indke phwleappecciptrthpttigehaiquekotheikanghe
ordi nary skilJ.i . ar L | : t, Af - i t may
be used to, Lﬁeel.cbﬂc,rév%:lg%ﬁcﬁlt%()% ag% r%@ﬁqﬁl t egds@g%élp Biﬁk(glqln né%gﬁg}r?ﬁedr}llc%ﬂeati o]
(SI R) set pokmtto boguargdeidfetrdnsamsion. Bidhcltermiivbiechrseds tay gtilitee.a.,

power controelmf eeeldb@@ektrgecigani snhbet weeqithe tra{]%m'tt r and retcei ver
for the traRSAPFERENR e Ty Aivient frane TEber aF sHraLEIms §Iieh Qe RPF &L t s
deri ved froshbRhk tieesoduldefdiBedgdiged.i t hm may be correctly updat ed
usi ng, ranes havi ng nificant transmtted ener%ﬁ for

. g. ly f i
the tr afe f ?c["&g?} Rptien fiﬁbmswmﬁts%ga%wm?%e Yo mevidesmulipalg (WR) frame

decoded to ﬁ)ﬂﬁ@%ﬁﬁi&iﬂa &pr&Bdng B08LIE I B BRAHiRMBNO 0ok Eleipiey L0 Step
610 to receive the nex rane. [0076] FIG 7 illustrates an

al t er nat i vecakedipraty § nelhisériirsrenhasortragiicdagnete afldms fhitsgicosecpad handolous
or voice a9&85&%%1&8&1%2%321&%%@?&%%?ﬁ&%ﬁtﬁh&nm&@n g{ tﬁe Zmll B/ Bh

signal 200a is input to generates a vol ce ’rt%ene
710a for tr algsnihssictimns tFhep ¢od oaetaiantke #d0aoRaramalbé0oforotie vatoder
plurality oél ates including a full rate (FR), half rate (HR),

guarter rat ({'Q?), eighth rate (ER), and a vocoder null rate (VNR. A

VAR frane, g054] Baewonads doted@cti@ion, MROOARindry SWTR iDthe @AREY apResster
frame, is generated %k't he vocaoder 710 when there is no new )

i nf or mat i on'AbNEECLELPkIy mitfual R ERrirals homrolign neRwHpra dpments dienaritted,
the VNR frapgnmey otiEiondie ttrilstiioh bR BB nGR B RHa M He Sh AbRer \{aﬁgzZiS

$
The voice frame 710a i's provided to a systematic bl anking nodule 715,
whi ch i n t ubNropiesppndag talepy orapsridunyistensiaf ape-critied fremes. Ho apkyandaty

| ayer pr Ocegxﬁiéﬁtgm%%' aﬁglg%ofﬁéﬁﬂse‘é OF e bRl BES oIRE RODEN Olthest NE

systematic Ing no
specified, e.g., by external signaling (not shown).

[0065] FIGs 5 and 5A illustrate exemplary frame transmission sequences 310a* and
315a*, respectively, as processed by a vocoder 310 and a systematic blanking module
315.

[0066] In FIG 5, the sequence of frames 310a* includes cighth-rate frames labeled
“ER” and eighth-rate critical frames labeled “ER-C.” Such a sequence of frames may
arise during a voice conversation, e.g., a period of silence from one side of a

conversation.



14 configured to mnimze the transm ssion bitrate of the vocoder
out put 710a by selectively replacing certain frames of the vocoder
output 710a with_null rate (NR) or null-rate indicator (NRID) franes
havi ng | i tY?&"3"5HE data content. [0078] FIG 8 il ust r BFEUSHIR9/046720
exenpl ary enbodi nrent 800 of an algorithmthat rmay be applied by the
systemati c bl anki ng nodul e 715. [0079] & step 810, the systematic
bl anki ng nodul e 715 receives a frane 710a fromthe vocoder 710.
[0080] At step 820, the frame 710a is evaluated to determ ne whether

it is FR F[i867QR FIors e PMBtriRbRRI0A 6 RERMREa € Edrdsfids fPthe result of
transmission. If the frame 710a contains one of these critical r at es,

then the frapyingpselpdivp b&wméala)ﬁtmh@cb ﬁyét?(btaﬁhq tEanemMispion semshaeg 10a%,
modul e 220 {aE ok ARSI inftvar NeP |, #1815, M%esetyeggée?ij f?an?:@emd

to contain a noncritical rate, and t e & ‘gori thm’procee
830. [0081] 3hia*seapde88@hthtats fadmrﬁ&Mmﬂahmdrtae&sNﬁe Framedént 0fiy ame

nunber of t ion to erm n t her Nn= zer s
transni ssi oﬂg% 1 ?@nﬁga%%%rg?ew %Iév%cﬁ? Y& eﬁ*?%%%%{‘e- (s)t’r{wﬁm%lﬁel
current fraami mmﬁsﬁﬁmmw $ ad@iﬁﬁldeﬁvvzﬂlfmlcﬁlﬂirﬂcﬁﬁg ihfeaENGE £ set

FrameOf fset, and th uIt Nu + FranmeQffset) is applied to
a nodul o opBFES %e eﬁﬁ’ﬁ g;]o R??ﬁd‘*?ﬁ’f‘%‘fa\lléllgh%afﬁfﬁr%@@r]mﬂc | f

the result Q,ftramﬁm@@dyérpmm%@t FRfMndNunDs 4 HBud GOk Elhﬂilaﬂg} Ffo%@b‘ééd
step 835. O herwi se, the algorithmproceeds to ste 0082] At

step 835, ashpyn NcamElﬁ?oﬁ/béh%ﬁramwmpmysppn@ﬁ@tww maﬁmqqf@at m@lich
a frane MY NG & popd4to a predetermned frame or indicator
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referred tolM$SHFIG aitlstaeyan cxemglanudrhbddiradift o€ a cmelamgl‘dlgohtiﬁm 66 foe

data may contain..a bit. pattern that. the receivin r .does not
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indicating null traffic data At step 850, the systematic

bl anki ng noBel evcrtisnpnayingide.z guRE amplifica(inRfrefieeane downdohecrpbysi cal
| ayer pr oceﬁﬁéﬁ}% dul e 220 for transmi ssion. In an exenplary
enbodi nment n rate frame contains no traffic bits, and thus
consunes m HIOFA) At SItEp &ngmsiqaglabanebmdt(RX) pfdceqsingriap\sﬁjrmsd wingk.gt,he
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next voice P¥%
Such physical layer receive processing may include, e.g., decoding, deinterleaving,

symbol combining, etc.

[0071] At step 630, the algorithm 600 evaluates whether the current received frame is
an NR frame. [f yes, the algorithm returns to step 610 to begin receiving the next frame,
as there 15 no traffic data to be processed for the NR frame. Ifno, the algorithm
proceeds to step 640.

[0072] One of ordinary skill in the art will appreciate that various techniques may be
employed to evaluate whether the current received frame is an NR frame. In an
exemplary embodiment, an energy evaluation algorithm may be employed to detect the
energy in the traffic portion of the received frame. For example, the energy
corresponding to the traffic portion of a received frame may be measured, and compared
to an appropriate scaled energy threshold. If the measured energy is less than the

threshold, then a NR frame may be declared, since, in an exemplary embodiment, no



[0084] FIGs 9 and 9A illustrate exenplary frame transni ssion
sequences 710a* and 715a*, respectively, as processed by a vocoder
710 and a iystenatlc blanklng nodul e 715. [0085] In FIG 9, the

sequence OYO#0YI#L8710a* i ncludes eighth-rate franmes | BEEUSWONERF20 g

vocoder null rate franmes | abeled "VNR' generated by the vocoder 710.
[0086] In FIG 9A, the franme transm ssi a3 sequence 715a* corresponds
to the result of applying a selective blanking algorithm such as 800
to the transm ssion sequence 710a*, wherein a non-bl anking interval N

=4 1is Usedsxgﬁdhs':dx%&éﬁ totb@Qraﬁﬂﬁﬁ@@ﬁﬁth@ftraﬁinﬁ&'@ﬁn?Heﬁ?afﬁ& ﬁ&h&d@ﬁhe NR
eighth-rate franes ER and null|-rate frames NR _FrameNum O is
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art in light of thf e edi ng desg}a’l ption. [0087] FIG 10 illustrates
an exenpl ar $YHBHH ‘?5?0“8“ 51000 for systematic bl anking
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1040, if noSshRAitPLreesved; famss pubich pag ke used to gpidp 2 pewerarntreldpgdbpek
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traffic portion.

[0075] At step 650, the voice frame may be decoded to a voice output 650a, and the
algorithm 600 returns to step 610 to receive the next frame.

[0076] FIG 7 illustrates an alternative exemplary embodiment of a signal transmission
path 700 for voice according to the present disclosure. In FIG 7, a voice signal 200a is
input to a vocoder 710, which generates a voice frame 710a for transmission. The voice
frame 710a may take on one of a plurality of rates including a full rate (FR), half rate
(HR), quarter rate (QR), eighth rate (ER), and a vocoder null rate (VNR). A VNR
frame, also known as a zero-rate vocoder frame or empty vocoder frame, is generated
by the vocoder 710 when there is no new information to be sent by the vocoder. In an
exemplary embodiment, the VNR frame may simply be a blank frame containing no
data.

[0077] The voice frame 710a is provided to a systematic blanking module 715, which in
turn provides a processed voice frame 715a to the physical layer processing module

220. As further described hercinbelow, the systematic blanking module 715 is



[0092] FIG 11 illustrates an exenplary enbodi nent of a pilot gating
scheme for identifying null rate frane transm ssions according to the
present disclosure. Note the pilot gating scheme is given for

i1 lustratiWe2Pdiiddes only, and is not meant to |imt PREUSGYE6H0

t he present disclosure to systens wherein a null rate frane

transm ssion i s necessarily acconpani edidy a gated pil ot

transm ssion. [0093] In FIG 11, a traffic portion 1110 of a TX
transmssion is shown along with a pilot portion 1120. The pil ot
portion 112 Y/ ssion
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[00100]In FIG 13, the PCG s containing forward link (RL) power
control (PC) corrmands sent by a base station arc shown as hatched
PCGs in 13 A _downward-right arrow originates from each hatched

PCG and B%‘?ﬁ?“gll?z&”t he reverse link PCG transmtted byPERYSHEHP46E20
station that applies the corresponding received RL PC 18 conmands.

For exanple, the RL PC command sent by 1she base station in FL PCG #3
is applied by the nobile station in transmtting RL PCG #4, etc.
[00101]In FIG 13, the base station only sends RL PC commands in FL

PCG s cor r esigafibandvadihh e hateRedsdRaGrshe @81 R AMhel ﬁ‘neja chmT%rP@t%e
station does not send RL PC commands i n the non-hat ched

[00102] FI G 2P P14 egegeiedBe paxt uxiepfitme v1Qarfivod theseeoden 1. of a reduced
rate power GRRkY PlasIRATA HffO0LhBlY gg?é ﬂgﬁﬂﬁg@n RhuchEXE/188: gk

(RL) gated pilot transm ssions acco rese osure

[ 00103] I n FFGafAestchiavePC@s procenstdbyn nepofl@riarcd asﬁken(alﬁb)oiapblwgnnodule
control (PC)]1§om"rands sent by a base station are again shown as

hat ched PCG's'in 1410. A solid downward-right arrow originates froma
hat ched PCG[0088InFIGH, Shetseqilcite & 104 ikcIRES eightised ﬂrzlrﬁéi 1£béfe,tdhe

nmobi | e stat| t hat plies e corr ondi ng recejived RL

commands. On]g hendotoq ‘F’er ﬁHﬁBﬁte a’@}%t“slﬁ@ﬁe‘gr% Pt th‘@"(fqﬂé‘?ﬁ7é0

hat ched POGidog] Ralies A HkarkCERIRNA stdRRM 15k EChRYpdC IS fesuls of
station that is not applled by the M5 to the correspondi ng

poi nt ed t o. ANy asdedivablapking algpridantish R 848C0 dlreasaission sﬂyeﬂn@cziga*
corr espondi GJQ IIe .}Jﬂ) ﬂlﬁrﬂ«%}gﬁi teﬁ%s 4 ;I;ql%ecp alﬁ%lé@%t 'th%%ec?u%%ge 0 rdmsegnd RL

PC conmmands e non-
715&* mcludes eighth-rate frames ER and null-rate frames NR. FrameNum 0 is

transmitted directly as received from the vocoder 710, i.e., as an ER frame.
FrameNum’s 1 through 3 are transmitted as NR frames, and FrameNum 4 is transmitted
as an NRID frame, in accordance with a non-blanking interval N=4. Note the NRID
frame 1s transmitted to guarantee periodic non-zero rate frame transmission, as
described with reference to the algorithm 800. The processing of FrameNum’s 5
through 13 may readily be understood by one of ordinary skill in the art in light of the
preceding description.

[0087] FIG 10 illustrates an exemplary embodiment of a method 1000 for systematic
blanking according to the present disclosure. Note the method 1000 is shown for
illustrative purposes only, and is not meant to limit the scope of the present disclosure to
any particular method shown.

[0088] In FIG 10, at step 1010, a determination can be made as to the existence of new
traffic information, the new traffic information to be included in a frame for
transmission over a wireless communications link.

[0089] At step 1020, a decision block determines the result of the determination at step
1010.

[0090] At step 1030, if new traffic information exists, a traffic portion comprising data
representing the new traffic information can be added to a frame.

10091} At step 1040, if no new traffic information exists, then no new frame is

transmitted unless the respective frame corresponds to the frame guaranteed for



[ 00104] For exanple, the RL PC command sent by the base station in FL
PCG #1 is applied by the nobile station in transmtting RL PCG #3,

etc. On the other hand, the RL PC command sent by the base station in
FL PCG #2 WQ2M35% bl i ed by the nobile station in trandfUSEHE4872%pCa
#4. Instead, in an exenplary enbodi nent, the nobile station can

mai ntain the sane power |evel as used fp§ the previous PCG e.g., RL
PCG #3 in the exanpl e described. In an aspect of the present
di scl osure, this may be done to sinplify the processing of RL PC

commands by trhenisiid. 118 115§ edsk,Panerb QORI Laaldntdeli IfbtStandhRS o iRANMRIL null
control nethod 1500 according to the present disclosure. Note the

net hod 1500 UpHicgltniacoeaizablp by sherragdivies yreopeses shegwilylatagplg. i s not neant
limit th - ' 10,
tolimt the@epeRs of ﬁ@&@{ﬁ&g@%@ﬁ@é@%@ of Q&t%ogghﬁrﬁs%agﬁe fm?« a

current fra 'S recel ved, g torna o a plurality
of sub- segmidentfyife00loTk AtansttepsBaons achadingdteihve @dsentaiselosse pNotabs ed

cccor 100, BBIRERhh XGB! S s B EREoAY s R RAE
scope of the present disclosure to systems wherein a null rate frame transmission is
necessarily accompanied by a gated pilot transmission.
[0093] In FIG 11, a traffic portion 1110 of a TX transmission is shown along with a
pilot portion 1120. The pilot portion 1120 is seen to have a different pattern during
transmission of a null rate frame than during transmission of a non-null rate frame. For
example, as shown in FIG 11, the pilot gating pattern for a null frame may correspond
10 2 sub-segments or PCG’s wherein the pilot is turned on (indicated by “P” in FIG 11),
alternating with 2 sub-segments or PCG’s wherein the pilot is turned off. The use of a
different pilot gating pattern during null frame transmissions may further assist a
receiver in determining whether a frame currently being received is a null frame. This
may be used, e.g., during null rate determination step 630 in FIG 6.
[0094] One of ordinary skill in the art will appreciate in light of the present disclosure
that alternative pilot gating patterns may be readily derived to signal the presence of null
frames. For example, the pilot gating pattern may include pilot transmissions every
other sub-segment or PCG, or using any other pattern. Such alternative techniques are
contemplated to be within the scope of the present disclosure.
[0095] In another aspect of the present disclosure, to further reduce the signal
transmissions of the system, the power control rate of the forward link and/or reverse
link of the system may be reduced. In an exemplary embodiment, the mobile station
may reduce the number of forward link power control commands it sends to the base
station, such as by only sending forward link power control commands only during
PCG’s corresponding to the gated reverse link pilot transmissions, even in frames where
the reverse link pilot portion is continuous (i.e., non-gated). In another exemplary
embodiment, the basc station may fransmit reverse link power control commands at a
reduced rate, such as in every other power control group. Further, the mobile station
receiving these reverse link power control commmands may apply each one to control

transmissions of non-null frames. For null frames, a reduced number (c.g. less than all)



designated for transm ssion according to a first gated pilot pattern
is received. [00109] At step 1540, the transm ssion power of a TX
sub-segnent follow ng the designated sub-segnent is adjusted

accor di ng YO Bcei ved power control command, the TRCTHBSUYGESR
being transmtted according to a second gate pi I ot pattern.

[ 00110] Accordi ng to anot her aspect of tive present disclosure,

techni ques are provided for early teimnation of forward and/ or
reverse link transm ssions in a wireless comuni cations systemto
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particul ar g{ﬁcessi ng scheme shown. Alternative exenplary enbodi ments
of the pres&hii®Biescy BselPefray adopt al ternative frame processing

schemes whi f(mgmm@lg: bast 8raBbiBinshilRiodk @mmﬁ mmearé%%aﬁem@% in
FI G 16, and/or add steps to or delete steps fromthe schenme shown.

Such al t er nEWbiestaticaramipsiontddt fEnd 220arlde Pt en‘mtml@a feryyatsdinki (FR) n
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nfor mat i on PLuchtoBFETRC) AhREIASHE By o dBHE Sidub fovites @Rucd pogy n
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rate"), 80 bbéhimapiiis iﬁpaw@ £ rfbahxixpléatheﬂ,?cﬁl&nbndna spe by fteomBhilc sitiah e r
rate"), or 16 bits_per frame ghth rate"), The information bits
1600b f or aRhPé%f%#%liﬁépe%?qlém b@?ﬁtaa%wéwwi&&ﬂ PaFi*dptte b in FIG

16A. [00114]g0kk) ﬁlB%Fin i‘ﬁ@@z tﬁe lfuﬂ;éHEEP%ai int b @&lré‘sgé&f to (@ poreys be
gener at ed and appended ‘the information bits for a frame. For

exanpl e, an vwh@lelmfébeéf Pépéqﬁes‘ g oncpaord g dy thetpateld p(lmemmbm shewmne
f di tion
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si gnal 1600?1& seOcE FL PC commands in the non-hatched RL PCG’s. The FL PC commands are

thus transmitted only in those RL PCG’s that are also transmitted during the gated pilot
scheme, regardless of whether a gated pilot pattern is employed or not for the particular
frame (e.g., whether a particular frame is a null rate frame or not). One of ordinary skill
in the art will appreciate that this may reduce the complexity of FL PC processing,
while also reducing the overall FL PC rate.

[0099] FIG I3 illustrates an exemplary embodiment 1300 of a reduced rate power
control scheme for controlling the power of reverse link (RL) continuous pilot
transmissions according to the present disclosure.

[00100] In F1G 13, the PCG’s containing forward link (RL.) power control (PC)
commands sent by a base station are shown as hatched PCG’s in 1310. A downward-
right arrow originates from each hatched PCG, and points to the reverse link PCG

transmitted by the mobile station that applies the corresponding received RL PC



exanpl e, encoder tail bits nay represent a fixed nunber of
zero-valued tail bits for use with a convol utional encoder. Signal
1610a represents_the conbination of signal 1600a with the encoder
tail bits VA2 || ustrated in FIG 16A. [00116] At SEEFSIBYBI6Tne
signal 1610a is encoded and repeated (or punctured). As earlier
descri bed, the encoding may include conwol uti onal encodi ng or turbo
encodi ng, and the repetition may serve to further increase (or
decrease, in the case of puncturing) the transmtted energy
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of signal 163Qaididhs IBRRAR lhdpRESHGELIDGH. frame format, as also
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a sub- segmeMdioRy ap8LJEs sorenandsransiising by disriapottatipnghes 1§ moapplief by tho)
In certain GxeRRhALNreSFIRaRiTANDES phidged B $hd BAY agﬁ&y(smggélggg% E?%r

mapped in tine, frequency, code, or any other dinensio _
si gnal transerm&sndsnn FERGHe eervaspondingfte SrechafaberBE Gyl halbete stationidbes ttohe

i nclusion o ; . | own) along with the
interl eavedgesng%g?% C%@%ﬁ%ﬁgﬁ%ﬁ%&%&%ﬁggé&m rol synbol s nmay
i ncl ude, e. (1010gower BwrkaroplesieRDIPE, colnmaame stigrbyahe basé statii in@L PCG #1
synbol s, etc. S.gnal, 21 1640a r.epresents put Qf the
Synbol <1 ot FitnRlRahR GobIE a6 R aEt8 sr Feldbrels o s heshangarne
[00120] At sRePd&himartdiensiygi@basd Gdfen inFIMROU atiesht afpld by MM @oliRe OF
nore carrier waveforms. . In certain exqulary enmbodi nent s,

¢

| 5, 't .
modul at i on HAYTERIEBYtEERL Pevtt duaigicainieeamplent cakodimen tﬁ% pghije
QPSK (quadr ghtihifcanasfanhd &nﬁ%k@ﬂ%vel%%ﬁsed%ﬁﬁé‘tre%ﬁ)ﬁ BCGEP .ggf{pﬁl G

the nodul ated version of the signal 1640a, as alSo illustra
16A. Si gnal #166bea cianfledesprabedd dmen egedpf thegrasantididslosu, this nElyGekidae to

[00121] At (iR LRPRQ prot b TR R B 2L ARy H90%ileSediuh t her processed,
[00105] FIG 15 illustrates a power control method 1500 according to the present
disclosure. Note the method 1500 is shown for illustrative purposes only, and is not
meant to limit the scope of the present disclosure.

[00106] At step 1510, a current frame is received, the frame being formatted into
a plurality of sub-scgments.
[00107] At step 1520, the received frame is processed according to physical layer

protocols.



transmtted over the air, and received by a receiver. Step 1660
generates the received synbols 1700a, further denoted by the
variable)' in FlG 16A. Note one of ordinary skill in the art wll
appr eci at &P ARP M techni ques for processing the si gnEFTIEHOYOHH0
transm ssion and reception over-the-air are well-known, and are not
further disclosed herein. The synbols cgntained in)' may be further
processed as described hereinbel ow. [00122]FIG 17 illustrates timng
di agrans associated with a prior art forward |ink signaling schene

for Cdmzooﬁ]ﬂlhﬂoj-ZB]AtnstEf) Gsi@ a tﬂ&@vep%ﬁﬁrcﬁt&trﬂlﬁd?ld( BRivdd %ﬁ@ub%e%ﬁent

1700 a series of frames on a forward fundanental channel F-F
to the nobi Hesigneid ifgrirappmission accotibngivarfpbtagaied etbloittam s re&twwh t he

sub- segnent res o}

(nunbe?ed 0?0099%5) gf%ép %ﬂ%@étrﬁ&'ﬁéé&%{ réa?fg?a% t%%'ﬂe Fwﬁ%g%l
si xt een PCGimgnated esipermhieany ist Elﬁ_]L&teﬁl acsdrdihg aMeﬁkfchfreﬁqmw#éﬂ cmttrlme cBbmand,
begins tran mﬁg the ext fra X Frane #1. rgglar

enbodi ment | ¢ SR e R Eg Aisa B St S e A
descri bed hgmm] vvl t ha¢cof BfiedGRother &5h&es oflfe BRGent GAclobROk2hhidicd #6 M5

side, the M rec |ves at 1710 the PCG s transmtted. Upon receiving
the last POByidegfor epdbceppipption offxrvprd s/ oo wsier w onumingonson Fxvirkame

#0, the VB BRGDScARROReh %l @R 0 Wisiag @blciCC s received. The
decoded i nformati gn |s$asva| ag l e a CIiECOdI r?g ti d D thereafter. In an

exenpl ary el®dllnekiG ‘(Gwellldie’e@almgrlnh;artb&&lmermowssdg aeshcwscfon pextessing

her ei nbel ow e .G 18.. Not e whi S od|
TX Frame #0 \ﬁ‘t’rhﬂu@g@? {)@%tf)quAr:atr%m “are % F%Wmﬁ%bougl ﬁybtlﬁ ]élc Qe(i?pl%m
[ 00125] FI G aﬁmﬁldrgas:hﬂ)aﬂmsena fitel fma ptoceBirpothdBO Ghdvar n‘fa?djé\/lﬁﬂizﬂcg in the

estimated i pformation bits from.recei yed synbol s 00126
step 1805, W)Of&?vef%g%}( SPISTiSSHOBS 9ba iEeos ROBRRNICRIgHS em FIG

16A illustrates the status of the data processed by the operations illustrated in FIG 16.
[00112] Note the frame processing scheme is shown for illustrative purposes only,
and is not meant to restrict the scope of the present disclosure to any particular
processing scheme shown. Alternative exemplary embodiments of the present
disclosure may adopt alternative frame processing schemes which may, e.g., re-order the
steps of the scheme shown in FIG 16, and/or add steps to or delete steps from the
scheme shown. Such alternative exemplary embodiments are contemplated to be within
the scope of the present disclosure.

[00113] In FIG 16, an information source generates information bits 1600b at a
selected rate R. The number of information bits 1600b generated per frame may depend
on the selected rate R. For example, in a cdma2000 system, there may be 172
information bits per 20-millisecond frame (“full rate™), 80 bits per frame (“half rate”), 40
bits per frame (“quarter rate™), or 16 bits per frame (“eighth rate”). The information bits
16006 for a frame are collectively denoted by the variable » in FIG 16A.

[00114] At step 1600, a frame-quality indicator (FQI) may be generated and
appended to the information bits 1600b for a frame. For example, an FQI may be a
cyclical-redundancy check (CRC) known to one of ordinary skill in the art. Signal
1600a represents the combination of the information bits 1600b and the FQI, as also
illustrated in FIG [6A.



22 [00127] At step 1810, the synbols y or 1700a are denodul at ed,
parsed, and deinterleaved to produce synbols y', also denoted as
signal 1810a. One of ordinary skill in the art will appreciate that

t he oper atY@AY?3¥#%r ned at step 1810 may correspond th&WS?ﬁW@%§@ of
the operations perforned at the transmtter, as shown in, e.g., FIG
16. [00128] At step 1820, the synbols y'20are decoded and conbi ned,

gi ven know edge of the rate R In an inplenentation, the rate R may

i ndicate how nany bits are present in a received frame, and may be

used, e.qg., [gi15he Hegqdesid QnbRlemill BRs alayVWl E&Hee%%e srgnah%o()a For

recelved synbol sequence to termnate decodlng and/or renove tail
bits from t branges sdeutles by ety geny rapresmep fixgd gymbexiof ztmmiu@ﬂ talh‘ets for use

decoded seq H’%ﬁe rogg%l Onaflgnc?@eqe %gg(}gl ?és 108 trgptges%g%' g‘ieogomﬂr} tli% 9651g1¥ai Eﬂié{%

be renoved. Si
[ 00129] At sme@tWBﬁﬁadmmﬁﬂHﬂgaswmogmﬁnaedapﬂﬁhdeu at step 1600 of FIG

16, is chec and al so ved fr the in tion |ts

"ol ement at 116 na Aol RToRY Fizat-BTbE Reeeourel AR derieryor muichiadBuit,
as either acsleCRS&iRA, felatdditimapiRids 38 BRAAIANESIANEr APKOURDEMS,
information bits, denoted as b' along with the FQ result, which may

i ndi cat e ei fifbihe zenstitionaay §prve & fusiher MEreseo] %creﬁf‘epn thg4mse @ﬁr@nﬁem@d
may pr Oceedtﬁeotrarnlgﬁnﬂ:ﬁxeﬁelf aa%ma%%ﬁi? REARL stthg %&Hl%e E)ﬁ)g

for the next frane. I'n accordance present
early f rarreﬁet@dhmgu&admowertmonepf ordinegy Iakﬂiqueise ens wels g5 blveld encodmg or

her ei nbel OW, {18 %’ %ys‘l:b a fL,g'(F Iég?\é%crl %Léd r%o?%mﬁ Miz§ tto 2> &ge%i]img&gebcnbed in

oper at e mor 8 & C|e Save transn ssi on power
i ncreasi ng del prabeat dmmam*el yThe{ ORLA2] 06 rk@resdntsu&ferﬁk&&edaﬁnde;@wbcar(yr

enbodi ment Olfmc%lrg Qf%gieon o SLgngI 16¥0a as also illustrated in FIG 16A.,
[00117] At step 1630, the signal 1620a is interleaved, e.g., to improve the diversity of
the encoded symbols along a chosen signal dimension. In an exemplary
implementation, the symbols may be interleaved over time. Signal 1630a represents the
interleaved version of signal 1620a, as also illustrated in FIG 16A.
[00118] At step 1640, the interleaved symbols of signal 1630a are mapped to a pre-
defined frame format, as also illustrated in FIG 16A. A frame format may specify the
frame as being composed of a plurality of sub-segments. In an exemplary embodiment,
sub-segments may be any portions of the frame contiguous along a given dimension,
e.g., time, frequency, code, or any other dimension. A frame may be composed of a
fixed plurality of such sub-segments, each sub-segment containing a portion of the total
number of symbols allocated to the frame. For example, in an exemplary embodiment
according to the W-CDMA standard, a sub-segment may be defined as a slot. In an
exemplary embodiment according to the cdma2000 standard, a sub-segment may be
defined as a power control group (PCG).
[00119] In certain exemplary embodiments, the interleaved symbols may be mapped
in time, frequency, code, or any other dimensions used for signal transmission.
Furthermore, a frame format may also specify the inclusion of, ¢.g., control symbols (not
shown) along with the interleaved symbols of signal 1630a. Such control symbols may

include, e.g., power control symbols, frame format information symbols, etc. Signal



termnation of forward |ink transm ssions for systens operating

according to the cdma2000 standard. Note the exenplary enbodi nent is
shown for illustrative purposes only, and is not neant to limt the
scope of tHEXWE¥LHt disclosure to systems based on cdREBEEWI/H BIof
ordinary skill in the art will also appreciate that specific PCG and
frame nunbers referred to herein are fayi illustrative purposes only,
and are not neant to limt the scope of the present disclosure.

[00133]In FIG 19, the base station (BS) transmts a series of frames

at 1900 to 1&maRBickénts R iofbul MP) the | fmABI-RXBIRE 3hppRELAG) nil(%ab a$ Mo

transm ssions may be done on a fundaméntal forward channe
TX). As dedeN%é@iééHGﬂéﬁ-herelnabovc each 23 sub-segnent shomn in

FIG 19 may tl?lQSp%'@t §3°i6§0 ptﬂ%‘@{g&% 4 i %&éﬂgﬁeé chooﬂté? ogéj BRa3R0cnt e

BS comence nsm ssion wit
cont i nuous| yavefamsni s cBEE sxemplaty amboidiie stk gthal mdxﬁdﬁxonmayeempmd e.g.,

f th P A I t he. t

Si gnal fo t RENBETHIE e Rt A LRl Gk (A Aatk R Rt

Frame #0 basgﬁalollﬁsbil&:pfé%ﬁ@th@hﬁcﬁl@dﬂ’edﬁ%ﬁ@d/@ﬁihe h@ﬁﬂ&é&@dpasﬂam@gmtydtagin
BS ceases. transn ssion CG s corre ding to TX

he ACK 194 h
e e o, aEte Lo« SRntiCR0e e ooy he YaEb et B1G Sk X B e

#1, before prmﬁm ttlmgfé'zm@@ th@moliigteA S} pfnilrl%sr@a i§ %urfilcAPBcdideq, Not €
during the finite period of tinme associa recei ving and

processi ng ﬁﬁ@”ﬂ@migﬁgﬁaﬁﬁﬁgﬂ5mﬁﬂﬁébBSTﬁﬁv@al$@mé@ﬁhavg&be§@mmmnwd
o LR ol D s AR A U
gener at e t hekilAGkths bgmall afjjgdGats ént thte oechiigu®Sot pratesaih dwsigaalr 1650a for
f\g m nati o ntr%x’x%gi%@éag F%?tpﬁtﬁsqg’npg %Qg%rgﬁaﬁ%e BS{,QH& g}% ]f%tG %uAﬁqerlcgsc?osectl he
recei ves
herein. The symbols contained in y may be further processed as described hereinbelow.
[00122] FIG 17 illustrates timing diagrams associated with a prior art forward
link signaling scheme for cdma2000.
[00123] In FIG 17, the base station (BS) transmits at 1700 a series of frames on a
forward fundamental channel (F-FCH TX) to the mobile station (MS). In the exemplary
embodiment shown, the sub-segments correspond to power control groups (PCG’s),
sixteen (numbered 0 to 15) of which make up each frame. Upon transmitting all sixteen
PCG’s corresponding to a first frame TX Frame #0, the BS begins transmitting the next
frame TX Frame #1. In an exemplary embodiment, the data transmitted may be
processed as previously described herein with reference to FIGs 16 and 16A.
[00124] On the MS side, the MS receives at 1710 the PCG’s transmitted. Upon
receiving the last PCG (i.c., PCG #15) of RX Frame #0 corresponding to TX Frame #0,
the MS begins decoding RX Frame #0 using all PCG’s received. The decoded
information is available a decoding time TD thereafter. In an exemplary embodiment,
the decoding may be performed as described hereinbelow with reference to FIG 18,
Note while the MS is decoding TX Frame #0, the PCG’s of TX Frame #1 are
simultancously received.
[00£25] FIG 18 illustrates a prior art method 1800 for recovering estimated
information bits b’ from received symbols y.

[00126] At step 1805, symbols y or 1700a arc received for an entire frame.



as RX Frame #0 and RX Frane #1, respectively. [00137] At 1920, the M
attenpts to decode RX Frane #0 as each PCG of RX Frane #0 is
received, without waiting for all sixteen PCGs allocated to FtX
Frame #0 tYWORWHEE ved. In an exenpl ary enbodi ment, t&CAUSHIRHPI64H
such decodi ng on a per-PCG basis, the M5S may utilize a

per - sub- segnent decodi ng al gorithm suchzzas 2000 | ater descri bed

herei nbel ow with reference to FIG 20. [00138] At 1925, after receiving
PCG #7, the Ms successfully decodes RX Frane #0, as determ ned by,

e.g., checkigathe LRGRSRA0] MLdymbdld f Re 172081 e dchokiRlated NS, and
decl ares a decodi ng success, and proceeds to the ACK transni ssion

1930. [ 00139%inierlenzd to pibthege spmbplapi, nljo derden svgisactd8s Qne afomdinamylskill
MS t i t i 4 : ' ' f
VS Lransm L 80 bR A RLNah B Sud QiR RS 10p RSO O Bbl S

exenpl ary enboderseof the bheatidds pagforsiedpl the ttraasnsitted, ag dhowAGK ey, giial 16.
during the L.mredi I bsequent t,o, or at, any P ubsequent
Cor the Palti2bi ch &t Setbilnge S e iraffis A hembed, i

al ter nat i ve kpxelpeirheanhali FentimpleRn@sord, ligd ragoMay iddlidateGohOmartyngts
timng of the ACK signal 1945 transm ssion may be controlled by an
ACK mask 19815, Pravel IAEReGrHSR fRgeopmemaay ke user: §%o & e dsedrr Shdsring gnal
may or may RAkchlRid:iidie dhed syl fkRS 8 HeRiRR RENing4nd/or remove tail

bits from the decoded sequence. At step 1820, tail bits of the decoded sequence, e.g., as
appended at step 1610 of FIG 16, may also be removed. The result of step 1820 is an
output signal 1820a.

[00129] At step 1830, the FQI, e.g., as appended at step 1600 of FIG 16, is
checked, and also removed from the information bits. In an implementation, the result
of the FQI check may identify the decoding as either a success or a failure. Step 1830
generates the recovered information bits, denoted as b’, along with the FQI result, which
may indicate either a success or failure.

[00130] At step 1840, the method may proceed to the next frame, and repeat the
steps described above for the next frame.

[00131] In accordance with the present disclosure, early frame decoding and
termination techniques as described hereinbelow may allow the overall communications
system 100 to operate more efficiently and save transmission power, thereby increasing
cellular capacity.

[00132] FIG 19 illustrates an exemplary embodiment of a scheme for early
termination of forward link transmissions for systems operating according to the
cdma2000 standard. Note the exemplary embodiment is shown for illustrative purposes
only, and is not meant to limit the scope of the present disclosure to systems based on
¢dma2000. One of ordinary skill in the art will also appreciate that specific PCG and
frame numbers referred to herein are for illustrative purposes only, and are not meant to
limit the scope of the present disclosure.

[00133] In FIG 19, the base station (BS) transmits a series of frames at 1900 to
the mobile station (MS). In an exemplary embodiment, the transmissions may be done

on a fundamental forward channcl (F-FCH TX). As described carlier hereinabove, each



mask may limt the conmmunications |link capacity utilized by the
sendi ng of acknow edgenent nessages. [00141]1In FIG 19, the ACK mask
1940 is characterized by tine intervals designated "1" during which
ACK trans@29BM523 t he reverse link is allowed. ACK t PARSRTEYPST
are not allowed during tine intervals designated "0." In an exenplary
enbodi nment, by restricting ACK transmsgions to only tinme intervals
after a threshold PCG the ACK mask may ensure that decoding is only
attenpted when a sufficient portion of the received franme has been

processed. ARLQERAGHEM HNBIT SN torfsSiilias Whbwer R rMBroRYPEA RS M t

an ACK nessage in the next tine period designated as "1" by an ACK
mask that i 080.elhe BB cpmmsness sawcwsssinuy it BEGdid of TH0Rr42E HBtadt he

particul ar : [ tJ.On; . b A2 i i1y ative
bur poses ont gty FARLOVCEL AT TRERLUE RQ SLEGh Al noh diShSBhe D,
di scl osure PEGay TACK Gtasiknad howmmsmred b fthcowiitm sigyal skihkeIBS thatttheMSrias
w | appreciate at, alternatj.v confi.gu i ons readily
be provi dedSlfCSGSéf”mB\f&e%R&E@fﬁé%%%ﬁﬁa O&itg‘? E&éﬁtalrﬁ?)%?%%vse%of
the sub-seg[mmnss or RUgarsreédivng tHIQREK $MBMhe ERIEAscltafERiadibY 6 PCG’s
exenpl ary enbodi rents are _contenplated tgo be within the scope of the

present dis eerErspneling to d 24 BpMS #Hrand e P&ﬁilﬁh%hwmﬁf?e b o TsX
desi gnated bynlcha, BB RALLRIEr s TRUMONET R W Hah D81 SRR cﬂﬁs@%ﬁleas

prescribed by a pattern for an RL gated pilot pattern used to nal
an NR framefinitapeied 9§ Hion assogieied agthasedivieg anflegordstiegithh &y signdl t143, the

reference tgohlG i, 00144) LN A0, SxembaLy pR0dient . the BS TX may
iT0t%% %n%t s(ﬁovvrf ha

al so include a ransm ssi on hay switch froma
cont i nuous| {0MIBSINsM tRefekepid mimesdlg Al through tEt0etdugaiicate Shppal actpas

receiving th CK 1945, the d.pi si gnal | ransmtted
accor di ng tgiglwgﬁ@@&d%fq gﬁlerﬁ@tﬂﬂggh% S[‘%@Lﬂ%’f‘l‘—sf: t%é‘eiqﬁ ﬁ%’[aﬁlﬁi"’é?r
exenpl ary etdaiiai®nsf TX framp ehnshibsisRGyeId Bgecodi ng schenme according
to the present disclosure. Note the method 2000 is shown for

i I'1ustrativBdelposesAol 1), tha M eseivrsihg G sdenT X dramesstt gndt T Ramsddpe
of the presgnkxdisit APHIERX Brdfys RAGhiGWLGT exenpl ary embodi nent s

shown. [060137] At 1920, the MS attempts to decode RX Frame #0 as each PCG of RX
Frame #0 is received, without waiting for all sixteen PCG’s allocated to RX Frame #0 to
be received. In an exemplary embodiment, to accomplish such decoding on a per-PCG
basis, the MS may utilize a per-sub-segment decoding algorithm such as 2000 later
described hereinbelow with reference to FIG 20.
[00138] At 1925, after receiving PCG #7, the MS successfully decodes RX
Frame #0, as determined by, e.g., checking the CRC associated with the received bits.
The MS declares a decoding success, and proceeds to the ACK transmission 1930.
[00139] At 1930, after declaring decoding success at 19235, the MS fransmits an
MS ACK signal 1945 to the BS during a portion of the transmission associated with
PCG #8 of the reverse link.
[00140] In an exemplary embodiment, the MS may simply transmit the ACK
signal during the PCG immediately subsequent to, or at any PCG subsequent to, the
PCG in which a decoding success is determined. In an alternative exemplary
embodiment such as that shown in FIG 19, the timing of the ACK signal 1945
transmission may be controlled by an ACK mask 1940. The ACK mask is operable to
specify when an ACK signal may or may not be transmitted. Providing such an ACK



[00146]In FIG 20, at step 2001, a sub-segnment index n is initialized
ton = 0. [001471At step 2005, the nethod receives synbols y" for
sub- segnent n. 00148] At step 2010, the nethod denodul ates,

25
parses, and®d¥PHiRM eaves all synbols y " received up £§TA§N09/046720

i ncl udi ng sub-segnment n of the current frane. y " may include, e.g.,
all traffic synbols received from sub-sggnent 0 through sub-segnent
n, inclusive. The result of step 2010 is denoted as y' ". [00149] At
step 2020, the nmethod decodes and conbi nes the synbols y' ". One of

ordinary skidakk inBy tifhet tRé tor¥rhilicARRE RS @boifyNaliz iy Be tdRinprDOl s Y
I n general correspond to only a portion of 'the total synbdls x
al | ocat ed byckmrwladgeipgiimeswecs or the entire frame, "early" decoding

of the enti fgﬁnﬁi]am? USIF18 J@?ihé,&di@nﬁ bs3 charad Y RHL H%@ﬁ? be
attenpted. Such ‘an early decoding attenpt nmay have a -‘good chance of
decodi ng sudesgmtedid” thajngevigich ACKdmmdmissipn on thehevessentindlis allowedt rAqtiuced

Dy 1200 0l U B O o EARSLEM D3 2B 3938 ©
i nt er | eavi ngmabdiskepbyl e3lictig KCE tiMsmsOi0dHB]oAly whemtetRiddaftc Benrggherided
;Zlnlar g![ test @E‘g{ B{qg{]&é ggiglégrn%)rrrgr\{s%ge tfhzritodrgcct)drilx(lag i(g %ﬁgrda?tgmggegi wshgg g%l?f%gieglg
portion of the received frame has been processed. According to the present disclosure,
the MS may transmit an ACK message in the next time period designated as “1” by an
ACK mask that immediately follows a successful decode.
(00142] Note the particular ACK mask configurations shown herein are for
iliustrative purposes only, and are not meant to restrict the scope of the present
disclosure to any ACK mask shown. One of ordinary skill in the art will appreciate that
alternative ACK mask configurations may readily be provided to allow ACK
transmission during different portions of the sub-segments or PCG’s than those shown.
Such alternative exemplary embodiments are contemplated to be within the scope of the
present disclosure.
[00143] In an exemplary embodiment, the PCG’s designated by the ACK mask
pattern may overlap with the same PCG’s as prescribed by a pattern for an RL gated
pilot pattern used to signal an NR frame transmission, such as earlier described herein
with reference to FIG 11,
[00144] In an exemplary embodiment, the BS TX may also include a pilot
transmission (not shown) that may switch from a continuously transmitted pilot signal
to a gated pilot signal upon receiving the MS ACK 1945, the gated pilot signal being
transmitted according to a gated pilot pattern.
{00145] FIG 20 illustrates an exemplary embodiment of a per-sub-segment
decoding scheme according to the present disclosure. Note the method 2000 is shown
for illustrative purposes only, and is not intended to restrict the scope of the present
disclosure to any particular cxemplary embodiments shown.
[00146] In FIG 20, at step 2001, a sub-segment index n is initialized to n = 0.
[00147] At step 2005, the method receives symbols y, for sub-segment n.



[ 00151] At step 2030, the nethod checks the FQ fromthe signal 2020a,
and generates an FQ result 2030a fromthe accunul ated received
sub-segnments for the current frame up to rt. [00152] At step 2035, the
net hod evdYA&W&2 et her the FQ result indicated a suBEBY§2004/§46y285
t he net hod proceeds to step 2040, wherein decoding is declared
successful, and the method proceeds to ACK nessage generation to
enable early termnation of forward |ink transm ssions. The next

avai |l abl e opportunity may be, e.g., as specified by an ACK mask as

described wghagjer er el I 1Bl R Bertbl dBflocilies, PRUAOMINALERITcctl St ep
2037. [00153] At step 2037, the nethod increnents n, and determ nes

whet her t heggniley gdeicivednslo sabmSIBGINE BilSsdgfieht  oF thdGurfehffBnt.Oy Renay
received. |If yes, the nethod returns to step 2005. If no, the nethod

proceeds t oindbde.are, didcdis sygnifody retdrecdf framrsubusegmentdsthfaukh atb-sfzepni2060.
[ 00154] At steP 2070, the decoder proceeds to evaluate the next frane.
[ 00155] FI G 2elusiveuBerasudof sisp PAH] s desntett 3son 2100 of a prior art
forward |ink synbol path for Radio Configuration 4 (RC4) according to
t he cdnma2000d4AHndar dAt ssep 2080) thametind dxedpd zndycombbes thvapnb@d $0 ,00Ona
forward |ink synbol path according to the 26

of ordinary skill in the art will appreciate that while the symbols ¥* , in general

correspond to only a portion of the total symbols x allocated by the transmitter for the
entire frame, “early” decoding of the entire frame using only the symbols y° , may

nevertheless be attempted. Such an early decoding attempt may have a good chance of
decoding success due to, e.g., redundancy in the symbols x introduced by fractional rate
encoding and/or repetition, e.g., at step 1620 of FIG 16, and/or time- or other-
dimensional diversity achieved via interleaving at step 1630 of FIG 16.

[00150] At step 2020, the encoded tail bits may further be removed from the
decoded bit sequence to generate the signal 2020a.

[00151] At step 2030, the method checks the FQI from the signal 2020a, and
generates an FQI result 2030a from the accumulated received sub-segments for the
current frame up to n.

[00152] At step 2035, the method evaluates whether the FQI result indicated a
success. If yes, the method proceeds to step 2040, wherein decoding is declared
successful, and the method proceeds to ACK message generation to cnable carly
termination of forward link transmissions. The next available opportunity may be, ¢.g.,
as specified by an ACK mask as described with reference to FIG 5. 1f no, the method
proceeds to step 2037.

[00153] At step 2037, the method increments n, and determines whether there are
additional sub-segments left in the frame to be received. If yes, the method returns to

step 2005. If no, the method proceeds to declare decoding for the frame unsuccessful at

step 2060,
[00154] At step 2070, the decoder proceeds to evaluate the next frame.
[00155] FIG 21 illustrates an implementation 2100 of a prior art forward link

symbol path for Radio Configuration 4 (RC4) according to the cdma2000 standard, as

well as an exemplary embodiment 2110 of a forward link symbol path according to the



present disclosure. In the inplenentation 2100, the franme quality

i ndi cator includes CRC s of length 6, 6, 8 or 12 that are appended
to the bits of a frane, depending on the frane synbol rate. In the
exenpl ary VEQBHGILFEF 2110 according to the present di s€CBIGR0E9/046/29
frame quality indicator includes CRC s of increased |length 12, 12,

12, or 12 that are appended to the bitsypf a frame. The use of

i ncreased-length CRC s inproves the performance of the early decodi ng
schemes according to the present disclosure, allowing, e.g., nore
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The out put Ive co i ner provi

(Q channel o228 uf«drto besvemselatei thld(mt:ﬂ’e&ﬂ’eﬂ enggi ORCisaalldtefoBS, theBxérgary
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[ 00159] Not e [gths7)eXe NP 2 i@iRaes B Bkerif laly ReoBYRNESES d JighsliMi¥cheme 2200
signaling scheme shown with reference to FIG 22 is given for

i | Tustrati vasgdup pead sheomCly megpageiog therpverse link for early termination of forward link
transmissions. In FIG 22, a reverse ACK channel (R-ACKCH) 2210 is modulated using

on-off keying (OOK) onto a Walsh code W(64, 16) 2212 using modulator 2214. A
relative channel gain 2216 is applied to the resultant signal, and provided to the additive
combiner 2218.

[060158] In FIG 22, a reverse fundamental channel (R-FCH) 2220 having a rate of
1536 symbols per 20 ms is modulated onto a Walsh function W(16,4) 2222 using a
modulator 2224. A relative channel gain 2226 is applied to the resultant signal, and the
result also provided to the additive combiner 2218. The output of the additive combiner
may be provided on a quadrature (Q) channel 2228 for reverse link transmission to the
BS. In the exemplary cmbodiment shown, an in-phase (1) channel 2234 is also provided
that includes a reverse pilot channel (R-PICH) 2230.

[00159] Note the exemplary embodiment of the reverse link ACK signaling

scheme shown with reference to FIG 22 is given for illustrative purposes only, and is



not nmeant to limt the scope of the present disclosure to any
particul ar enbodi nent of an ACK signaling scheme. One of ordinary
skill inthe art will appreciate that alternative techniques for

si gnal i ng VAR 2058 t he reverse link may be readily dePCU@g2009046729ht
of the present disclosure, including applying different forns of

nodul ati on, and sendi ng the ACK nessageypon alternative channels than
shown. Such alternative exenplary enbodi nents are contenplated to be
wi thin the scope of the present di scl osure. [00160]FI G 23 illustrates

an exenpl ar ¥ qpRati TRt th@fc e e esgt?tQQscfogﬁreq@EIl[)y patn%u?r @gl%beﬂﬂteﬁtf of an
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t er m nat i ontteghans ddhbare, Boledaf apldinpdifferak fdrnsioNmbbelair, and dehding

appreci ate that he speC|f| ¢ PCG and Franme nunber eferred to herein
are for 111 MEvtCR Mrssaie Pp oLeRstoR P b $EB ENF I FRh S5SmERS HrOBPRE

station ( W):mbé(ﬁﬂéﬂh b® RBnRBhleY ©be (WMBRAe fopd308e bRsIBishBSRe. St ati on
(BS). In an exenplary enbodi nent, the franes may be transmtted on a

reverse funtMied al cﬂg’rﬁﬂlu@qu@ﬂempiaWﬁmP@%t ofgascherse/B3 0 dgineanty
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transmi ssion o rnu ansmts
PCG s unti | cdmaZA0Ksendmal NoBAlE dxsmpoetwigdihern i ahbwnﬁﬁlthﬁstnenvﬂﬁ@dﬁss

Upon recei vin ACK 2345, h VB ceases tran on of PCG

cor r espondi Ny tolaﬁ< gl(ne‘m oS écg egeoRes E‘?ﬁl}fﬁbepﬁgcz feﬁﬂ %pﬂloﬁﬁe
next frame, re'i}erEhﬁlﬂEar#ﬂtemﬁlﬁatﬁﬁngbniersaGﬁﬂ] it df@r(RﬁEySkﬂQﬂi fespandi ng to
TX Franme #1. [0016 erence nunerals 23 t hrough 2340 illustrate
the timng BI?IJT%%E&‘EF ﬁt%gt%tf %F@ H%C[ %sm@@u@gﬁrélr%t%ectfﬁéwt&e@rgtcgna| 2345
sent to thelmﬁﬂtth,@tpuﬁ}og@,\@(}earl y termnation of reverse link frame
transm ssi ons b}/] t he 0163] At 2310, the BS receives the PCG s of

T

TX Frane #0[MHallTx FrlarFéGi?-ﬁ the anllwtatn@ BES)dreasRs Fseaippofiftames at 2300 to

respectivel Q0 339

as each i ndlihwl%uaﬁ’lﬁqwlsg r egg%%}/ﬁpd ﬁ’{bh \ivg%et}‘lr %&%% S’ bR)%aﬁgsIﬁx %%%a

PCG s alloc eﬂtveme ﬁmdﬁixelﬁaianlmr#D(R-BCHeTX)ede Fi/(éd3 dach aﬂn -exeaplshawyn

enbodi nment , P ol Toletely I i.sh suctpo deococzh 8 aMS PCG basi s,. t.he

may utilize™& ep@? 8 (b2 BRY R L, g Al gtﬁ RS AR S SO

descri bed WFidfer#f=2 PEOCH), b donfmdfdsly transmits PCG’s until an ACK signal 2345 is
received from the BS after PCG #8. Upon receiving the ACK 2345, the MS ceases
transmission of PCG’s corresponding to TX Frame #0, and waits until the beginning of
the next frame, TX Frame #1, to begin transmitting PCG’s corresponding to TX Frame
#1.
[00162] Reference numerals 2310 through 2340 illustrate the timing of actions
taken by the BS to generate the ACK signal 2345 sent to the MS that allows carly

termination of reverse link frame transmissions by the MS.

[00163] At 2310, the BS receives the PCG's of TX Frame #0 and TX Frame #1
as RX Frame #0 and RX Frame #1, respectively.
[00164] At 2320, the BS attempts to decode RX Frame #0 as each individual

PCG is received, without waiting for all sixteen PCG’s allocated to RX Frame #0 to be
received. In an exemplary embodiment, to accomplish such decoding on a per-PCG
basis, the BS may utilize a per-sub-segment decoding algorithm such as 2000 earlier

described with reference to FIG 20.



28 [00165] At 2325, after receiving PCG #5, the BS declares a decodi ng
success, and proceeds to the ACK transm ssion step 2330 to generate
the BS ACK TX signal. [00166] At 2330, after declaring decodi ng
success atWee@/1333% the BS transmts an ACK signal 2293/US20P/as720
portion of the transm ssion associated with PCG #8 of the Forward

Li nk. The portion of the transm ssion deging which an ACK signal 2345
Is sent may be defined by a correspondi ng ACK mask 2340. [00167]1n an
exenpl ary enbodi nent, the ACK mask pattern nmay all ow ACK transm ssion
only during PCG, 594 | RO L GQATR Iy on

t heyf orward [‘?(ngle( FL) Af%jjgb%@rr g%elsne@er se#f:’iqﬁié? &E§ pomg%(}&ﬁg 3fdbss!
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2350, after _the signal 2345 is receive y the romthe BS at
PCG #8, theFﬁ’B"aE@?( s F&H&“ﬁ?f’? the grapspeissign dHringevhishymnah Chsigglerdyds Bog

Rather, as shnwhy bklefiRld Hid Qtresiodial AlC@RRsN 85oon My be gated OFF
for select PCG s. This may serve to both conserve RL pilot signal
transm ssi of0HéWker f oln aniracmplani ambeginmos the AGK maskipatern twyphlowirdd an

addi ti onal ' Ml [ ) A
ebodi mont , (S RO SRR L ey Py bR SR e g e
correspond fevwardiatkt(EEhtoumetloltrovesiedinkl(RanpdNRritrzameisticransardag & descrilsadc h
as earlier Id1escri. edfherei nP]\[@hi\& reference to FIG 11. [00169]In the
exenpl ary enBSdi t e§%ﬁnﬁ? ‘RL pilot signal is gated OFF

[00168] In FIG 23, 2350 further illustrates the transmission of the reverse link

pilot signal by the MS according to the exemplary embodiment of the reverse link early
termination scheme. At step 2350, after the ACK signal 2345 is received by the MS
from the BS at PCG #8, the MS ceases transmitting the RL pilot signal at every PCG.
Rather, as shown, the RL pilot signal transmission may be gated OFF for select PCG’s.
This may serve to both conserve RL pilot signal transmission power for the remaining
PCG’s, as well as to provide an additional ACK signaling mechanism to the BS. In an
exemplary embodiment, the RL gated pilot pattern for the remaining PCG’s may
correspond to a pattern used to signal an NR frame transmission, such as earlier
described herein with reference to FIG 11.

[00169] In the exemplary embodiment shown, the RL pilot signal is gated OFF
during PCG’s 9, 10, 13, and 14. In general, the RL pilot signal may be gated OFF in
alternating groups of two PCG’s after the ACK signal is transmitted, until the end of the
early terminated frame. It should further be noted that, as with pilot gating of NR
frames, various schemes may be utilized for the pilot gating of early terminated frames,
such as: one power control group on followed by one power control group off; two
power control groups on followed by two power control groups off; and any other
pattern operable to reduce transmission power.

[00170] FIG 24 illustrates an implementation 2400 of a prior art reverse link
symbol path, as well as an exemplary embodiment 2410 of a reverse link symbol path
according to the present disclosure. In the implementation 2400, CRC’s of length 6, 6,

8, or 12 arc appended to the bits of a frame, depending on the frame symbol rate. In the



during PCG s 9, 10, 13, and 14. In general, the RL pilot signal may
be gated OFF in alternating groups of two PCG s after the ACK signal
is transmtted, until the end of the early termnated franme. It
shoul d furWPe BBt ed that, as with pilot gating of RRIUBRE6720
various schenes may be utilized for the pilot gating of early

term nated franmes, such as: one power cgntrol group on followed by
one power control group off; two power control groups on followed by
two power control groups off; and any other pattern operable to
reduce transgd,S3i ' e of
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the art will appreciate that the increased use of puncturing in the
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that are al b xenpl ary enbodi nent 2410. [00172]1n an
exenpl ary eﬁ%egﬁ:fl%%%@?ao?;ﬁmgﬁ&%ﬁg gnhal sent by the BS to the M5 may be
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to a predet BPH%EA Sig8ehiddHelh @bl (rogakroaiamend smthe depplnanpxemplary
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a reverse link power control bit. te the trane ear
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bit may be time domain multiplexed (TDM’ed) with a reverse link power control bit.
[00173] Note the frame early termination aspects described above may be applied
not only to a fundamental channel of a cdma2000 communications link, but also to a
“high data rate” supplemental channel. For example, in an alternative exemplary
embodiment (not shown), an ACK signaling mechanism on the forward link may be
used to enable carly termination of transmissions by one or more MS’s on one or more
corresponding reverse supplemental channels.

[00174] For example, in an exemplary ecmbodiment (not shown), one or more
MS’s may simultaneously transmit frames on corresponding reverse supplemental
channels. 1f the BS successfully receives a frame on a reverse supplemental channel

from an MS, the BS may transmit an ACK on a corresponding forward common



not only to a fundanmental channel of a cdma2000 comuni cations i nk,
but also to a "high data rate" supplenental channel. For exanple, in
an alternative exenplary enbodi nent (not shown), an ACK signaling
mechani sm%WA208d¥ ward |ink may be used to enabl e eaPCY/USE0NP46230 on
of transm ssions by one or nore M5 s on one or nore correspondi ng
reverse suppl enental channels. [00174] Fsy exanple, in an exenplary
enbodi nent (not shown), one or nore MS's may sinultaneously transmt
frames on corresponding reverse suppl enental channels. If the BS
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the reverse |in be OVI ded .to contro nsm ssions, on hoth a
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FIG 25 i | ustrates an exenpl ary enbodi rent of a signaling schene 2500
used to si gffl7¢he Adr aﬁ@&%g@%@@h’@%@@@@emaaﬁkﬁs%ﬁlge@lmgynechamsm
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a reverse A@lﬂd@m%ﬂieihal(tﬁi AOBENor RHROfogardoehplanenth! ulsdnngs, for systems
operating according to the cdma2000 standard. FIG 25 illustrates an exemplary
embodiment of a signaling scheme 2500 used to signal the ACK message on the reverse
link for early termination of a forward fundamental channel (F-FCH) and/or up to two
forward supplemental channels (F-SCHI and F-SCH2).
[00177} In FIG 25, a reverse ACK channel (R-ACKCH) 2520 is modulated using
binary phase shift keying (BPSK) onto a Walsh function W(64, 16) 2522 using
modulator 2524. In an exemplary embodiment, the R-ACKCH 2520 may signal the BS
to terminate transmissions on a forward fundamental channel (F-FCH). A relative
channel gain 2526 is applied to the resultant signal, and provided to the additive
combiner 2518,
[00178] In FIG 25, a second reverse ACK channel (R-ACKCH) 2510 is
modulated using binary phase shift keying (BPSK) onto a Walsh function W(16, 12)
2512 using modulator 2514. In an excmplary embodiment, the ACKCH 2510 may
signal the BS to terminate transmissions on a first forward supplemental channel (F-
SCHI). A relative channel gain 2516 is applied to the resultant signal, and provided to
the additive combiner 2518.



bi nary phase shift keying (BPSK) onto a Wal sh function W64, 16) 2522
usi ng nodul ator 2524. In an exenplary enbodi ment, the R-ACKCH 2520
may signal the BS to term nate transm ssions on a forward fundanent al
channel (P4 IS28% el ative channel gain 2526 is appl i BATAU2009 6720
resultant signal, and provided to the additive conbi ner 2518.
[00178]In FIG 25, a second reverse ACK gmthannel (R-ACKCH) 2510 is
nodul at ed usi ng bi nary phase shift keying (BPSK) onto a Wil sh
function W16, 12) 2512 using m)dul ator 2514. In an exenplary

embodi ment, 199 ACKCH\@@?T?&H@X § lBS‘th?[’?éi flqﬁhélgr nﬂ?i,g__% bi)cc.)m%ned

transmi ssi ons on a first orwa supp énen anne
rel ative charthelregaicduiRBigniabchappil (MGH) onteethe geudatan{QBéqmmnentaifithe

i ded t h 9] 18 1 17 furth h
P & 9o, BB R ECERARNEE o AT R SRRl e i Pelerto
f undament al mobelatee bntpR- W@u) fumtien Wiiso, 4esde akitg & nlodilake DpBnenteiafvet he

RL signal. The R-F haye a rate of 153 nbo| s er 20 s, and
S al 90 modtIREE B oa 1 ahSHo R g Wﬂfg aag pepxlsd tihﬁ@ddatwe

modul at or 253 biné 2588, arhe/&nﬁh apne Iad@rﬁr@c&éﬁﬁerln%y%%&&kdto% atr{ﬁ%drature
resultant signal, and provided to the additive conbiner 2518.

out put of tH® Gaaend 2328 feorepeelinkgnspission s thedd. on a quadrature (Q)

h | 25280
Curther shonn 8] LPeohgfmhbeiolrt R 22k Ml BIEACR phMREIEN R e,
i s nodul at ed>3sk n@ddntedfufsmgemoffgceym@I((t))OKt)botoaa. Wallss Funbtiorc®i( b6) 8Y23%, 8)
2552 d enbodi ACKCH 2550
225t v 0 Lo, S TR SR A A

suppl enent aBSehannbte(tfanStilsdons o 4 REGH BEvLH APPRImeAl FhadhdFISTH2). A
applied to the resultant si naI and E%OVI ded to the additive
conbi ner 25ZFEIIVRS @I-ga%%ﬁ ibsPrHed ghbresdingeignel.and ginvided tothe gdditive

channel ( RP&%Bm&%@s ugl Ak apdeso aad8e LomBigReH AL & réJane bofRgRR §1i )

reverse link signal 2544. [00181] One of ordinary skill “1n the a
wi | | appr ecPEiR® e using addgbd¥S tpigkussate ﬁterlmba‘i@ﬂ)gmmeﬁmb SIAEK 2544.
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di scl osur e bisparific pait signdliag sehCics fay iz ﬁngaré hhleamegnfen rfortlhﬁsnfaﬁwvar d

and revers epl?ngqrf]:q orllly, and are not meant to [imit the scope of the present disclosure to any
particular ACK signaling schemes for the forward and reverse channels.
[00182] FIG 26 illustrates an exemplary embodiment of a method 2600 according
to the present disclosure. Note the method 2600 is shown for illustrative purposes only,
and is not meant to restrict the scope of the present disclosure to any particular method.
[00183] At step 2610, a voice frame 1s received.
[00184] At step 2620, the method attempts early decoding of the voice frame
received. In an exemplary embodiment, the early decoding may be attempted prior to
all sub-segments of the frame being received.
[00185] At step 2630, the method determines whether the attempted voice frame
decoding has been successful. In an exemplary embodiment, a frame quality indicator
such as a CRC may be checked to determine whether frame decoding has been
successful.
[00186] At step 2640, an acknowledgment signal (ACK) is transmitted to

terminate voice frame transmission.
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[00188] For example, when an MS is in soft handoff between two BS’s, the
reverse link transmissions by the MS may be received at each of the two BS’s, either or
both of which may transmit an ACK signal (not necessarily at the same time) back to
the MS to cease MS transmissions. In an exemplary embodiment, in response to
recerving more than one ACK signal over the course of a reverse link frame
transmission, the MS may cease transmission of the current frame after receiving the
first of the ACK signals. Furthermore, early termination may be similarly applied to
control forward link transmissions by the two BS’s to an MS. For example, in response
to successful early decoding of a frame received simultaneously from two BS’s, an MS
may transmit an ACK signal to cease transmissions by both BS’s on the forward link.
Such alternative exemplary embodiments are contemplated to be within the scope of the
present disclosure,

[00189] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof,

[00190] Those of skill would further appreciate that the various illustrative
logical blocks, modules, circuits, and algorithm steps described in connection with the
exemplary embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this interchangeability
of hardware and software, various illustrative components, blocks, modules, circuits,
and steps have been described above generally in terms of their functionality. Whether
such functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from

the scope of the exemplary embodiments of the invention.



[00187] The early term nation techni ques of the present disclosure nmay
readily be applied to situations wherein a nobile station is in "soft
handoff,"” i.e., wherein an M5 communi cates sinultaneously with

mul tipl e BEO30BHSHHe forward and/or reverse |ink. [00188T/ER0004670 e,
when an M5 is in soft handoff between two BS' s, the reverse |link
transm ssions by the M5 may be receivedzpt each of the two BS s,
either or both of which may transmt an ACK signal (not necessarily
at the same tine) back to the M5 to cease M5 transm ssions. In an
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| ogi cal bl ocks, nodul'es, and circuit's described in
information to, the storage medium. In the alternative, the storage medium may be

integral to the processor. The processor and the storage medium may reside in an ASIC.
The ASIC may reside in a user terminal. In the alternative, the processor and the
storage medium may reside as discrete components in a user terminal.

[00193] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of

cxample, and not limitation, such computer-readable media can comprise RAM, ROM,



connection wth the exenplary enbodi nents di scl osed herein may be

i npl enented or perfornmed with a general purpose processor, a Digital
Si gnal Processor (DSP), an Application Specific Integrated Grcuit
(ASIC), a ¥PEPY/ BN}y ammabl e Gate Array (FPGA) or ot hePCEASEOMMEN o
| ogi ¢ device, discrete gate or transistor |ogic, discrete hardware
conmponents, or any conbination thereof gesigned to performthe

functions described herein. A general purpose processor nay be a
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exenpl ary enbodi ments, the functions described may be inplenented in
har dware, so¥H8dk e, fTharmarieus dsscrintipn ebibsidisalopesiexemplemogmbodiments is
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transmtted over as one of ‘nbre Instructions or co

conput er - r e¥dabhemadificaiions Gohga ersmpleydabbdimvetivalliba céadde spracdnhto

conput er st C ni cati.on i,ncl udin di um
t hat faC|I|?g$§§ﬂﬁ?an§¥%$98 %gggﬁﬁﬁP&PmBgﬁg?HWPPPEHPBﬁPb I%Egﬁpﬁﬁwl
anot her. A skangge eﬂﬁddlmeﬂﬁwlﬂﬁuﬁdbﬁam‘ﬂglﬁbﬁhhesp’fﬂddr&cdiﬂ&&if tiGanvdd€on.
accessed bygﬁr %gputer of ex %ﬁ % not limtation, such
conput er - r ead4b Wésailtdn% OI& o jrésadeshin “'Fli@%ed teyfhe EEpRRRLY CCROROMINGY
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storage devices, or any other nediumthat can be used to carry or
store deS|r@ﬁ“%ﬁ@@ﬁ%ﬁ#%%ﬁ%dhﬁﬁmhe formof instructions or data
structures and that can be accessed by a conputer. Al so, any
connection is properly terned a conputer-readabl e nedium For
exanple, if the software is transmtted froma website, server, or
ot her renote source using a coaxial cable, fiber optic cable, tw sted
pair, digital subscriber line (DSL), or wireless technol ogi es such as
infrared, radio, and m crowave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wreless technol ogi es such as infrared,
radi o, and m crowave are included in the definition of nmedium D sk
and disc, as used herein, includes conpact disc (CD), |aser disc,
optical disc, digital versatile disc (DVD), floppy disk and Bl u-ray
di sc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Conbinations of the above
shoul d al so be included wthin the scope of conputer-readabl e nedia.
[ 00194] The previous description of the disclosed exenplary



35 CLAIMS 1. A nethod for early term nation of sequential frane
transm ssi ons over a comuni cations channel, the nmethod conpri sing:
formatting each frame into a plurality of sequential sub-segnents and
continuously transmtting (2300) a first frame to a receiver by
continuously transmtting the sub-seggents of the first frame in
sequence to the receiver; receiving an acknow edgnent nessage (2345)
fromthe receiver during the transmtting the first frame; and
ceasing transm ssion of the first fepapmsfter receiving the
cknomdedgnent nessage (2345), characterised in that the

acknomﬁedge 45 ecelve only at predeterm ned
times in ac éﬁ@éﬁ%r "R‘ %rdﬁ'é'ﬁ@ f)rhﬁ’%ks%ggm 1l H@dmeL t ed
by the transn1tt st tﬁﬁﬁg'l
acknomﬁedgenentiﬁés aQEQQCWﬁ§$“§§;ag?6Q2§1%@% e ??aﬁ@ﬁlt edin?. The

met hod of cl ai mmet AMEHEFNCHane is allotted a fixed tine
interval for transm ssion, the nethod further conprising commencing
transm ssion of a second frane after the fixed time interval has

el apsed for the firdormatingeachdtamiefintoa plomdityted sefjoidrpwi ng
the first frame in the {8 8e3PHERIE Eind Entinuously transmitting
(2300) a first frame to a receiver by continuously
transmitting the sub-segments of the first frame
in sequence to the receiver;
receiving an acknowledgment message (2345)
from the receiver during the transmitting the first
frame; and
ceasing transmission of the first frame after re-
celving the acknowledgment message (2345),

characterised in that the acknowledgement mes-
sage (2345) is received only at predetermined times
in accordance with an acknowledgement mask
(2340) transmitted by the transmitter to the receiver
and which specifies when an acknowledgement
message (2345) may or may not be transmitted.

2. Themethodofclaim 1, wherein each frame is allotted
a fixed time interval for transmission, the method fur-
ther comprising commencing transmission of a sec-
ond frame after the fixed time interval has elapsed
for the first frame, the second frame immediately fol-
lowing the first frame in the frame sequence.



The nethod of claim1, further conprising adjusting a transmt power
of the first frame in response to receiving a power control nessage
fromthe receiver. 4. The nethod of claim1, wherein each frane
conprises fractionally encoded bits interl eaved over tinme. 5. A
method for early term nation of sequegjfial frame transm ssions over a
conmmuni cations channel, the method conprising: continuously receiving
a first frane froma transmtter by continuously recei vi ng

b- t f de
(2320) “the 13t s HEAMETIod TRl 17 PR cOLASMRINg B R SHHTg
deterni ning a suadeascmitf pmed@fomebwdfmm& astgsp Dg?sfgéo )
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t he acknow edgenent nessage (2345) i s operable to cause the ;
t 1tt t n of the first fr , Characterise
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5. A method for early termination of sequential frame
transmissions over a communications channel, the
method comprising:

continuously receiving a first frame from a trans-
mitter by continuously receiving sub-segments
of the first frame in sequence;

attempting to decode (2320) the first frame prior
to receiving the entire first frame;

determining a successful frame decode based
on a result of the attempting; and

transmitting an acknowledgement message
(2345) to the transmitter based on determining
the successful frame decode, wherein the ac-
knowledgement message (2345) is operable to
cause the transmitter to cease transmission of
the first frame, characterised in that transmit-
ting the acknowledgement message (2345) fur-
ther comprises transmitting only at predeter-
mined times in accordance with an acknowl-



edgenent mask (2340) received fromthe transmtter which specifies
when an acknow edgenment nessage (2345) may or nmay not be transmtted.
6. The nethod of claim5, wherein each frame is allotted a fixed tine
interval for transmi ssion, the nethod further conprising comencing
receiving a second frame after the fixed tine interval has el apsed
for the first frane, the second frame imediately followi ng the first
frame in the frame sequence. The nethod of claimb5, further

conprising transmtti t wWbkter to
adjmtjst a ?r ansm t poﬁldleqb%l% %heh}é?&(?}?ﬁ%ﬁég@ﬁ[ﬁ%f@ﬂ%ﬁd@gﬁﬁ aim 5,
wherei n the acknow edgittar wihich (spaciiier svhen an acknosvhedgeavi ng
a duration | ess than f nSMm;tet i e

ofTHeR g (PariEiay Al Nt BFa ot
acknow edgnent nessa gﬁ ; d ?y i X e he
transnitt?ng an ackngghggdnélt nmessage (2345) conprises: applying a

non-zero gain to an acknow edgnent signal conprising a Wal sh function
associ ated with the acknow edgnent nessage; and conbi ning the
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the first frame in the frame sequence.

7. The method of claim 5, further comprising transmit-

ting a power control message to the transmitter o
adjust a transmit power of the first frame.

8. The method ofclaim 5, wherein the acknowledgment
mask (2340) designates aninterval having a duration
less than a complete sub-segment for transmitling
the acknowledgment message (2345).

9. The method of claim 5, wherein the transmitting an
acknowledgment message (2345) comprises:

applying a non-zero gain to an acknowledgment
sighal comprising a Walsh function associated
with the acknowledgment message; and
combining the acknowledgment signal with a
traffic signal for transmission.



determ ning a successful frame decode based on a result of the
attenpting to decode the second frane; and transmtting an

acknow edgenent nessage to the transmtter based on determ ning the
successful frame decode for the second frame, wherein the

acknow edgenent nessage is operable tgfg cause the transmtter to cease
transm ssion of the second frane. 11. The nethod of claim5, further
conprising: continuously receiving froma second transmtter a second
continuously transmtted frame by continuously receiving sub-segnents

]gf t he secondt'tfﬂ aneEhe rrr@htmﬁmm‘; %:Iﬁﬁn ﬁ,twférlerreim tl'meg%t}@@latedj@ second
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transmtter based, on eternlnl the ccessf ul code, of 't S cond
frame, wherein tKOR KBRS &@5 i@é@énegl @m@:ﬂe the math
transm ssi on of 3y MF an of the second frane, the
transmtting the ackno edg pssage to the transmitter conprising

nodul ating at | east one bit on a common acknow edgnent channel, the

transmtting the ack r lL.L.ter
conpri sing nodul ati n&%ﬁﬁﬁqgﬁ{glgﬁgﬁﬁﬁg}é%%Qgﬁﬁ%ﬁﬁ%h&gm#
acknow edgnent channegnd thaithel fre:tmd@e)trsqlmmter by gontigruous-
conpri sing spreadlng t he canmon acknow ed annel u3|? a single
Vel Sh function. 13, PRASGaINEID SURSEGMAN S af e SEeRond TRRE one

bi t corresponding to,hhﬁgﬁggﬁﬁyéedgnent nessage is transmitted to the
transmtter being tinme, nul't) he, same commun acknow edgnent

channel with the at |aé§@mr@fr\agoﬁmgheqﬁ edbe sepertl AppME Htor 10
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determining a successful frame decode based
on a result of the attempting to decode the sec-
ond frame; and

transmitting an acknowledgement message to
the transmitter based on determining the suc-
cessful frame decode for the second frame,
wherein the acknowledgement message is op-
erable to cause the transmitter to cease trans-
mission of the second frame.

11. The method of claim 5, further comprising:

continuously receiving from a second transmit-
ter a second continuously transmitted frame by
continuously receiving sub-segments ofthe sec-
ond frame in sequence;



40 14. The nethod of claimb5, wherein the transmtting of the
acknow edgnent nessage conprising nodulating a signal on a distinct
Wal sh code using on-off keying. 15. The nethod of claimb5, wherein
the transmitting of the acknow edgnent nessage conpri sing nodul ati ng
at least one ACK bit of a traffic champel, the at | east one ACK bit
supplanting at |least one traffic bit on the traffic channel. 16. The
nmet hod of claim 15, the position of the ACK bit in the traffic

channel varied on a r-fr asis. 17..An aratus for earl
L on o SequeAnEAN PG LO 4 GHoRE te, eEE0nE HaeDRRRPELD: ons
channel , the appar atmémg{ﬁ?@g}nﬁré oM Etfeangenfigured to

contlnuously transmt a rame to a receiver, wherein the fjrst

frame is formatted i deteEMINiIAIa sycseslylshecaresabiiegreond t he
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sub-segnments of the fiTs rane In sSequence to
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successful decode of the second frame, wherein
the acknowledgment message is operable to
terminate transmission of a remaining portion of
the second frame, the transmitting the acknowl-
edgment message to the transmitter comprising
modulating at least one bit on a common ac-
knowledgment channel, the transmitting the ac-
knowledgment message to the second transmit-
ter comprising modulating at least cnhe other bit
on the same common acknowledgment chan-
nel.

12. The method of claim 11, further comprising spread-

ing the common acknowledgment channel using a
single Walsh function.

13. The method of claim 11, wherein the at least one bit
corresponding to the acknowledgment message is
transmitted o the transmitter being time multiplexed
on the same common acknowledgment channel with
the at least one other bit corresponding to the ac-
knowledgment message transmitted to the second
transmitter.



of the first franme after receiving the acknow edgnent nessage,
characterised in that the acknow edgenent nmessage is received only at
predeterm ned tines in accordance with an acknow edgenent nask
transmtted by the transmitter to the receiver and which specifies
when an acknow edgenent signal may orggmy not be transmitted. 18. An
apparatus for early term nation of sequential frame transm ssions
over a communi cations channel, the apparatus conprising: a receiver

configured tqQ continuously receive a first frang froma transmiter
by conti nuougldy isteeimeﬁgosiu@?%mnﬁs% orei fhestransivtting of
sequence; a proc HE I : [1het
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successful framelifgcddghadednoa distisat Wealshheode axgingnon-afid a
transmtter rmdukéygrigfi gured to transmt an acknow edgenent nessage

to the transmtt ed on determ ning the successful frane decode,
wherei n the acknow edgenent nessage is operable to cause the
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16. The method of claim 15, the position of the ACK bit
in the traffic channel varied on a per-frame basis.

17. An apparatus for early termination of sequential
frame fransmissions over a communications chan-
nel, the apparatus comprising:

atransmitter configured to continuously transmit
a first frame to areceiver wherein the first frame
is formatted into a plurality of sequential sub-
segments, the continuously transmitting com-
prising continuously transmitting sub-segments
of the first frame in sequence 1o the receiver;

a receiver module configured {o receive an ac-
knowledgment message from the receiver dur-
ing the transmitting the first frame; and

the transmitter configured to cease transmission
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causing a conputer to performearly term nation of frane

transm ssions over a conmuni cations channel, the nmedi um storing

i nstructions for causing a conputer to performthe nethod according
to any one of claim1l to 16. 41

of the first frame after receiving the acknowledg-
ment message,

characterised in that the acknowledgement mes-
sage is received only at predetermined times in ac-
cordance with an acknowledgement mask transmit-
ted by the transmitter to the receiver and which spec-
ifles when an acknowledgement signal may or may
not be transmitted.

18. An apparatus for early termination of sequential
frame transmissions over a communications chan-
nel, the apparatus comprising:

a receiver configured to continuously receive a
firstframe from a transmitter by continuously re-
ceiving sub-segments of the first frame in se-
quence;

a processor configured to:

attempt to decode the first frame prior o re-
ceiving the entire first frame;

determine a successful frame decode
based on a result of the attempting; and

a transmitter module configured to fransmit an
acknowledgement message to the transmitter
based on determining the successful frame de-
code, wherein the acknowledgement message
is operable to cause the transmitier o cease
transmission of the first frame,
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characterised in that the transmitter module is
further configured to transmit the acknowledge-
ment message only at predetermined times in
accordance with an acknowledgement mask re-
ceived by the receiver from the transmitter and
which specifies when an acknowledgement sig-
nal may or may not be transmitted.

19. A computer-readable storage medium storing in-
structions for causing a computer to perform early
termination of frame transmissions over a commu-
nications channel, the medium sioring instructions
for causing a computer to perform the method ac-
cording to any one of claim 1 fo 16.



