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TECHNICAL FIELD

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

capacity of wireless digital communications systcms.

BACKGROUND
[0004] Wireless communications systems are widely deployed to provide various types
of communication such as voice, packet data, and so on. These systems may be bascd
on code division multiple access (CDMA), time division multiple access (TDMA),
frequency division multiple access (FDMA), or other multiple access techniques. For
example, 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



reliably support, given the avail able resources. Several factors

i npact the capacity of a wireless conmunications system sone of

whi ch are §sgblbgs bel ow. [0005] For exanple, in a VOiP%‘i’/U 2009/046708
comuni cations system a vocoder is often enployed to encode a voice
transm ssion using one of a plurality of variable encoding rates. The
encoding rate may be sel ected based on, 2e.g., the anount of speech
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cor r esponds “R@dingeate GRrhe-selted bassheticaBi Bnarmett ohtrpediecHEih destrdoy
the voice commi sAEARTIRYRIEM. 100D a%éi%ﬁz@e(ﬁ»b&aegs%&nﬁﬁ?caﬁon
represents a reduced-rate transmssion in a cdna2000 system the

ei ght h r at e systemdfostxainiples spreeeli transmissions mey be sanbrbeng Bl rote 4FR), balbiats .
During cert aiB, i O Lye |.on ri ods. wherein .t here
s no spocch ALY AR B kigphiua b tnoseith REVLBRSHE Flebune ke
ei ght h r at e gfqagsentntenshtr8t¢ bits anbyn ¢ightk ees fant cyntsioing wrdledst number of
significant | |. of transm ssion power in the system .This raj.se
the | evel ofteflirkifss s j e A qﬂ%&%&?ﬂ%@@%@lly
decreasi Ng sy9éppndsapaeildvest-2AOR M smlidsionQrtdt @ cdBHEFAyEhd Ry OVvi de
techniques to further decrease the transm ssion rate of a voice
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also represent a premium in the overall system transmission power when signal



[ 0012] Anot her aspect of the present disclosure provides a nethod for
power control of transm ssions over a wreless channel, conprising:
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i nf or mat i ontea@GRfdRAGnisfioRoPd i@k Wh¥n Biis deddr@Sned e IRPRRNAL B accurately
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determined to be of a critical frame type, process the traffic information for

transmission; if the current frame is determined to be not of a critical frame type,
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a systematic bl anki ng nodul e. [0022]
an exenpl ary enbodi nent of a receiving algorithmfor
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whether the current received frame is a null rate frame; and if the current received frame
is determined to be a null rate frame, not update an outer loop power control algorithm
with the result of whether the current received frame was correctly received.

[0015] Yet another aspect of the present disclosure provides an apparatus for processing
mformation according to a plurality of rates, the apparatus comprising: systematic
blanking means for processing a current frame containing traffic information for
transmission; and a transmitter configured to transmit the result of said processing for
transmission.
[0016] Yet another aspect of the present disclosure provides a computer-readable
storage medium storing instructions for causing a computer to process information
according to a plurality of rates, the medium further storing instructions for causing a
computer to: receive a current frame containing traffic information; determine whether
the current frame is of a critical frame type; if the current frame is determined to be of a
critical frame type, process the traffic information for transmission; if the current frame
is determined to be not of a critical frame type, determine whether the current frame is
guaranteed for transmission; and if the current frame is determined to be not guaranteed
for transmission, process a null rate for transmission, the null rate having a reduced
information bitrate compared to the traffic information.

BRIEF DESCRIPTION OF DRAWINGS
[0017] FIG 1 illustrates a prior art wireless communications system.
[0018] FIG 2 illustrates a prior art signal transmission path for voice.
10019] FIG 3 illustrates an exemplary embodiment of a signal transmission path for

voice according to the present disclosure.



[0030] FIG 14 illustrates an exenplary enbodi nent of a reduced rate
power control schene for controlling the power of reverse |ink (RL)
gate pilo ions according to the present dISC| 1]
FI G 15 |Iﬁﬁé?@%§%§§§ power control method according to" gkgpwé%%g

di sclosure. [0032] FIG 16 illustrates a prior art frame processing
schenme for processing information bits at a transnitter in a
connunicatl 17 |II ISt r.a i.a
nesoctatad (AP F sl dePuttcscialy pbodt Bl L FF b B PR Boiica
cdrma2000. BQE&%yﬁhﬁmM&hﬂMngmoaﬁes a prlor art nmethod for recovering

estlmatedl b' fromr ved synhols y. 6 [00351 FIG
19 illustra §Eﬁﬁfd®g" ?F%Ptfr Yugrsoicme %ff*mstrééﬁ'awmaﬂue@a?wprocebbed

t erm nati onp9h vbegdersdd 4 dyRkmhli@namissmedgef or systenms operating
according to the cdma200 st andar d. % 0036] FIG 20 illustrates an

exenpl ary eHdd] REhE ibstrgtesay cxsmplasediriadiment ob aresgivigrdsnsitie &vr di ng
to the pres

i npl enent at F%e%%@gy%%%% %%Itgigg Zl]lrgngﬁL gh]% id @?ﬂ%&f"é S?%]t ?ns{msl?eag |paﬂ[1
Conf i gur at i ewrhsis $lRE4) inddGdr di ng to the cdnaZOOO standard as well as
an exenpl ar i t.of a for link s ol. th accordi ng. t.o

t he present%Hﬁgtﬁg%ﬁ?gﬁﬁ%ﬁﬁgﬁ?mﬁﬁ V??wn1 5%ﬁggpgggiﬁggﬁgﬁ%ﬂﬁwygmmon
enbodi nent pﬁmabskgmakhﬂ@ng&hﬁﬁpmﬂﬁﬁdmﬁbmﬁbgnal t he ACK nessage on

t he reverse ar termn t dul ato 0039] FI G 23

i I1ustrates l@ﬁtﬂéﬁ%rfﬁ\s ot WY TTOU SN G ?184;1'1 @rt]‘*&f nag i eRBkSdon
of reverse byﬂ&sygaﬁgﬂnﬁgmgﬁgn&gﬁesystens operating according to the
cdma2000 standard. [0040] FI'G 24 illustrates an inplenentation of a

prior art r éﬂﬂéﬁbﬁlqﬁ o AREITIMPESY [ep trassmippiaxesmpsngesyas processed
enbodi ment gf ,a.k P&ﬁﬁu%hﬁﬁﬁﬂﬁﬁgﬂhn abhyaccording to the present

di scl osure. 0041 FIG 2 ustrate an exenpl ary enbodi nent of a
si gnal i ng s¢HBAEFIS illeraésgmakempleryAkdibadassngta mathph dorsgstenge | i nk

f | nd | ch | d/
o L G BT chemeL (7 P and o

[0027] FIG 11 illustrates an exemplary embodiment of a pilot gating scheme according

to the present disclosure.

[0028] FIG 12 illustrates an exemplary embodiment of a reduced rate power control
scheme for controlling the power of forward link (FL) transmissions according to the
present disclosure.

[0029] FIG 13 illustrates an exemplary embodiment of a reduced rate power contro}
scheme for controlling the power of reverse link (RL) continuous pilot transmissions
according to the present disclosure.

[0030] 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.

[0031] FIG 15 illustrates a power control method according to the present disclosure.
[0032] FIG 16 illustrates a prior art frame processing scheme for processing
information bits at a fransmitter in a communications system.

[0033] FIG 17 illustrates timing diagrams associated with a prior art forward link
signaling scheme for cdma2000.

[0034] FIG 18 illustrates a prior art method for recovering estimated information bits b’

from received symbols y.



[0042] FIG 26 illustrates an exenpl ary enbodi nent of a nethod
according to the present disclosure. DETAI LED DESCRI PTI ON [ 0043] The

detail ed I, L4 set forth below in connection wt ed
dr awi ngs Sﬁ@i@@#&%ﬂ as a description of exenplary enb%&&ﬂ%ﬁ@g/e%?&t he

present invention and is not intended to represent the only exenplary
enbodi ments in which the present inventon can be practiced. The term

"exenpl ary" this descri,ption ans _"serving, as. an
exanple, in q‘%gggﬁ]?ﬁﬂ% agésstarn 2? oR Y eg}lbo dlsrﬁ%lltjrﬁga %%IFmﬁgogggggFeWﬁ?aﬁ%}
construed asf forefrdiink tracymisgva ibragystons opatetingaich@ting xemplcamy2000

enbodi ments., The,detail ed description includes specific details for

the purposeS8F44t-ovi di ng a thorough understanding of the exenplary
enbodi ment s (gB6} ARG 2MUREkAI N ckémplaky erlRdBRRRABLNberlsAb L ERES Sdcblingd 1N

the art t hatschtegg agg(ﬁcggl ar % enbodi nrents of the
g to the present disclosure.

[0037] FIG 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.
[0038] F1G 22 illustrates an exemplary embodiment of a signaling scheme used to
signal the ACK message on the reverse link for early termination modulator.
[0039] FIG 23 illustrates an exemplary embodiment of a scheme for early termination
of reverse link transmissions for systems operating according to the cdma2000 standard.
[0040] FIG 24 illustrates an implementation of a prior art reverse link symbol path, as
well as an exemplary embodiment of a reverse link symbol path according to the present
disclosure,
[0041] FIG 25 illustrates an exemplary embodiment of a signaling scheme 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).
[0042] FIG 26 illustrates an exemplary embodiment of a method according to the

present disclosure.

DETAILED DESCRIPTION
[0043] The detailed description set forth below in connection with the appended
drawings is intended as a description of exemplary embodiments of the present
invention and is not intended to represent the only exemplary embodiments in which the
present mvention can be practiced. The term “exemplary” used throughout this
description means “serving as an example, instance, or illustration,” and should not
necessarily be construcd as preferred or advantageous over other excmplary
embodiments. The detailed description includes specific details for the purpose of
providing a thorough understanding of the exemplary embodiments of the invention. It

will be apparent to those skilled in the art that the cxecmplary embodiments of the



7 invention may be practiced wthout these specific details. In some

i nstances, well known structures and devices are shown in bl ock

di agram f i er to avoid obscuring the novelty o X ary
enbodinen3£8%$@§%%€%d herein. [0044] In this specifica%F%ﬁgﬁﬁa&gﬁkthe
claims, it wll be understood that when an elenent is referred to as

bei ng "connected to" or "coupled to" an@ther elenent, it can be

directly connected or, coupled to the other. e t or interveni

el enents may 5o Pra Ay a(ﬁiﬁe c‘(’)"ﬁﬁ ?ue{gl?e,se éﬁ?&ﬁca‘fﬁ%@?@%ﬁe }n§taf‘céer€e‘??l£%°twdl
as bei ng " ditrenirbyamiolenizes &d sh@in orblock diggrhinyfos® upbder thavoidOkdiging the
el enent, there arg no interve iag el enent s Br esent. [0045]

Communi cat i 8?1‘?1%? f}@ﬁée'ﬁﬁlﬂrx ° H%qn&gv‘%%efaﬁ F&1-frequency or multiple
carrier fremrariesis sFeifcakibNond @ dd Gaitns, it RiR oMk BhES t68MWHEL Bh clement
comuni cations_system 100, reference nunmerals 102A to 102G refer to
cel I's, ref efserEedimesleing Temrcid uGepwtiet ot endibereloment iitors be alirdetly
reference n .nal s (AT s).
Communi cat | SAEeRE anerh P URo G Bhak Ry AERAT,R BB ool prieny
downl i nk) f oonttastamdin s8icbansent iorefdrivd tacs dsmgretiractik cqpAbitedl & dro-ditbely

access term.nal (AT) 106 and a.reverse.link. al so known as an
o k) or SRR naltsh R RERT eSS el Sl BB The AT 106
i's al so knoyeo48pCamtrefiRtorSlsgéttaf mag us® Bisin@leSdapidr FreqEncR of URSEI1é baficr

station. The access term nal FAT) 106 nmay be nobile or stationary.
Each |ink mi§IYHEEE pSeREns UFiF dr Ehe WiRIEe codplar sorpmupicatiogy sesen 490,

Fur t her nor e ef&n@GRER%IS S07N R202808FRY cdPS, RRYerd@hfmdaN 186ALNAE0G refer
comuni cates through a wireless channel or through a wired c annelr,
for exanpl etolisnglafionserndofstarance nupeaki lAPAJaBNES refntoacess ermimalsi (AJTs).
106 may fur - : I | i ncludin

ot 117 1 oot e ket e Zho AR BBl U
Wi rel ess or transmessiane fphothe .ac¢BOAG VoA )Nl 60ammheniccass itarminab YAT R axie

designed to _allo i ple users to access a conmon C ni cations

tod om N Ee AR PR R8s B RRED Bs TP RO T 0P 15 the
such as ti nmaNli6l. STHMTUbE isRlse kaceeasa tehidPgtatidnl @ EHBNE Valtinvdrs @Bscriber
mul ti pl e-access (FEI\/A) , sPac_e di vision multiple-access, polarjzation
di vi si on nuPefig eThe aessss teppdal @) Koomaynbe tnobile -of statigary crijgpl link ppy

other sim | §coffdldid 2 AERASR nhBSAAdRRr FERGerIL! IFRHRAGRESS aCQARCRRNInLS
a channel allocation nethodol ogy which allows nultiple user access to

a common coh¥umiar & pandath dece Nfecosmaymestes dhiooghng wWamkssscehania ke thopugh a
various for i s LfLc. multi-ac hni .

vay of exanared crangh i Qab SRR b PhuATERRS ARASRKFrp® 100
di vi ded i nt oag fntircb be awgf ofsnminiber oftypeshdidsicaridcledief bus@r limsted) tovRD cartls
own sub-band to gﬁcsg‘ss thé corgmjr]i cations |ink. AI.tErn tively, in
TDVA syst enEOMRAE R s @YY of PR TRUIBInPT WECIFFOG 1eistYe RI8E r um dur i ng
peri odi cal | Y048} MakrhIdoRBninid¥ R0 FhtSms hit (VRS BIBMuBBRNIHE8S adcss
given the entire frequency spectrumfor all of the tinme but

di sti ngui sh&$oMMoncpaya atpnsnediyray Hhmereus natiple-ageesy ipehniqups 479 known
Wil e cert ain@%anRlchly (eiadisiR M3 t9k-ak RNt 4 ife.
descri bed hereinbel ow for o ‘e_rs'_ati ontlgcgoérkgsl g th?’t_ héeﬂugﬁgggg%%n%}fuﬁ@
standard, opnesessf (FRAINAhapgcesttivision multinks-agedss.wdldrizappr divisimemni igte-dchess,
t echni ques -ead] | X [ di.gi.tal comuni.cations

systom. - Foroub,AAEh otyiplc AR FDMR). S B HRUA i SETEENERhGRRE e
al so be apphiuéipl¢-accsyssivapt Bashdnieh alidvetiv GENBd(lery Shiph )lowy @liepk user

communi cati ons standard, and/or any oth comruni cati.ons standards.
Such al t er nAYTP° SRy V“EWH’(W?‘H%%]E@( :ﬁ@ ‘Fﬂegﬁ@?caft“é‘ﬁ P 1958 R VEHP Y
the scope oforbB@cmemgth tid §etids wigti-afQREd8thd e %éi WSt dxahgR, & HIBNMAr
art signal transm ssion path 200 for_voice. In FIG 2, a voice signal

200a is i npdstans. Bejefalfiuencyspecipmely depdrdsntorianugiher efsmalighab-Fasfs and
each user is given its own sub-band to access the communications link. Alternatively, in

TDMA systems, each user is given the entire frequency spectrum during periodically



[0051] FIG 3 illustrates an exenplary enbodi nent of a signal
transm ssion path 300 for voice according to the present disclosure.
In FIG 3, gnal 200a is input to a vocoder 31 i
generates a vo?@% ?ir ane 310a for transm ssion. The voi %nggg@ngﬂWa
may take on one of a plurality of rates including a full rate (FR),
half rate (HR), quarter rate (QR), ei ghBh rate (ER), and a critical

ei ghth rate_ ER- O nt e. de nat.i op _of an

o oht - at N PHRE it B, ARG GHAR 1ol clspr g R D hisg e

t he vocoder s@tGuhdor dihsfike g bithtisrageishids dvpaneamial thiongh frRnAOEE Lidle.
change oise in

correspondi ) i he detected back round

the sil enceﬂﬁt‘f&gmlﬁ%m[t‘ﬁ’é%’ﬁmw V‘gf"i’@efl’ﬁbé epieseRt dil% SHEHEEE to a
systematic RbankidigrdReid e fo? bperalbt £Roddthgttd Fit RARYOEESandad! afeeoﬁfs ed
voi ce frame 315a to the physical |ayer processing nodul e 2

further deserditedsiiiinihppevalhaprrpeiats fut dydechaiqsesdnl nglhﬂ?ﬂﬂpé Iesilts is
configured 4,8 Fél‘c%@r&uﬁﬁcaﬁé@@?ﬁérﬁ@l@d? g%rh%lé{tg% {%f:hrft&\fees%? gFJserRUt put

310a by selectlv I ng e Voco
certain fradsslogfrc trtas aisobadmrhedm putenBb@sedwintthe WaCDMA{we 3R witadleses

having a data rate less. t t of the eighth.rate fr n.an .
exenplary. ofUBBTNEHISTS N PPE sbdRha) oihiio SupdiericRp it cuuch Bfhyive
atraffic bbidtﬁﬁl&y@fnb@dllﬂteh& a%cfonmqﬂznéﬁ folresyithid 0 3&dpeof thebresent
illustrates an exenplary enbodi nent 400 of an algorithmthat may be

appl i ed by f1F€l°8YfSt ematic bl anki ng modul e 315. [0054] At step 410,

the syst errat[msgbf@lzt1ngtra@wbﬁor%a5mgrﬁpatn\§a$ssan e @034 0Rider @m:t@,@ a
vocoder 310 551 At step 4 the frame 310a i s eval uated

det ernm ne \Aﬁ@tchélﬁnfﬂtmp%lsmut R vagRder @4 0 Frhich cadgs Hiesneeels signal f@feerred
critical f O'traﬁtﬁglﬁgﬂ SK 'vgi@e 921@’0@1& Byla% Jo@«%ci%'[ %%’mggtaﬂg o b c%tc a
t F Fat es,

frame types e frarre a cont al ns” one 0 ese rca
then the fr ahealBgOfrates, ctttpct&lmggn the gwicctechntant bitbe phiys sigad! 20@aye ny time.

processing nsm ion i s deened

Do Cont ai o I hishZ R bty otRES Madehtar Bt bt e tBlatePs S,

430. [0056] (QRY.and B@hﬁmetﬁmER]’ yTitesi@ Takied 08fs prididddRo a @Rysiqin thybR- C as
"critical" is for illust % ée purposes only, and is not nmeant to

restrict th&SEEHS B “f%i? pPVBEB RTCPAICE feaise diapts g for Famsssion according

enbodi nent Std‘ﬂﬁﬁjﬁ*%e@ th%‘r &5@9& o g @ﬁébﬂﬂ@ﬁq% SRl if feldrCRiLE 1 N
alternative exenpl a nbodi nents, other sets of frame types nmay be

desi gnat ed @P]Pr?@é@ﬁhaf 1@hfnmt0@qiamyﬁn§@ﬂgw Shyengodiys repeatitige pwicanlagng

nmodul e. Suc be
W thin the SuBIEERHE RUEIEN ALY B IR BRSSP TR FEsi,
al gorithm evrajdubet2é§ :saprbmancétortherﬁiﬁrb ark 280 éorguansreintiod.r BieT X dldok 230 may
transmtted t det Ei e _cur ent quar nt eed. f or
tranem ss one i ot BRet Y TBP Efaskaag ik Shonishf dive by SRAAR At
may i ncl ude f@qie@Rry zacr anlstayag@a-, @gn,at f@eﬂamlsstdxan@mlsait@ma (1o sigdn).
exenpl ary enbodi ne afra may be a nunber assigned to each

franme that |[%04t%m ger‘i‘ﬁ%éll‘%/rafet@ﬂ%ﬁ‘@éceff&mee?d@ﬁ seerieEsiG BOPHENE 0 o t he
exenpl ary erhag Mnioi@hawa 20098t S treVhaf 4GRRd Mﬁ%%&éf%@@éﬁ%&%tf s

added to the current frane offset Frane(ffset, and the r
( Fr ameNunbe idetected ahfé@f@g'étlgnﬁl 0@ pPi ampls, aﬁﬁh@tﬂ (BR))E?@Y bt sabevtqdrfod)

th I I
operation 1 PG P T Eh R oRELATR A0 Podipe defo SR8 hnfl ol ot ©
al gori t hm pr(BBpmdpbe mlm@ﬁoﬂﬁﬁnes[dﬁﬂﬁg},vh(aheh@tmwmigmamoa$bntlains sifenthe

t |1 t th h t h th th
el st on SHETH W AR Of0THay Ik PP P3¢ CEB BE B SRt i
franes are tpadrgrogt@heind esshcfatyd Witloths il iS¢, OWhilSuE R #HahRrddatainge

techni ques may utili .g,, paraneters other than the current frame
nunber or c&tanéu nif éﬁ’ﬁ" ‘afsr%%%tan K frange sHencs merigfsHeay QR lutth etebding 2

normal conversation, thereby causing the overall transmission bandwidth devoted to

transmitting ER frames to be significant.



[ 0060] Based on the above description, one of ordinary skill in the
art will appreciate that the non-blanking interval N controls how

of ten .non.'v%bﬁo?ﬁﬁl?zfra”es are transmtted, with N=1 CO@F‘F}?}Q%Qb%%stO
transm ssion of all non-critical franes, and greater value$ 0
corresponding to |l ess frequent transm ssions of non-critical frames.
In an exenplary enbodi nent, N may take 8n values of 1,4 by default,

8, or other I j Ll . .ext ernal . sianal i
o shone; EBEEYPIELACRBII Fheats B ol I SERL 5] BHANE
t ransm ssi onomseythenoes sRhel200anc @t&Gedr, respectively, as processed by

a vocoder 3 stenmati c bl anki modul e 315.. 11 [0062

B108. the SDREhAC TR GegaBn ErulRe el yAend tapribvanit 30b for
| abel ed " ERvoiafigkcoidityt 0 tlicareseat difdicsate. fih @#®S, 4 7h& Sghal B0RaGs inpRUsh a
sequence of fé}arres maﬁ% arise during a voice conversation,

. e.g., a
period of siVPREE 0 BlchaenEtere B TEemydr deitiagpmispione Ble YoiceHTamB A,
the franme tBaRSHlSEkOMh SRAHGIEERT BPrEQNAE Qé;gﬁlilgrgtei(gﬁ{, ﬁgﬁi%& @),

applying a sel ectiive blanking al gorithm suc
transmi ssi oAuateytRiEAR)3diekth ratokiel e hwd acritorl Gflth kite(ER-0.elnveal exbinplagy i s

used. In FI . e fr. * ingludes eighth-rate
frames ER aggﬁﬁdﬁ?ﬂ%gf tzgltﬁ gg%{grg‘%%gf\ﬁ elé}qg'r%ma@t%ér%%ﬁ e lz(a:%ls rgr%%lh ﬁlerﬂgcﬁ%ect |y
as recei vednfay bmmade byldie vaddller B10efor thase eghtheifatt fianes cdntanedmusettrsand
3 are transmtted as NR fra(r;%flsil intﬁégord ce, with a.non-bl ankin

interval N LHSPEZRNS 22 e Teddedsdhrakaausinoissdn hgstense “ﬁ%“’%k
critical ei gishr TR ®idd PR HfaG prbSidbd RNssbdkihett lﬁﬁnﬂ@ﬁ%ﬁﬁﬁlﬁé 8% which in

FrameNum s 4 through 13 are sim]|arl ﬁgrocessed, as shown. Note in
FI G 5A, t hefy iy e%?%%ﬁ@%ml@?gfr%e%/ dorEruphy sicat Faypempdeseng moduly) =

0 are nar kegzo,[ggﬁ%%lgdg&frﬁ)eh hbidghEBNCHe t&@mmﬁ@@gﬁé I8Ny of a

recei ving algorithm 600 for processing signals gene by a voi ce
transm ssi opordigyredito panimizerthd wyrismissondjtsatentibs gododenroipug 3 Hiadyl e such

oo v BT B s P el G R 0 B BERT
conpl ement apytpti® IDhevithXutl pae AR phanR3IRvedalaasats eywhah thabbGha cighiiGhte
RX operations may include, e.g., RF lification, freqguency .
downconver si8R¢: ?/I} iﬂtf‘é‘F’iﬂﬁ%}Y @P‘g".d“]fl% TRMCE fiEh 6‘?02,3%%"’%? gditeniahferd
recei ve (RXjrafficOnessbiBbitspePSichR (Wp6h. usi ng, e.g., operations
complenentary to the physical |ayer TX operations 220 shown in FIG 3.
Such physi c&%Si’fb%H rigléétwrmxe@éw srabadayent 18P ot algorghm thpésesibag,
dei nter| eavj, i’ed%%f%%gstgﬁﬁ‘f‘?dlﬂhxﬂ&%ﬁwuie5%967] At step 630, the

al gorithm6 eval uateés whether the current received frame is an NR
frame. |f yEY54} Aestep 48 thehspsterettiorianking rsodybe BlitOretavds ediamerid O fremribe
the next fr Src%delaﬁethere is no traffic data to be processed for the
NR frame. |If no hée al gorithm proceeds to step 640. [0068] One of
ordi nary ski0055] At sthedX0, thevitdnle FPPisashabed tdd@iterhiid wikshel @GHPR OMRSQRRY

be enpl oyed tg_ e uat e whet her the rrent received frame is an NR
frame. In aff @&éﬁﬁ%ﬁﬁafmae?%w ﬁ*@ﬁ&n@@wsgw QAP ARG EFFTHHP Ry
be enpl oyedciifcad g6 typbdlelf @REFEN 310a bhRaih§ Sl drehROEL QN0 hlfihe
received frane. For. exanipl e, the energy _

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.

[{0056] Note the exemplary designation of FR, HR, QR, and ER-C as “critical” is for

illustrative purposcs 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



12 corresponding to the traffic portion of a received frame may be
measured, and conpared to an appropriate scaled energy threshold. If
t he measur. is less than the threshold, then a ,

be decl ar eVgg 2@{3&%@?& in an exenplary enbodi nent, no si gr%ﬁll{sé&g}ﬁbﬁg@ed
to be transmtted by the transmtter in the traffic portion of the NR
frame. Such energy eval uation algorithnk) may also utilize know edge
of the syst i . i ri npn-bl.anking interval N used
by the trang%ﬁ{altl"ge%?g%igﬁjﬁtg?%Sgérngaglgglialsapng%%d fe%' éélfheéc} 5010 Xﬁﬁw\f 'Y ames.

[ 0069] Not e etnhedipreeis ech cvgtedpdaeed phe erithof thp st bf e MRsee daeloboa,

algorithns i jyen f illustrative purposes only, .and is not neant
tolimt theRSghaLiigr %0, etaneihip ¥hulessbios minbepf ha emens e fgbe
det ection ak@mitthi®. defc@QifRlwhAtheBthe RuBd? frame PALAMRERE f&firahliBis{iSE Cinviad
non-NR frame nay be used to update an outer |oop power control (OLPC)
al gori t hm af*§mdlay sgdpdiatent, pgugrantacblsgsmisyion Mg dniledsta nog-gserafede8r  of
the recei ved ik NRndkidhEn "o , : )yxgg

frame quali t?/ I nai ca{ or (FQ) ?egﬁﬁﬁﬁgsengm&m n%,%?raﬁ%?ﬁ@ggﬁaed %?Lgrﬁnté&
has passed assprailiq gack freok thaOsecoofinwnsly ntarajedshi ¢akch burctdaire firmtmewdd the
appreciate th n PG al gorithm nma used to,. €. 0., comput.e

Sbbr opr at e CaplE) efinbinfal b ik WBone e Rl b e Btum FE T sfe Rllae
franmes, whi clrremyrabe offseFrime@fticd andthpewalt (EankNombéeeBhaeRfig@eiRani sm
between the transmtter and r.ec&i&v?r for t ransm tfed voi ce
frames. By GREIHAT AToQUaIcPesihEre) vl e thakimadaor bhrsgetflniiehe
the OLPC al gait bhihe MedulReopeRiibe &ld, Yae H18H prbbddd to ferP440. WthHwhdcAES
having significant transmtted energy tfor tﬁe traffic portion. [0071]
At step 6502algoHEmyRPeeds tosted 498y be decoded to a voi ce output 650a,
and the al gogq : LME: frame.
10072 Fi G TP Cap Pop BBkl B b LRkt BB YRl o £

si gnal tr anspicii aynlupathshde0 af sep 430 ney wedibr ek apglitdaotsheifgvdsdniames

di scl osure. alen[ IEI Gua7a & vfoli_tcen si.%pgl 2 Oa}t is..input .to a vogrder 710,
whi ch_gener 4t%8 °8 SYH P IPLHnsHIgRns SFC gty SPgHeH ey VB S £r ane
710a may t aeramRtea@h@fthan thed et frym©hurhiedr @8 curkedt frakn 8 gffeetfodbpertidde
(FR), half rate HFR?, (w?rter ratgmétq?%), eighth rate (ER), and a
vocoder nul PHehthan fgNpAuloORRIROR AGRIECdal so known as a zero-rate
vocoder frangnso| AeERS %50/ AeOgeembichBakidSmEQNes B3 Bdviays 4 A MRGRAS FraktO
when there is no new information to be sent by the vocodcr. In an
exenpl ary efbbaiPhewtal laypreoroessing masulegi0 S fpnsynissonn 1ppapteninleme

cont ai ni ng ; i | ded
systomt | o B aorant 20 (4P Giihe Kt KRR Gury ERCTE TR0 RS HE A Bl
voi ce frame cqisBmes wittimel pgnpsng bandwadter Afteocassissign b thelnell 220 frads, the
further descyibed hereinbel t he .systemati c bl anki modul e 715 is
cont 1 gur ed ¢iseRsn S PR el B ST ofs B PRaTh i fabde
out put 710a3bg. selectively replacing certain frames of the vocoder
out put 710a _w null rate (NR) or null-rate indicataor (NR.D) franes
havi ng |itt|l@6§rﬂﬁ%?d@aﬁ%ﬁ okt 4 ltlptmpmofpr%wav?lffila%fhe&ftégflaaprecme
exenpl ary em@diena%ﬂlb1a%mlg@ﬁte@ai RlcGRFdIS IoW bHGH noTBYities fARRS bRArAYmikE,
systemati c bl anki ng nodul’e 715. [0075] At step 810, the systematic
bl anki ng noditheN71®ricaoaipgdo Hafspagsonf 0B npn-ehticah ames enrbgregigiovalues of
[0076] At s LS d.t: :

(0079 e ShrBnhlty LEE R ARl B0t AL TS O 0
t ransm ssi onmbbdimehie NFmaneky d0ealosnt &j by defeuln®, ervelse raseived eatesr at es,

then the frane./10a i rovided 1o th hysi cal |ayer processing
nodul e 220 fs%er(:lfzeljﬁa?i%nﬁ%g’ft%rﬂalﬁgngb%{ngﬁﬁgw?{" not, the frame is deened
to contain &0sQNEIGY S aal 5A Alueratantdniphey hgo tiahdhiiksroReeascd 1 05t &l

830. .
315a*, respectively, as processed by a vocoder 310 and a systematic blanking module

315.



[0077] At step 830, the algorithm evaluates the current frame nunber
of the transm ssion to determ ne whether a non-zero transm ssion
shoul d be he exenpl ary enbodi mnent shown, the ne
nunber Frﬁn@ u?r'%gg?nlts added to the current frane offsetP%E{dgr?r@gg{ﬁg@t,
and the result (FraneNunber + FraneOffset) is applied to a nodul o
operation (nod) with a non-blanking intErval paranmeter N. If the

result of t ration 1s.0, t Al gonith r.oceeds 1.0,step
535" ot ner w2 IR B BhiclPe bBrdner o1 BRI P FEEBET A B
835, a nul | “ERT end diglitb-aite crifdNRirbhed Inleial (BR-Che Stehanenidnice df frSusmay
frame may correspond to a predeterm ned.f or Jindicator

r ecogni 2abl EHEGITRE A YREE BRI 6 APRTPRLORUCHEFIMPE R fan, al so
referred toc@semafisrane conprising null traffic data. Null traffic
data nmay contain a bit pattern that the receivi ng vocoder does not
use, and t hif063hE H{@ JA.tthaframe trenstdssignisequsace} 19a 5 ereaspanps thide result of

recei ving vaGAARE  siBRA%IARPE Gleorifif §‘E§%g@¢@m thRaRiRARh SEDCRED 1DH !

frame or indicator nay be a rane having nu traf
data. | n ansthhem aspedonkifpinteeyed ot ¢ js ushé Jorid Getle i sequbnte afffieanass

i ndi cat or epeat the.last.tra 1tted 1.8-kb frane, ther.eby

i ndi cati ngnﬁx?al*l (ﬁlé#efs F%,g%@é’%gé. ﬁc%%@n&nus fr%tﬁq\@gﬁgﬁt%eﬁ%r%y%‘ﬁ@tl? C

IbI anki ng mdﬁhmiﬁdcﬁcéirhlrcﬂy hdescigedfidrh voalder IINR).c.f 4sanER ﬁamélleFmimthmadl
ayer processi nodul e 220 r transmssion.. In an exenplary 14

enbodi ment , 2 &ﬂgﬁeltm?ﬂ’f“ge%?%\ %@Sﬁ’?é‘? ?F§°‘i46mter"ét‘ffﬁ‘&O"Dl?lf‘é‘,“rlgﬁ@r‘f%ﬁsﬂ 4.

consunes M pEARINuEd BRAiEDE dBaRthddyhe AfbL8E: o L3RG SEhA R frdrier e |

rate frame, the algorithmreturns to step 810 to receive the next

voi ce frameisApsmiticd @ sER fensd Erameibim’s digopstr] Jage similagly grocessed, as
illustrate exgaip! . t 1SS ARG o *
respectively, ;H;.’ %%é%@%’ggégé%%%ggg)@%gg@?syst gmat e %ﬁégﬁlﬁﬁng
modul e 715. N)G0OBdrf mlarkeB] G 9, the sequence of frames 710a* incl udes

i ght h- d "ER' d |1 f | ed
"W gener MUATER b RBEL Bt aarca BB YB6RE o RY kv Bick 1 shERT ©

t ransmi ssi opreegingnimalé Lbaeratedby & spioatsnstnissionaigheSpitt crplo@ng b ¥ sidnadic
sel ective bgﬁn in | gorith gu h aks%ﬁ%go to the transm ssion sequence
710a*, wher B8 R |Saﬂkfis:$d ST N'= 4 is used. In FIG 9A the
sequence of [§063MBSFIGIOAT stbi6] (L6 @anehiged Hotabts@ el RARRX E%uglwécéawdl sin@t e
frames NR Il:r ameNum O is tﬁr]ansn’i tted di rgect_l y as recelgve from tuheg
vocoder 710 ¢ & operatigns camplrepteanie thek werahions 280 seghagghoven wrldG 3. Such

t itted f - 4 i t ' NRI D
fram, in aboorNaneat ey neARg T DE R feaidn. AR #hedie e Wi

frame is tréiltsimg. eed t o guarantee periodic non-zero rate frane

transm ssio escribed w ref ere to the al gorithm 800. The
bt ocessi g o1oeBF ARERERSE BBl Bt IO Pl o B Trindl it s
one of ordi bagrytigksichinplemehas 1@arlie physicalghiter UK dpbeatipher®dhegn in FIG 3.

descri ption, &(?083] FIG 10 jllustrates an exenplary enbodi nent  of a
met hod 1000 SPEt PR SRIRET FRochF RFEFITEeARYIP eIty ©to detpding exipiftieaving,

di scl osure. s)Nab& cbR8iniBt Bed 1000 is shown for illustrative purposes
only, and is not neant to limt the scope of the present disclosure

to any partilQW7hAt ptep AY therrdgmithp 008472 uatesprhethepthegurrent egseived Gamg is

determ nati }ﬁ{aﬁ] . I st af fi
i nformati on,gHt e #e?ﬁl l?{?g%lﬁgdi oglg%rlr??reantﬁﬁ%ﬁ) S‘? JOL gQL(IE H%q%vgtecélglfnﬁ tge 15 gf]r%me,
for transm ssthere ipuerafficwitagd bs procemserbiior thatNRfismbi Hloo, hO0RELithAt st ep

1020, a deci.si ond l%l q[ck6ﬂfat ermnes the result of the determ nation at
step 1010. proceeds 1o step .

[0068] 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

cnergy in the traffic portion of the received frame. For cxample, the cnergy



[0086] At step 1030, if newtraffic information exists, a traffic
portion conprising data representing the new traffic information can
be added f [0087] At step 1040, if no new traff

informatio 02%9@?625?2 then no new frane is transmtted u,‘,’ngng‘{UP{QW’OS
respective frane corresponds to the frame guaranteed for 15
transmssion. In this case, generate the frame guar ant eed for

transm ssion inclu nul l..traffic.data r ni zabl e

oot vi ng. vowsaEr i e bafkh Sr SRed{GBRET AT b PeRrodoSidsampured,
exenpl ary eebatipitiptiaefscledédely thrtid Fehan®shon chagnisilésy g tnul |
rate frame transni ssions according to the present disclosure. Note
the pilot gHurshgldstpmadty Gargs V‘éﬁb‘F declyred, GE‘F? a8 Py X Hplesn SBEOHHEY, Neind
i's not meant; Igh&l id éx@i‘e&te& RenesapRitel vl bR Pheakat m%éﬁéfﬁ%g&%oﬁgf ﬁt)é%?t@m;
wherein a nu rate frame transm ssion I's necessaril cconpani ed by
a gated pil demer Gndransyenaluptgmaddorithmynay also ufahaemaﬁtvledngcrthfr Btemptio
of a TX tra @n%

pi l ot porti g%mﬁ%%?lsdh?e%@qt% b?quave a 5”13 erugéndtt%}th ééslgﬁ r%&%ﬂmeg—&%ﬁ
transm ss| oim i detectioinlof Nt Bathesame t han during transm ss| on of a

non- nul | For e e FI G 11, ilot

Gating pat ¢ SO BFEC s Reractinig® cEpPRBisaT e Smeis! Suis fven B

PCG s Vmerehlms{rﬁtﬁre@iutﬁbﬁeslcﬁﬂ)t Wi R hoOiednt RElliGR kRGN offthe prBschl dsdldshire to
e

alternating with 2 sub-segments or PCG s wherein the pi is turned

off. The usénibl"arac‘ﬂﬁrfbﬁ%Fi%tﬁ‘ttloﬁlal%‘flﬂ“&‘ast| ng pattern during nuII frame
transni ssi of whet

franms curr oheT AT ber g Taeroagy Qb REE U bl RRIEh S, ML ARM L A
e.g., duringuisulobp pave cdetralr(RLRED Rigarithiress tiB30cdiver FlnGnixeppg0] One of
ordi nary sk| h te h resent

di scl osure t’ﬁja?élmle{lt 4 %t’allln\?tgr !)tltpg%% Sgd gon'%da(t} ere%géyﬁalﬁiugé%rggtaﬁ 'iesuu of
derived to sihgthata frivec q;mae]sprmde:at@f (HQID IsuéhaMRCE'@ﬁhepeaﬂ’péce&amé)ea@ | ot

gating pattern i.ncl ude 0 ans ssions ever

sub- segnent p’(’ﬁse%allg’rchﬁ% ?1{/3 ér‘f‘ wafltﬂ?raﬁt é&@ﬁreﬁ‘lateetﬁ?t&?lwc
techni ques arg@rigaNhem @Je@% leQr RBm %&Qh@pé}ﬁﬁtﬁ@ggﬁl% -irftéter B8 $ARL(SIR)
di scl osure. [0091] In anot her aspect of resent disclosure, to

further red§eBoinhier gcejied fratpemyhch s1aybs usgd tpr&eldsysapéfﬁt canfrel tsedheek
control rat %qe@tanttﬁ?bét%eeaﬁg trttgmiﬁarmé NceivEMB] e u'ah%FQ& vaiBER IS

may be reduced. In an exenplary enbodi nent e station ma
reduce the mwelbbng gfalityorhgelk d:stlltsrdcnpcﬂ/\mm@%frmts teroteR{slgotithmengsbet o

t he base st ?&rreo P; ﬁ&'ﬁ%% O%h el th\g]t‘t%glr V\l%cant %rlari? lfm gL 6:1"05}.%”l nt&to

conmmrands on rrespondi re
pi | ot transmaﬁ"mmnmn even |n frames Wnere t he reverse Il ink pilot

portion is | nuous i ate not her exe ry

enbodi nent , PRl BASES ehd e i eciiegas 8 dorr Httpi%@? 28 ol
commands  at a%oftﬁﬁU@(ﬁﬁeﬁtﬁ{sQost%b%m{)ﬁﬁeéd"ve&ﬁ@ﬁé&t%ﬂﬁr power contr ol
group. Further, the nobile station receiving these reverse |ink power

control comi¥as Ffﬁa? ilsprlys endterstEe ewnpdny pebodimapstiasignaligangmission
non-nul | fr 3I®mS00 FQ" ofb‘élat:cofrﬁtﬁgt%rsﬁnie ﬁre’é&ﬁi H%gg&?é’ mhefiGlR g’mc!: €9Ra1 208 is

all) of the'recel ved power co conman Fom the base station may
be utilizedinwt t0186\10©g<mrr7'c1)0 wiieh ganbiales aspitifiomed 107 fomswiwgbsons ok voisk|

frames, suc 283 revers iol.at .port.ion.i ,
descri bed above. \M?zh pﬁe@n oParfsa pphéltﬁgt chcgér)l[ Srigf u%llg%ﬁﬁl;ﬁageg&g‘g’ehaﬁﬁ?tf her
descri bed vm(HR),rqaﬁmafreste@Rp efghBisrattZER ) aadig hododler 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.



[0092] FIG 12 illustrates an exenplary enbodi nent 1200 of a reduced
rate power control schene for controlling the power of forward |ink
(FL) trangm ssi according to the present disclosure, 0893 In FIG
12, base %?‘l“@%ﬁ%nsm ssions (BS TX) 1210 are shown EF%(H 2‘\?%’?%708
nobil e station transm ssions (M5 TX) 1220. The PCG s contai ni ng
forward |ink (FL) power control (PC) cordmands sent by a nobile

station are as .hatched PCG s .in, 1220. An. rd-right row, .
or hgi nat oo 1RIR Bae iAo b e aviodh s iness ke Tofier B b in
PCG transni firggroRides Hprob@sai wdiad frone Titereihs phittcal RgEi pregksithe Medule
commands i s %gpl ied. For exanple, the FL PC conmmand sent&%y t he
mobi | e st at Ph AnivphersiersTibsd pereiappipyetc systammichakingmaadulsy 15 s
transmi ttingofr, RER, #hin®leGhe ARMkioNEitd 8F 1l Rchler dullfie hifaaljed POG s
in 1220 correspond to the RL PCG s wherein the RL TX pilot i$ turned
on, accor di sideatigely meplapateewrtpinl frumes ehdwwodotignowpid 04 witiFndl tate (NR) arhe

sanme tine, i i E ds in RL PCG s
correspondi ﬁ@ﬁ{%p@ﬁggﬁgmqg% é?‘ﬁggﬂ@ﬁgkﬁgl%ﬁgg%ﬂ The nobil e
stati on doef0neéf FEEH dluktatBGnocaampladsemiodithent 80Mohat dfeihiRthaPti@y $¢ The

FL PC commands. are thus transm.tted ly.Jn those RL PCG s that are
al so transnf‘?‘ﬁ'&@li’m}]’eisﬁﬁe’iﬂﬁtéc %ﬁl%‘bg‘ﬁ?(ﬁg‘f%gchene, regar dl ess of whet her

a gated pil glo7ppht @ENSICS HREPIEOUSTH WANKRA mbdlc 1 1FecR ks aGrahRr7104 86R the
(e.g., whether a particular frame is a null rate frame or not). One
of ordinaryve¥eHe1710n the art will appreciate that this may reduce the
conpl exi ty gafp76l AP BR AR 7100t £aRbE0 «f U averR! dir FGr PC
rate. [0095?’ Flﬁé 1361"|pi§ Ustrates an sexgl;’i)rlpt?%ar_J errglo[%i neeFllferlsgo ’o%l J;(ER’
reduced r at er BRwEnchoetes pusldesmoérbergichblior transtnissidni Agthe Fremp G confains one

reverse |ink:(RL ti.nugu [ o] nsm ssi cording to the
orecent i ot STl GHBLR - he AATE RoBRE B RERIR Hibrb Bl

| Ihnk (RL) hp?wﬁﬂle@gﬂcl:groﬂap(rﬂ%orgﬁmpimdmde. Hemnt, t}byﬁaﬁgéaﬁsleerﬁécﬂb!cmam{aemn-
shown as hat che in . wnwar d-r.i ght arrow ori gi nates
from each h&’i‘%‘ﬁ‘gﬁt%ﬁthﬁﬁlﬁoﬁ TP C%c Sf"r?éepggé\?er se link PCG transnitted

by the nobi [g73f At itong30)ale aBRPHHE SvAlitResARY ERSRONShOBumIRESFted RL PC
commands. For exanple, the PC command sent by the base station in

FL PCG #3 i Haugypssiando gotermac whainfiea rangeromansmision senld be mgdetIn teoc
#4, tc. 1 < ; shaw t j r o H
etc é qug%é]emlbad fHef? sha i He c%@ﬂ%&ﬁhﬁﬂﬁeeg’?%}& ﬁgﬁ'&? ﬁdﬁg)cpto the

commands in F s corresponding to t atc , as shown in
1310. The bageensframe offse Fesnatitses endithRicesPC(rommdinaberi-nFrameOffsct) is

non- hat ched_P - 1 FlLG 14 i)l ustrat n _exe ar dj nent
1400 of o r SeRICAP + APATR SR R hpa g bt B PSR ET R A e
of reverse tdsalkof ik mogabegeatibots O thangivridsh proscals @osteh 883, ahdrivise, the
present discl osyre. #0899] I %55' G 14, the PCG s containing forward
link (RL) pBWer Prss mands sent by a base station are

agai n shown gmshm aBe PGB rdtdinkiftd@r (MR 9| fhhdRyatAuhit@l SRR LOW
originates troma hatched PCG and points to the reverse |ink PCG
t ransni t t edfiBge Ty cappipped raprpdicrined feaplsl ar anliapns recognizapoiedhag

received RL r&gvgmam&%neggﬁ éé%ﬁln i Sliol) 8134 ref%[éagég§g fifink g%%;risin%ﬁlul[

originating froma hatc I cates an conmman ansmtted
by the basetsfimtdan Nulldtafiicdatomanp ppitiied bifypatitre thMthegedtehang vocoder does

correspondi ng RL P i nt . . The.base station only .sends .RL.PC
commangs | nipLop i BRIl FPR Bl R i B e FDefs 4R e
stati on doesspeot foderdniRe, tRCrredaeraiiets! nutl fishe on dntidaddrangtheRGRo8m 1.8-kbps

[ 00100] For exanple, t PC command sent by the base station . in FL
PCG #1 is agfamﬁngawa%nqﬁaﬁﬁﬂﬁﬁae?&w&%ﬁw% ¥ ﬁml?aﬁ%eéﬁﬁe@é@dﬁ@@
etc. On theoptbRatoNHAP repbhtehdlastRian SRR N B-18B0 tralY, thiSoPRERaiiedhiliON 1N
FL PCG #2 is not applied by the nobile station in transmtting RL PCG

#4. | nst eadaffis dgi. exenpl ary enbodi nent, the nobile station can
[0079] At step 850, the systematic blanking module 715 provides a null rate (INR) frame

to the physical laycer processing module 220 for transmission. In an exemplary



[ 00101] FI G

t he present
il Tustratiy
t he present
received, t
[ 00103] At s

15 illustrates a power control nethod 1500 according to
di scl osure. Note the nethod 1500 is shown for

Séwfl%§;s only, and is not neant to limt t"?&&%@‘%%‘ﬁ%s

I Scl'osure. [00102] At step 1510, a current
he frame being formatted into a plurality of sub-segnents.
tep 1520, the received franmel4s processed according to

oyt cal | QUahoBeAE 1t AOIOLI LA 4 BB

comand rec
according t
step 1540,

desi gnat ed

elrve esl gna
sigaalfrigrahdwgithe dA fodr tr@hsnpiadidreshd sull @ediangd the alddriled 10840

th . SS| of TX. sub-se nt follow ng the
§‘i§g§i@8’rr;r§?r%‘§qs gg -tg\gﬁégfmge?&?ém@ ﬂieovogg@fﬂ é‘iei ved power

control comppgsd) FIGL dnf SUBLSRIEBRINPAS REmE tAAMIEGdERRGEQ AipR9adP 2
second gate7?|lot pattern

Sa*, respectively, as processed by a vocoder 710 and a systematic blanking module
715.
[0081] In FIG 9, the sequence of frames 710a* includes eighth-rate frames labeled
“ER” and vocoder null rate frames labeled “VNR” generated by the vocoder 710.
[0082] In FIG 94, the frame transmission sequence 715a* corresponds to the result of
applying a selective blanking algorithm such as 800 to the transmission sequence 710a*,
wherein a non-blanking interval N = 4 i{s used. In FIG 9A, the sequence of frames
715a* includes 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 is 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.
[0083] 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.
[0084] 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.
[0085] At step 1020, a decision block determines the result of the determination at step
1010.
[0086] At step 1030, if new traffic information exists, a traffic portion comprising data
representing the new traffic information can be added to a frame.
[0087] 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



[ 00106] Accordi ng to anot her aspect of the present disclosure,

techni ques are provided for early term nation of forward and/ or

reverse |i ssions in a wireless conmuni cation

save powebﬂéﬁﬁﬁﬁncgéase capacity. [00107] FIG 16 |IIus?r2¥§%ﬁghI6908 or

art frame processing schene for processing information bits 1600b at
atransmitter in a comunications systeld In certain exenplary

eMdemMS a i .n.the

Forward 11 nE=urish S TE ] AEEhaG RIS ANSRLARE dfliblibl fEficld il

commruni cat i oaficsiamtrecugnizhle bp Acirbdetisy atcodertak ehestulltdam rab. t he dat a

processed b ions illustrated in FIG. 16, [00108 e the

Pt ame. pr oceAEFRERL M PIRahsaiopl S roulhei T S BIBESbetigy,  and

i's not neanideh@fyiShulliret flahR tS6HRIEsIOTs dcbRdRE eS BB hredbif Glsoptire. Nateany

particul ar processing schenme shown. Alternative exenplary enbodi nents

of the presBHPt Al Ichens & vsp farbystratve srinases oalyf it nhiereBss;! ¥yt the
schenes whi ehy 0BYihe Brdent disLoRh IS T)}sﬁ%s%lﬁ% Phull Be ﬁm@%s&%%ﬁ i n

FI G 16, and/or add steps to or ete steps fromthe schene shown.
Such aIterna@mv@ﬂé%@mpMamyﬂéﬁbuymﬁhnbsﬁamenﬁwmtenplated to be within
t he scope o n r 0 Ln. El

o et on CSIPLEESAT rRGCRRY g PER TR o histbbiaout depa ity
rate R ThepﬂunbakmdﬂzonTmrmﬁﬂPOMmbﬂuﬂ)ﬁ@aﬁhogEﬂﬂrﬁﬁéqu&nmhmaﬂﬁgnay

depend on the sel ect For e dma2000 system
Cher oy bOSEFSSIO G e R CBTE Qg D T RS ATOR A S For
rate"), 80 bkdngplfek shovarm FiGhal ﬁ‘he bdtGaling Atk fof a REIN k@ MRy CoMtPOAET
rate"), or 16 bits per franme ( ghth rate"). The information bits

1600b for ald?# &rbesegmémé o1 PG@tSI %qrfg}n therrdlobis thyed ore(indipateddye BB in RIGET B,
16A. [ 00110L1t§5at§g%hlﬁ&@»se Eﬁ@gﬁ»@awﬁa’ ik pdigiat; 8%1‘%&!:(1%@ SQ@fa

generated and appended to the In mat i on |ts 160 or a frane.
exanpl e, andi@rentmijotigetieg pafieti dmingrneﬁl e tieysneissorks r(la@l:f@)thfkmmm at o one
of or dinary ki LL il 0% Al e 40k, 100081 SRESSENS L Do ponbl

of the |nforn3%|ond6 8 T@@gb ne ﬁff R F%%?$ IIEIG
16A. [00111maAtbesiteipe. @6310{m@nﬂloderdeteahina1hhrt§eﬁmﬁ ﬂi)@l(added to t he

si gnal 1600 E r tai| bits nay. represent a fixed
nusber o 201900 BrE SR Binkry 8 R Ruberbreci I ightot it poa desionter
Si gnal 1610k @Wr@ﬁﬁ@bﬂotté’aﬁn hﬂaﬁdy% eddilgidenadd ta&%ﬁa £ ﬁr@%eh!%?ofnuil
encoder tail bits, as al so | ustrated in FIG 16A. 9 [00112] At

step 1620, (iHECS Kpigrenpieghe plot@arrsRadonTaey @pade P! (TERSTHEFRIS G &) .
As earlier Gﬂg%dbbs%gmeﬁt*&? pERC 9Ph g, Jﬁg%tﬂe%&t%é% SA ?Lﬂd&% Q@dhnﬁlp&oﬂéng
odl n (0] e C

or turbo enc d the repetiti may serve to further 1ncrease
(or decreas eonternpllawé tebswitlh ‘Elpimopanf thgresehediselagusari t t ed ener gy

assoctat ed Whgh RGBS IReLos LS Loy =nRed! At IR SIBLAY LI

t echni ques no 0 one bl ock
encodi ng or n@hdmfsmmméﬁaecs&staﬂmdpmger cafitiblige df thetfotdard lidk eindd)ri‘@fefsl‘ae

encodi ng expljcitly described in the present discl.osur e nal
1620a repregéthﬁ?ﬁﬂﬁ%ﬁE@ﬁga c#ﬁﬁéﬁ?@ﬂp %Veﬁﬁﬂ@FﬁP% rWQ?EF@'O%f
signal 16 10%ag§§du@é 8 nuhlbussriatRed iifk fdwer L6hrol LORRLRAAL sealieR HERRe

the signal 1620a is interleaved, e.g., to inprove the diversity of
t he encoded S&jipmbsheh a8 lvascading Enwaiddink podiereamer bspmmangds oaly dfingr y

e L 100 L AN L U B L

i |1 ustrat ed thareFr® lingAilot portion is continuous (i.e., non-gated). In another exemplary
embodiment, the base station may transmit reverse link power control commands at a
reduced rate, such as in cvery other power control group. Further, the mobile station
receiving these reverse link power control commands may apply each one to control
transmissions of non-null frames. For null frames, a reduced number (¢.g. less than all)

of the received power control commands from the base station may be utilized to



[00114] At step 1640, the interl eaved synbols of signal 1630a are

mapped to a predefined frame format, as also illustrated in FI G 16A
A frane f%(ﬁl%wﬂ?z%fped fy the frame as being conposed P%fr/l%m%/gfﬁdsi ty
of sub-segnents. ITn an exenpl ary enbodi nent, sub-segnents nay be any

portions of the frame contiguous along a given dinension, e.g., tineg,
frequency, code, or any other dinensionl® A frane may be conmposed of a

fixed pl ' f > - - LNLNG:
e DI ki e R A S ORI SR BRSSO 0PI AL 2
exanpl e, i npdet pextemps gatyd, esrbadiibeErboar Clitest agniptary hevaivcGDMA tschaiquer d,
b- t def | I I nmbodi t
Sccordi ng ¢ e Aot mias © AIQU SBYREAE ey be. def i ned as a
power cont r j09gr BLP 1 % MGdated HALIBplatyertiidiradng 1 20085 rafute @ FldosiwaRNt S,
the interl eaved s%ﬁrrbol S maf\;%l,lljie mapped in tinme, frequency, .code, Qr

PP .
any ot her d RN pOsEIE fregn “%F‘“ﬁﬁ’&Wef?fafﬂ‘%Yﬁr§§P[bﬂ:.L HEPHET RS RECOTE NS
frame format, gﬁ@ﬁregéﬁgisgg%g_fy the inclusion of, e.g., control synbols
(not shown) along with the interleaved synbols of signal 1630a. Such
control synbH193] heljiG 1 basgetatien gansnpesives (BSAX) 02 1Garablatven alfrgawnish
format infor I . . g b s :
of the syrbal e RSy ERRinsoR s DI, LG SRR AR R
16A. [ 00116péiverstoapoll(BEDcorhinendsisgrtdly akbetila stasiomadshatesk haschgd PCGY ia

one or nore rier waveforns. In.certain e a nbodj nent s, .t he
oaubat i on' hag- kbl SRR R 6 RS PGGe: RS RS
QPSK (quadr #&rwag! RSRESE sBhdntittkEYy A8 basc@taGion whBredl 188 Alceit&bORPC

represents the nodul ated version of the signal 1640a, as also . |
i || ustrat ed cPmmERds iy applied; Fprgxemplotheitd. R eqmpandpendtydhe mobilgdation in

variable x iy pit&sd %é)g[sig(gg}&'ﬁ%sess&aﬁgn ?jt@@&tsmtitﬂﬁg PRBERIL ST gnal

1650a is further proc ,_ transmtted over the air, and received by
a receiver. [M%pNo860 Fifeddrthe bechadd’((Ee &1 1228 coyedpondtolthgBDXCH uir t her
denoted by the vari abl ol | G 16A i e e of ardipar i i
the art vi 1 PP R Exbiblls MRt her B B0 AloQIEL U 100 dold,
1650a for t @A EsAothe aamk tirge,ajd mobilestaionton-sehds Fr BC werhinakdsdmRL and

Further prodRebatpisraigin B ireed PROSY Busmopoos L4t 6 pbitk bt deies

timng di aghaiRndssec @ngflandhs idthd nbi-h&EhAHL POGWRITthe IFLIHC &dr@ifialds Bg:

schene for cdnma2000. ) ) ) )
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,
[0095] FIG 13 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,
[0096] In FIG 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 applics the corresponding received RL PC
commands. For example, the RL PC command sent by the base station in FL PCG #3 is

applied by the mobile station in transmitting RL PCG #4, etc.



[00119]In FIG 17, the base station (BS) transmits at 1700 a series of
frames on a forward fundanmental channel (F-FCH TX) to the nobile
station ( LLhe exenpl ary enbodi nent shown, the sybs )
correspon (2)00%)@?/\%%} control groups (PCG s), sixteen (ngﬁgrgg%@%g}@g
15) of which nmake up each frame. Upon transmtting all sixteen PCG s
corresponding to a first frame TX FramelZ0, the BS begins
transmttin toAf T n ah di nment,
the data tr r@zﬁnﬁg&@ 1%&?‘%@Sep&r%é§é§§§’cfgé%sﬂéf%@?%ﬁé%gg 4d@slﬂq?:[‘riie(tr)&é)’g her ei n
wi t h ref er enmecspanditigGs tikthatahdd PEA’s, pODRM]iOM3 toh el eBasd stkaiontdbes ddBsend
receives at ;1710 the PCG trans  tted., Upon receiving the |ast PCG
(i.e., PCG JC gmrpaade i, fhe étgg’qdeé(g‘éﬁdi ng to TX Frame #0, the MS
begi ns decogio9g] RS Fr alier#& dskagpaly enfo@ngent 8400 ofRdedutb@ratiessied
information is available a decoding tine TD thereafter. In an

exenpl ary eRHY@ FbARe frrentelinaths goraroBeveps b Rrbteaied pilos Hrigsugsions

her ei nbel OWaé@oH?n%:‘t%ftﬁ'erﬁ@&%t Ligcibdue 18. Note while the M5 is decoding
TX Frane #0, the PCG s of TX Frane #1 are sinultaneously received.

[ 00121] FI G 1#9P] Ind86r i the PG bantainimg foreatiolehk1(8A0 pbwer coscaBE) ng
estimated in [ it U o) ej ol o O 2], At
step 1805, gé/rﬁ%x%?&ss sgﬂ(%)s/ alb'%é%séatg)lpea% 59%?1%1 s!)hgﬁg fa§ Xeﬂ&ed%(%@ 8 En £4]1% A soild

el'ved for an entire frane.
[00123] At doepwdr8iht drvev sygibabsirym anhattFODRC @) @ d e mactoltiat rederslatks ed,

and deinter ved to oduce .s | s y', also denoted . .as si.gn

508, One BECH T bR ToRE St it bnafies P SOrSEPHl e ERaTed e PC
operati ons p&hmn@id¥e ®rathe §thithah 048R £RW GERNdg HOmA hdtdhé@Pee; of the
operations performed at the transmtter, as shown in, e.g., FIG 16.

[00124] At stnsfrates on RLcli{ecanymisl angmitigd &Y thecwaesiatigighatdrintapelicddgivn
knowl edge Ofyd fa&hd &kt gl%ngllnfg RANpEERLERRINTD AThOBase sfod &lIE sRdIRY. PC

i ndi cate how nmany bi
commands in FL PCG’s corresponding to the hatched PCG’s. The base station does not

send RL PC commands in the non-hatched PCG’s.

[00100] For example, the RL PC command sent by the base station in FL. PCG #1
is applied by the mobile station in transmitting RL PCG #3, etc. On the other hand, the
RL PC command sent by the base station in FL PCG #2 is not applied by the mobile
station in transmitting RL PCG #4. Instead, in an exemplary embodiment, the mobile
station can maintain the same power level as used for the previous PCG, ¢.g., RL PCG
#3 in the example described. In an aspect of the present disclosure, this may be done to
simplify the processing of RL PC commands by the mobile station.

{00101] 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.

[00102] At step 1510, a current frame is received, the frame being formatted into

a plurality of sub-segments.

[00103] At step 1520, the received frame is processed according to physical layer
protocols.
[00104] At step 1530, a power control command received in a sub-scgment

designated for transmission according to a first gated pilot pattern is received.



are present in a received frame, and may be used, e.g., by the
decoder to determ ne at which point in the received synbol sequence

to term n%(?ﬂggﬁg}qg g, ancUor renove tail bits fromthgcgﬁjgg(gglgmﬂgs

sequence. At step 1820, tail bits of the decoded sequence,
appended at step 1610 of FIG 16, may al so be renoved. The result of
step 1820 is an output signal 1820a. [0M125] At step 1830, the FQ,

e.g., as apﬁ}ﬁ){iﬁﬁd. at ﬁtts%b l]ﬁﬁgothgftrag%n%ss]ﬁﬁ? ]denv%e]r gﬁg Eﬁﬁbbsn@‘q?rﬁlf&?owi% %he

renmoved fro information bits. Th an eres
of the FQ déeghktedmybseamnt fsyadjiseddecodinggo dx eidivrerposves uerdes sommand,

failure. St 3 ener.ates the recovered informati on.bjt denot ed
e b o onb R RO R B Rt G Reer i i P et B cuocoes
or failure. [(0004)26] At Asofiind B4@oththapsebhod priynt [diseleead, tkéhnidues Aext

frame, and repeat .the steps described above for the next frame. .
[00127] I n aBRSHEaMRTEl o tnaBohidepyard andien reuqited Inkdignp)issipiya a wireless

decodi ng angyhRlAARNhE MtdneRNALOMRRrasd FeRaSd Bgstider ei nbel ow may
al l ow the overall communi cations system 100 to opérate nore

ef ficient!ylWH87IsaléGt Fanbwatrates on ppiowert, fiepier piogesking r shena dot ekdogssang
capacity. | }ﬁ§| 19, ddat USt e i of; a .

schene for ggr y IF Iléﬁr#n}aﬁﬂognao% ar#agl?%ﬁ{é{j%i%h@%éﬁghgﬁ%gi %ﬁ{sll’ orIn certain
syst ens opeexmmgy acdodokant, tle frivee para0schtmandhsvdn ndgtie ttileed in the

exenpl ary epbodi nent is sho or i.llustrativ urposes only, and i
ot heant + BN Tk ps ey i kTSR s A e BT RE e s e 110
based on cdmBRAORtrafd e efatBlod tHRalkh prédebded b thetPekibndMilidraBldSR FIG 16.
appreciate that specific PCG and frane nunbers referred to herein are

for illustr 8108 pivosoesiiang yrocessmeachenots shewntior Jlusirpive numRossT .
of the presgpj igﬂiﬁph]g@g% re[s%%%gag g%bp'él & # plellft RARS R sk A ?@5 %ﬁﬁ%ﬁar

transnmts a series o ranes at to the nobile station

an exenpl ar prosptsdi ABmE slvevit r andameiivconscmelgrybemijodisents af the present
f undanent al d{Sglrg%(ﬁg g—l&g?gcg;g%iter ﬁiﬁ%ﬁ'mgﬁwﬁ%gf%ﬁ%&sb\%cﬁ%ra%'oee , rtebor%er the

her ei nabove, nent  shown i nmay corres
power contr ekepgode REGE showr dimEROOG, aldier BR sepmrencedeléte aepel fash o

with PCG #0 qf TX Fra 0,. and continuous]y.transmts, PCG s until  an
ACKsi gnal _ TOREE RSB OB halicRABH SREPNE S b bR o ma e B g
i's transm t Hedebe drfie: Vachiodisdlgaal to the BS that the M5 has
successful | i(? decoded the entire TX Frane #0 based on the PCG s

al ready rec8WA8Y [vdI90] tponfeeetion sgucneeperes sfgrmatis B 10gkex 2
transm ssi 0gei@fiedd%te . 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
1600b for a frame are collectively denoted by the variable 4 in FIG 16A.

[00110] 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
iflustrated in FIG 16A.

[00111] At step 1610, encoder tail bits may be added to the signal 1600a. For
example, encoder tail bits may represent a fixed number of zero-valued tail bits for use
with a convolutional encoder. Signal 1610a represents the combination of signal 1600a

with the encoder tail bits, as also illustrated in FIG 16A.



corresponding to TX Frame #0, and waits until the beginning of the
next frame, TX 22 Frane #1, before transmtting PCGs for the new
frame TX Note during the finite period of ti ' d
W th rece%‘?%@gz’%yzprocessi ng the ACK signal 1945, the%@%@@&gﬂ%gﬂgady
have begun transmtting PCG #9 of TX Franme #0. [00131] Reference
nuneral s 1910 through 1940 illustrate tWe timng of actions taken by

the MSto g te th signal .1 sent the BS that al|o
carly termo R8I An 4t e P rb® il B Rofloods) Pl et IfondshiRgd. as
1910, the Marhi@ckkaied!ihe cRAGimg hey inEXdEcamdlddnangcddnd-baf®botdncadinRX

Frame #0 and Frane #1, respecfiyely. 1001331At 192Q, the M5 )
attenpts to? @sa@%@wlaﬁée%wa@réarcww@@ (BY degseaps: arihiespsg @f puncturing)

recei ved, wrehRbmital tehBigy faloctdd WX baBNyREE. S natd M6 *hegHidOmbRK eﬁfpﬁ@e

#0 to be received. In an exenpl ar?\(/grer_rbodl ment, to acconplish suck
decodi ng onoticipisehpques thaawvs to vhe olverdigyy alilllin Zke art.paeh gs1blosle gheading or

decodi ng al o ' ' . i )
ot orence.t 8 1 ¢PST g PP g Giet oo MRTEH | DA BRI EITRRI MYtk Hbggn
successf ul | thedpesde disRésie.anEhe?Gignas 1 @dh ecpicsvad thy, cneodpd, ardheplkated) (or
the CRC associated with the r jved bits. The | ares a decodi ng
Success, -andsEDeHs TS oA B S Barn 2038 15001 98] A 1930,
af ter decl arfong3jdeeadicpd 630 egessnadl 6200 25intdridevlfe. § [ @NERHtdvE tdiversity 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.

[00114] 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, cach 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 ¢dma2000 standard, a sub-segment may be
defined as a power control group (PCG).

[00115] 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
1640a represents the output of the symbol-to-frame mapping step 1640, as also
illustrated in FIG 16A.

[00116] At step 1650, the signal 1640a is modulated, c.g., onto onc or more carrier
waveforms. In certain exemplary embodiments, the modulation may employ, e.g.,

QAM (quadrature amplitude modulation), QPSK (quadrature phase-shift keying), etc.



M5 ACK signal 1945 to the BS during a portion of the transm ssion
associ ated with PCG #8 of the reverse link. [00136]1n an exenplary

enbodi menty, E@ g@ jray sinply transmt the ACK signal q’%{rh@g‘ﬁwﬁ"@m

i mredi ater S sequent to, or at any PCG subsequent to
which a decoding success is determined. In an alternative exenplary
enbodi ment such as that shown in FIG 1970the tim ng of the ACK si gnal

.1945 tr ansm'S?% p %S%E%(fip?%s\ﬁgtg t r Ol %%qetp *yersufm ) he Slrgngl lgp% as 8 go 1If‘q<atn§ in

i s operable Specl
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configurations shown herein a @ Il lustrative purposes only, and
are not meant~tEHESSHITTC Ph ”?@8@ of the present disclosure to any

ACK mask sheygione ofy mcdtvnﬁesba%dtionl(ﬁstmsﬁnt atVWbb a@ﬂ%%@ﬁ@ﬁt@s &h@t
alternative ACK mask configurations ?(5 readi | provi ded to al

ACK transni s&mar %IH‘#ﬁmﬁytf’th@é?léﬁtF%? tribe mobtlwatmi\@?égﬁmﬂmxmplary
CG s th
PCG s than g&gg&ggn@awteﬁnﬁu@ﬁmat g&tmttﬂsﬁe i t,%yc ggfttb@%%éaasse

contenpl ate Int ope o sent
1001391l n anixmceﬁlpind}eyedé}m%)menhiphmhbeﬁ(ﬁch fidesi g]nan gensmjttinp ell Aigieen

TSk DAL BRI UL AR L5 S BB B8 pRISERL LR B e v
t ransni ssi offramgUCOFamesal i &f exdapliy batbdiges] e duth hrahghigeEnepvs 0 FI G
11. processed as previously described herein with reference to FIGs 16 and 16A.
[00120] On the MS side, the MS receives at 1710 the PCG’s transmitted. Upon
receiving the last PCG (i.e., 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
simultaneously received.
[00121] FIG 18 illustrates a prior art method 1800 for recovering estimated
information bits b’ from received symbols y.
[00122] At step 1805, symbols v or 1700a are received for an entire frame.
[00123] At step 1810, the symbols y or 1700a are demodulated, parsed, and
deinterleaved to produce symbols y”, also denoted as signal 1810a. One of ordinary skill
in the art will appreciate that the operations performed at step 1810 may correspond to
an inverse of the operations performed at the transmitter, as shown in, e.g., FIG 16.
[00124] At step 1820, the symbols y* are decoded and combined, given

knowledge of the rate R. In an implementation, the rate R may indicatec how many bits



[00140] I n an exenpl ary enbodi nent, the BS TX may al so i nclude a pil ot
transm ssion (not shown) that may switch froma continuously
transmtt ' jgnal to a gated pilot signal upon r V] e
M5 ACK 193@?9?0%28252% ed pilot signal being transmtted é’?ggfrsﬁ"ﬁ’g“{’% a
gated pilot pattern. [001411FI G 20 illustrates an exenpl ary

embodi nent of a per-sub-segnent decodi g} schene according to the
present dis i : t | h for illu L]V,
Pur poses onfy Pae 8 fap el Bl At derd o e Reodst Bl
present di sedhodbupost irothamseeiyed ssmohwll sequencenp teaminaerdeostiing atdorshowre tail
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sub- segment appenf{i@it 4dp Ab | B6EFIG2AE] fray bl bERifRdd derDdsliedfasy 1820 ReS,
and deinterl eaves a I%zlsqynbol Sy " received up to and including

sub- segnent *WPBESIERE!I M Prent frame. y n may include, e.g., all
traffic synpgiissy ecei xedef 100) HEROSRUBAL il AU 13HHF fs N,

i nclusive. The r]esult ofeﬂstgf 2018§_i S deng ;d as %B n. f00;45 At step
2020, the neldsber, detdgesmened Gomphaiatormagorslyitshdi &) Mnplemetaioos the result
ordi nary ski [ b at t i.le the. s | '

I n general éﬁrhre Z@égﬁ‘gk?’%&%#ﬂb&%ﬁg@%‘{%ﬁ ag h?%él S\#gctecgi Orsar}gn%ué%/‘gg t)%p 183
al | ocat ed bygenchees tharsavdrddeinfometidniatsedunbied af b'aneng Wt nhe/FQideaddivigh
of the entire f.rcg Uﬁiieng onlg tgﬁ synbols y' n may neverthel ess be
attenmpt ed. SR AR CEPFY HEEBAPhE 8t enpt may have a good chance of

24 [00126] At step 1840, the methed may proceed to the next frame, and repeat the

steps described above for the next frame.

{00127] 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.

[00128] FIG 19 illustrates an exemplary embodiment of a scheme for carly
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.

[00129] 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 channel (F-FCH TX). As described earlier hereinabove, ecach
sub-segment shown in FIG 19 may correspond to a power control group (PCG) in
cdma2000. The BS commences trangsmission with PCG #0 of TX Frame #0, and
continuously transmits PCG’s until an ACK signal 1945 is received from the MS after
PCG #8. The ACK signal is transmitted by the MS to signal to the BS that the MS has
successfully decoded the entire TX Frame #0 based on the PCG’s already received.
[00130] Upon receiving the ACK 1945, the BS ceases transmission of PCG’s

corresponding to TX Frame #0, and waits until the beginning of the next frame, TX



decodi ng success due to, e.g., redundancy in the synbols x introduced
by fractional rate encoding ancUor repetition, e.g., at step 1620 of

FI'G 16, aRrg)9spohi e or other-di mensional diversity achi-engsho¥bR70s
interleaving at step 1630 of FIG 16. [00146] At step 20 S ?]0 encoded

tail bits may further be renoved fromthe decoded bit sequence to
generate the signal 2020a [00147] At st®&p 2030, the nethod checks the
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for the fra?réeﬁgn%%ggg%éé ﬁrérg%%g?%g%gw 00150] At step 2070, the
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standard, agevRkived@Sinaf cR¥apptyaImbod ke itoRitomplidOsueh d@oﬁmgwaraq;ef-m&
symbol path according to the present disclosure, Inth

i npl ement at PBHS $E0YS Maatifizappergybiseaent Aerodmesieoriin ﬁlﬂ‘és‘*s 48 latepy

| ength 6, 6de§nb&fhe1<§nl§€@&u@th%f@n%ﬂ@é’&@@%b@ the bits of a frane,
depending on the frane s rate. In the exenplary enbodi nent 2110

accordi ng t ¢0G1Ad] preséhigzés%ﬁﬂfwslweﬂg H@@#T»r’fhwscﬁyeqeﬁﬁfyﬂ}l drepecatior
| ud t
appended o TRANS: pLOGFATEA th o0 theling e GRC nesBlindd ihe Bhtiad ot

i nproves th@hpMSdﬁtimmaedeoddmg]mceasIayndqie:mecﬁsmcgtkﬁczﬁt(éﬁesnmmﬂﬁ%g to
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are provided for | ustratjve purposes only, and are not neant to
limt the s @&#%‘?ftf‘%@vﬁﬁ%g’é‘ﬁt di sclosure to any particular CRC
l'engths il ygj13af €d. 1n an exempiary 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
mask may limit the communications link capacity utilized by the sending of
acknowledgement messages.

[00137] In FIG 19, the ACK mask 1940 is characterized by time intervals
designated “1” during which ACK transmission on the reverse link is allowed. ACK
transmissions are not allowed during time intcrvals designated “0.” In an cxemplary
embodiment, by restricting ACK transmissions to only time intervals after a threshold
PCG, the ACK mask may ensure that decoding is only attempted when a sufficient

portion of the received frame has been processed. According to the present disclosure,



25 [00152] As further shown in the inplenentation 2100, the synbol
puncture rates are 1/5, 1/9, None, and None, depending on the frane
synbol ra 30915 exenpl ary enbodi nent 2110 accordin

pr esent d:‘@:ﬁosﬁre t he synbol puncture rates are 1/3, Qf}'@sidﬁg{gm and
None, depending on the frame synbol rate. One of ordinary skill in
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[00142] In FIG 20, at step 2001, a sub-segment index n is initialized to n= 0,
[00143] At step 2005, the method receives symbols y, for sub-segment n.
[00144] At step 2010, the method demodulates, parses, and deinterleaves all

symbols y , received up to and including sub-segment n of the current frame, y , may
include, e.g., all traffic symbols received from sub-segment 0 through sub-scgment n,

inclusive. The result of step 2010 1s denoted as y* .

[00145] At step 2020, the method decodes and combines the symbols 3* . One
of ordinary skill in the art will appreciate that while the symbols y* , 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



26 appreciate that the specific PCG and Frane nunbers referred to
herein are for illustrative purposes only. [00157]In FIG 23, the

nobi | e Sta&?%bm@@ transmts a series of franes at 239@1,{)0%2(}0%4619&%

station (BS). In an exenplary enbodi nent, the franes
transnitted on a reverse fundamental channel (RFCH TX). In FIG 23,
each sub-segnent shown corresponds to azpower control group (PCG .

The M5 commgacas sﬁ@c’%m% %réu quﬂﬁéglﬁc&it@e%?m%lﬁ E%ﬁ)@gcadao&%racnonal rate

conti nuously tra smts nt ecel ved
from t he BSewrdotlang aRQG m@etlttdpomgl; etcsgripviioagy of “ﬁ%} KCKn@Bdtime-tdiethvs ceases

transm ssi on. of P corr d|n to TX Fr Its until
t he begi nni BT‘C&Fmﬁéisﬁé& @ teEPavipe %?f 3§@85€ﬁ¢d]{¢\§nsm tting
PCG s corregiadédli ng tatstep manme#ﬂcodéd)ﬁﬂlﬁﬁiﬂﬁ?mrﬂﬁﬁﬂe RUHRER6m 21 0

t hrough 234Q illustrate the tlmn tions taken by the BS to
generate thé® @@FW@@H@@@F& 6‘g’f‘ é%that allows early

tel otinati Ogmfmr everﬁ@stép ZUSOfﬂléHﬁtHoH%He?dI& &&Iml%&yth%@%nmozbé)%@fﬂ At
2310, the BS receives PCG s of TX Frame #0 and rame #1 as RX

Franme #0 anaew@t@ra@r@l#qsult@é@ﬁeﬁ@mm agcurfgaied ojcpived 9Pascemhets BS the
attenpts to.deco ?{g gng ame #0 as each individual PCGis received,
W t hout waiting for |” sixteen PCG s allocated to RX Frane #0 to be
recei ved. | iD0dASjexenphtsigp H36 0t metitod etra:iuamhnqnlharsﬂe Richsuttaadiditeta on

-PCG b t,.decqdi.n
B bor £ hm oA I0Go0 e ar e proskdl i B, R e e F ST »
[00161] At 282%essAiltaH theat@hod @gcﬁaﬁmesﬁég&%At@he@e@b@%ﬂw ng

SuUccess, . . . . .
termination of forward link transmissions. The next available opportunity may be, e.g.,

as specified by an ACK mask as described with reference to FIG 5. If no, the method
proceeds to step 2037.

[00149] 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.
[00150§ At step 2070, the decoder proceeds to evaluate the next frame.
[00151} FIG 21 illustrates an implementation 2 100 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 implementation 2100, the frame quality indicator includes
CRC’s of length 6, 6, 8, or 12 that are appended to the bits of a frame, depending on the
frame symbol rate. In the exemplary embodiment 2110 according to the present
disclosure, the frame quality indicator includes CRC’s of increased length 12, 12, 12, or
12 that are appended to the bits of a frame. The use of increased-length CRC’s
improves the performance of the early decoding schemes according to the present
disclosure, allowing, ¢.g., more accurate detection of decoding success for early
decoding techniques according to the present disclosure. Note the specific CRC lengths
illustrated herein are provided for illustrative purposes only, and are not meant to limit

the scope of the present disclosure to any particular CRC lengths illustrated.



and proceeds to the ACK transm ssion step 2330 to generate the BS ACK
TX signal. [00162] At 2330, after declaring decoding success at step

2325, theyRp,fbAfssm ts an ACK signal 2345 during a porEb?@]ﬁﬂiﬂQlﬁJ&?ﬂs

transm ssion assocliated with PCG #8 of the Forward Lin e portion
of the transm ssion during which an ACK signal 2345 is sent nay be
defined by a correspondi ng ACK mask 234%. [00163]1n an exenpl ary

mbodi , ACK Y i ' u e
enbodi ment [d[}li§2 R Irtgﬁrtsth%ﬂ 'Y ﬂa{;llle&\%n@tgﬁ il'bﬁ,%&ﬁ%o@? x%ﬁdr%fﬁeg s

during those PCG s in a power control command IS sen
forward |i nkre(IFL)/% blogarnd dlone, depandingldnrtke R0y sypaiwe ratd. rlasnixssipbngs,

as earlier describ rein.with reference to EIG 19.., [00164] ] n FI

05, C5a50° 1 ni TR AL R kd FERLFRSSob T B Bl MORFE T e 17

pi | ot si gnal/sby/2s head Menacdeperdinpoon the fiiee exaby kae.y Oaabiatiingmytskil in ke

reverse |link eaﬁllzp 27 term nation schema..At%Jl step . 2350 (gfter t he
PIPTE 'Hec

ACK signal ¥383% B IPLge BTk RMBCFBg Pty Bk diment 40 vs

ceases trangil bk L@ tb B&omdduleThe HEGRRY |AEIHEVREY FRE foRR} e exerRflary
shown, the RL pil ot nal transm ssion may be gated OFF for sel eCt

Si
PCG s. Thi sesdigent?d1¢.0 both conserve RL pilot signal transmi ssion
power for t mai ni P i A

ACK si gnal i giﬁ@chanifgg% to t%Tg{egé?%%é%@g&%ﬁg%%%&g%&?%%c%ﬁg%%OORL
gat ed pi | ot ugdtte sgml tlor ACKengseagaionitegcREE lnknfay caglyrterespeiod of foreard fink
pattem used, t o _signal frame transm ssign ear | i
Raseri bod. nePRrRtdisy T ek, hd¥Rs Aokieime [(goﬁ%éFF‘E 207 SH%[GSH&?%
enbodi ment shefkeyinh €OBK) phioat Walksly Bede W40 8¢ 2 1 ObfindthbilwlgoPE34s A9,

10, 13, and 14, | eneral ., the RL pilot signal may be gated OFF in
al ternati ngr%f#wa ﬁEar%f:l %%ﬁﬂé@ olied By h Frsuliaksignariaf proyided do diviaddisie

until the epgnghedhegearly termnated franme. It should further be
noted that, as with pilot 28ati ng of NR franes, various schenes nay be
t

utilized fol0WAE pil o BEtZinyregerse fndgmenss! whennebR-FEHNRE20 hayinl aasfe of
one power c . r of f;
fo power conty SmealaEarRstioqiits o ENBOIRE ISR P2 o ¢
and any ot hewdplatot 8234 odpherabyk ehdnpelr @duzdR6tis gpdind ssthoresgpemesignal, and the

E g\?é?g]elz: IG n ﬁea'sulit IallséJ B}oﬁf%%g To 8 aécﬂgxlreec%%%r%[r ‘29[!3 ZFAI%%UPJM Srdle Lé)({iti\%rc}ombiner
may be provided on a quadrature (Q) channel 2228 for reverse link transmission to the
BS. In the exemplary embodiment shown, an in-phase (I) channel 2234 is also provided
that includes a reverse pilot channel (R-PICH) 2230.

[00155] 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 meant to limit the scope of the present disclosure to any particular embodiment of an
ACK signaling scheme. One of ordinary skill in the art will appreciate that alternative
techniques for signaling an ACK on the reverse link may be readily derived in light of
the present disclosure, including applying different forms of modulation, and sending
the ACK message on alternative channels than shown. Such alternative exemplary
embodiments are contemplated to be within the scope of the present disclosure.

[00156] FIG 23 illustrates an exemplary embodiment of a scheme 2300 for early
termination of reverse 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 restrict the scope of the present disclosure to any particular

reverse link early termination scheme shown. One of ordinary skill in the art will



synbol path, as well as an exenpl ary enbodi nent 2410 of a reverse

| i nk synbol path according to the present disclosure. In the

i mpl ement 3{bh9phwadds CRC s of length 6, 6, 8, or 12 arg gL

the bits of a fr:éma, dependi ng on the frame synbol rate&ﬁ% tﬂ@ b
exenpl ary enbodi mrent 2410 according to the present disclosure, CRC s
of increased length 12, 12, 12, or 12 ¥y be appended to the bits of
a frame. Asghllelifte ittt spleifid B AhiBlathel duthe RTOEESS IR d; ated in
FI G 21, the?%ﬁs}g 1(_)f incresgscéd- engt 6RC67 sH‘!Bﬁprrovegétoﬁgrég{elru?gégnance of
the early débetbtivg psuiessemlaccording to the present disclosure,

all owi ng, e nor e rat e detection gf.decoding success faor e
early decodi@dsglechni%&g?ﬁi\%teén tbﬁg btéiﬁ%%ﬁ\fl%)c CREI gheé{ehgﬁﬁfmﬁsﬂt ?é‘ﬁbeta
herei n are predascledidndBS).| Inustekahplue eibopses tenfrymesand; rteanfoftteieant
tolimt the scope of the pre i sGl as o any .particular CRC
ongths i 11 Teraraiempteis B O PHED. dRGHE 2D et e ont | on
2400, the syg@bonidREh YoRer Rh@S 261 (RLG). ThOMNRBnendtdrMNeARsion of TX
depending on the frane s(}/nb(gl rate. I n the exenplary enbodi nent 2410
> @i €

accordi ng t Mt EEEHE ngguqusly tramemiy REGTs ysiihan HEK sigebddarie
13, 1/5, U2ewe.2RdnNRO8s aﬁ&llmggggg@& 1R8lvink MEEACKIRES, AR oo Of

ordinary skill in the art w late thdt the increased use
punct uri ng fmninhssiexam§iGs yoregspodiingen(TX P@ne400ampyaiacovinhe bafimitghel

i ncreased | ength at_are also.present jun.the exenpl ar

enbod mont . ATt e day P o BetR RISl B KGR S e
sent by the#BS to the M5 may be provided by supplanting (puncturing)
a bit havin redeterm ned positi naforward link traffic.
channel angqqaﬁglusi ngﬁ%fg][%??n&@?iﬁé?%gwyg]é@%%@“ﬁﬁa&ﬁ? Hipegrpd getions
posi ti on t Otk Btheads BEnGhate NUACRQiASKIAYEHITBRNS (Ha: SIdG M1y | N an
exenpl ary enbodi nent, the predeterm ned position may be varied on a

per-frame bigEmiager ot eyeee ik faarpe Eremissionmbxithe d¥idor andom bi t _
pattern. |1 (@srerpl A% 0o YsTellives HISALK Pirk B udd TR ROREH"
(T t P Bit .

mul ti pl exed ed) w a reverse power con ro
[ 00169] Not e as R& Hrame#( eat R¥ Rranedt hatsperiivelypect s descri bed above may

be applied ly t und ntal channel Jof.a ¢ 2000. .. .
communi cat i ([r;érﬁ:1 6ﬁtl'nnk, %ﬂ?}zfgr @Sﬁgaﬁgmpﬁﬁ%ﬁecag? g&r%{ﬁ‘gﬁ ggﬂﬁ%ﬁcgm‘f‘%al
channel . FoPCéxiamngkied,iwithant wbitieg foatkil yigtce) @O0 84136 c£6H @OR X Fmd #10 be
shown), an ACK si gnali mechani smon the forward |ink nmay be used to

enabl e ear | {FEEFh |eg%m61far3’t HRsite Accopiplighaich deseging e rsr-BRGone
Or NDre Ccor LesHaRdBNGay e esaepde_‘f?-'dﬁ’@!;e%?ﬁﬂ{ @éc%&t%@;ﬂ@&k@m P ds b Qrlicr

R
exanple, in an exenpl ary enbodi nent (not shown), one or nore M5 s may
si mul t aneoudpsgribecawsiiafereicgieE1@A0.cor r espondi ng reverse suppl ement al

channel s. 1fod18g BS syceessig %e{vﬁ%@@?rﬁ%@h{ B8 e85 e"f‘de{cﬁéﬁé glﬁccgss,

suppl ement al channel from an ransmit an
correspondi agd porsess th tho Atikhtraskmeivh athg 2830 tosiehah@nineBS afCKaTKaignal: d

conmpn ackn ment nel ., w,th one subchanne]  of C rwar d
comon acan@ nentAg%%@h%ferggcs!?r@We QRBPEJIETOH S(f)‘??ez:;?g’\}g? ég transmits
suppl ement akn QlGhsighal 2845 duing afRRRAIS tHearanam [ sion BIEBEadE KD WMOEHE &M he

subchannel s frompultiple M5 s y be multiplexed on a single forward
conmmmn ack ngﬁp’@ﬂ%ﬂgﬁlﬁ Tg‘ﬁ BAfHien 9fggrtfa%ﬁ%‘i’ré‘}uq“ﬁ vihcheatehpK aigpal 2345 is

embodi ment , sefdkdal Bk AeSiRGHANRELSH BN AEK A8 7340t | pl exed on a single
common acknow edgnment channel according to a predeterm ned pattern

known to t hé0WES&land tlenswemplerymsmbediigns theHEK maskdeten mayatdowatGier n
may be indi ﬁ%&gss\ﬁrfaon% E!S{r{éatllosé'P@@L lnr\ghi(:l?g E)m%}oc\éﬂ‘grol command is sent on the

forward link (FL) to control reverse link (RL) power transmissions, as carlier described
herein with reference to FIG 19.

[00164] In FIG 23, 2350 further illustrates the transmission of the reverse link
pilot signal by the MS according to the cxemplary cmbodiment of the reverse link carly



[00171] The BS may support operation on one or nore forward common
acknow edgnent channels. In an exenplary enbodi nent, the sub-segnents

or PCG s iwpwhogkeishe forward common acknow edgnent cha@@glsado®hichdze
reverse suppl emental channels can be transmtted may be indicated by

an ACK mask as previously described hergin. 29 [00172]In an
alternative exenplary enbodi ment, an ACK si gnal i ng nechani smon the

reverse |inkeritiOesdieay desep stnoaﬁar%e ACK%?gﬁhﬁ@a@ RSre8y R th@MS
forward fundamental channel and one or nore forward suppl enent al

channel s, f &omshaBs %Pﬁﬁﬁgaﬂiﬁ M eqasesrieansraitiing theBLadabeoadatsvany i@,
FIG 25 i1 ug, i1, 68 sl R Rl FR IR0 haf b LARPOFA Gy m&@a@:@?oo

used to S|gna nmess of t he reverse
t er m nat i onTbis meayfservade both lcmm:karm MLapilat b@nﬁeﬂanﬁxﬁsﬁﬁl-bomdérdhe wgairong WO

f d tal.ch F- SCHL 0017 | G 25,
L s o RRLETR AN et ST osoh 30 Sle e By erPg i a. dna2e
shift keyi ngxe(rﬁi?ﬁ&)embﬁﬂ@eat \zt&lfslhngtemp‘"tdt@ﬁttéﬂ 64 theli@pnad g P Qs gy

nodul at or 2524. I n an exenplary enbodi rrent t he R- ACKCH 2520 nay
signal the BETEBORMPHnaHe upsdiAstenalandis frame Fanssniowiord syl srbsk al

channel (F- BEdibedhokah ihverhiangeicgal n 2526 is applied to the
resul tant signal, and provided to the additive conbi ner 2518.

[00174] I n FI®ISS, a sk@@h@mﬂmveyg@bwnmm@ﬁéwm@ﬁhqFLA@K@%@wQ@gwedQFF
nodul at ed usj hAar S i P.

function V\(?{énlggl%égﬁﬁ@[}?f %ﬁdsﬂ atoﬂg%‘fg ﬁK?SEgl{yi %agbg\gét&POFP m
enmbodi nent , attd:reatﬁ@mpz Bﬁﬁvdmsla@aﬁthe AKX Bend & tt'@lsrmma,txeml the end of the
transm ssi ons t u enen channel CH1

erar e cnanoRried Bhms G POR S Db e ot B N
provi ded t o fiahes,aadodsiswigentR mdiyentiBakiSor i Wgﬂg@a&ﬁg bidat 1D @SN Trirks,
FI G 25, both the R-ACK channels may be conbined wth a reverse

f undament al SYHisrRAE PORCIRSLIrOLEPY %@“aws@ﬂaﬁa%ﬁ@we@méwme REL BY° t he
RL signal . Fh&eRoksl grea)ggsfaa\felcﬁ.zea%tyewg @é%@ﬁgﬁ%&lﬁ o@feﬁnd?&g'o%r and

is also nodul ated onto a Wal sh funcCtio 2u5|ng
nmodul at or zeeﬂpmsbpqr@letqrv@werﬁammesmwwe%% is applied to the

esulant Sl R e A S YT Rl 02

channel 2528ythlpyl pribysred! 4si anlexemplaﬁymnﬁmdmnmnt 24 tohef aBSzerqe link symbol path
according to the present disclosure. In the implementation 2400, CRC’s of length 6, 6,
8, or 12 are appended to the bits of a frame, depending on the frame symbol rate. In the
exemplary embodiment 2410 according to the present disclosure, CRC’s of increased
length 12, 12, 12, or 12 may be appended to the bits of a frame. As in the case of the
forward link processing illustrated in FIG 21, the use of increased-length CRC’s
improves the performance of the early decoding schemes according to the present
disclosure, allowing, ¢.g., more accurate detection of decoding success for the early
decoding techniques. Note the specific CRC lengths illustrated herein are provided for
illustrative purposes only, and are not meant to limit the scope of the present disclosure
to any particular CRC lengths illustrated.
[00167] As further shown in the implementation 2400, the symbol puncture rates
are 1/5, 1/9, None, and None, depending on the frame symbol rate. In the exemplary
embodiment 2410 according to the present disclosure, the symbol puncture rates are 1/3,
1/5, 1/25, and None, depending on the frame symbol rate. One of ordinary skill in the

art will appreciate that the increased use of puncturing in the exemplary embodiment



[00176] As further shown in FIG 25, a third reverse ACK channel
(R-ACKCH) 2550 is nodul ated using on-off keying (00K) onto a Wl sh

function YWd6pp0832:552 usi ng nodul ator 2554. | n an exewphakYeoo/nis70s
enbodi ment, the ACKCH 2550 may signal the BS to termnate

transm ssions on a sccond forward supplﬁyental channel (F-SCH2). A
rel ative channel gain 2556 is applied t he resul tant signal, and

provi ded tozhhﬁmgg,dshcbﬂnﬁ@d@teﬂwlﬁﬁeasééfeﬁg thCRACK At 22200 PR cien g@nbi ned
with a reverse p|Iot channel (RPICH) 2540 using adder 2548 to

gener at e thém¥mlﬁﬁéﬁ@°@ﬂ¥n?%ﬂ rse link signal 2544. 30 [00177] One of
ordi nary _Sk!]ddm?” the[naa!htex oﬂ&ké& Eﬁ’lﬁ%}ﬂ@kbﬁ il &Qﬂy&ﬁ#e BS to the MS

illustratio specific A |gna I ng schenes Tor t orward 11 nk
are given fomyibk mmdeafowep}mmpgs}amcmnhg) a Eihkvangss prodetermanet pbsittbn m 8

the scope O]}(%rhlg%flpnk%?a?fn cha ecfl o ?151}[1 2 an}(f kg)%]t% é@@k@ﬁgﬁ&p%ﬁéet rmme

schenes for orwar ¢ Peversesth

illustrates pagin@memtglnairayl mﬁQ@demo@tkraawmgmdt)%ﬂﬁ ME&.Chv i gxgmplaryt he
present discl % Not e t he nﬁéhod 2600 i s shgmm for_ illustrative
pur poses onPipbodipgnt the perdeicamined pesitiongpay ba variRd o g gRalrane batis asrudingt

di scl osure @, é‘x@b{et&ﬁﬁﬁédgﬂlﬁ?&ordﬁﬁbﬂ% ah&(alf@mxeﬁp%y &ad&imantV @k QAQ?K
frame is received 00180] At ste the method attenpts earl

decodi ng of bt"ﬁ’é‘Y\hﬁlﬂé@ @Wﬁ@@@‘%@“DMrﬁdhwﬂb%émmﬁWk@ﬁﬁ@cﬁoﬁ’éﬂkbﬁ t he

cec L SeroSMRTR Bl TR S0 iy S BSEREPILS, Do

whet her t he natdndyntactindepiené! £hizgne 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 early termination of transmissions by one or more MS’s on one or more
corresponding reverse supplemental channels.
[00170] For example, in an exemplary embodiment (not shown), one or more
MS’s may simultaneously transmit frames on corresponding reverse supplemental
channels. If 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
acknowledgment subchannel of a forward common acknowledgment channel, with one
subchannel of each forward common acknowledgment channel assigned to control one
reverse supplemental channel. In this manner, forward common acknowledgment
subchannels from multiple MS’s may be multiplexed on a single forward common
acknowledgment channel. For example, in an exemplary embodiment, multiple
subchannels may be time multiplexed on a single common acknowledgment channel
according to a predetermined pattern known to the BS and the one or more MS’s. Such
predetermined pattern may be indicated via external signaling (not shown).
[00171] The BS may support operation on one or more forward common
acknowledgment channels. In an exemplary embodiment, the sub-segments or PCG’s
in which the forward common acknowlcdgment channel for the reverse supplemental
channels can be transmitted may be indicated by an ACK mask as previously described

herein,



decodi ng has been successful. In an exenplary enbodi nent, a frane
quality indicator such as a CRC may be checked to determ ne whet her
frame decodlongoh&sasbeen successful. [001821At step 264QcTAlR2000/046708
acknow edgnent signal (ACK) is transnmitted to term nate voice frane
transm ssion. [00183] The early term nat{zﬁn techni ques of the present
di sclosure may readily be applied to sitlations wherein a nobile
station is igor7spft hangofitmative &empWBeEAbINiRtMA LORIPALGHL B&chanism
simultaneously with multiple BS's on the forward and/ or reverse |ink.
[ 00184] For &R AFTRErsaIHEMmambavisoyided tg cavrel traxasnensyebREenforwdBS' s,

t he reverse gl 15 S5 ACel . of
the tuo BS o e ARG SRS St e RS AR ER AL oBRER 01,
necessari | y operatigacsendingttd the)cdiya2®O0tstantiind. WES £5 ilbetistes vixemplary
transm ssi ons;. k. -ar iren I N e to receivin
mor e than onnoaeBfBAIFRLAL pRIPINATRES o fhe] ARBRI elled FF GrbARe
t ransm ssi otipk fdreaffstemminat@asia forwdrs firglamonntalothatidee (BCHE Md/drpre two

after receivin he first of the i I urthernore, early
terminati pn\f‘?ﬁ‘gr PRlepENtE ¢ ”%@%fﬁ%@ﬁ?%g forward Iink

transm ssi ongoiy) t he 1nyIGBS, 8 rdverse A A¥BehahRS! (Rmtﬁ? 2570 ik BRRRARE ubiBy
successful early decoding of a franme received sinultaneously fromtwo

BS's, an MSbHay phashedwdt keying (BBRKIogiea Webh fistien W(ehdm 28201ingby bot h
BS' th | Nk t i i
s on the fon1aj9shd Nl an%ﬁ&ﬁpl e‘ﬁ{ﬂa?ﬁultle\éﬁ t@@m&@é%izggqﬁgls ggf_?&@ﬁé@

contenpl ated to be wthin the scope o e present
[ 00185] Thos ¢o wfmyikic|tfangrmissidres carat fovverndl dindmoertsltchmahet FAFCHNf A retetivicon

and signal s e.r esent.e in ny..of .a varie of, di ff.erent

t echnol ogi egﬁr%nap aé“c%%%%@’%’. le‘gtoot!tﬁ%&eg\*}gﬁngf’lg%%’ta ,gpf%’é‘ieﬁﬁ%[hie&ﬂglfwe
commands, i eb@bimat1sds, signals, bits, synbols, and chips that may be
ref erenced hout _ t bove descri ti?g may be represented by
vol t ages, c&:@@#ﬁs, e1%‘ﬂ?}r%nﬁ@‘f?8ﬁ@"% e¢ %@?’%?}I{'CA I{)@I{B?I&IS
particles, opidukald ufs,ing{kgﬁlrygﬁhaa@aﬁﬁ kA% (FIFSKO MWt OWRish &ldcabn Wes,ael

[ 00186] Those of skill further appreciate that the various
i 11 ustrativelofinsmedilgers’ 1 4nuw esmpaEry embedimeninde ACKSTH 2hHA meeps

described ip; i j XS ﬁgpgaq i
herei n may gg?%g%&;{%gﬁg@ tlfg.i'%&? grﬁoni c%hf?;# war e&,l Eﬁc:t]g{r?%ltjeg {ea?gﬁsag‘ﬁ@\?\gmr e,
or conbi nat iS6#H ).of\ rbletive chitonet kga 26 16 islappisidrtathe reduitant signal, and provided to

i nt erchangeﬁgi&jdidtt%e%m %rrd%gqée and software, various illustrative
conponent s, OCkST ‘W8S ®circuits, and st eps have been descri bed

above gener @01y5] n t eAgBurthkr hoemnrin FIG S, itathathe RYACKaiIRLs rBdiCit combined
functionality. is inpl nted as har or software depends upon, t he
particul ar é{’é Iairéﬁ‘?q%)‘b’ﬁ“ nﬁfég]?aé‘ﬂglég\rjﬁéﬁ)aq’ﬁtﬂ g‘ei‘lﬁ%%’a’ (Qﬁcmaon@wafm
system Ski Riefgal { TIRARF OFBday FRkLTRRGLS {55 Jaselsiphesh hynahiongl ity in
varying ways for each particul ar g‘ﬁri)l i cation, but such inplenentation

deci si ons smagrlatedontaeWatsh dinstien & 164) Trdgishg wanaflefibar2934 Ardativche
scope of thepaxefmhA835680NNALIRIThS rfitdnP S hd? VAR bl RRded to the additive

combiner 2518. The output of the additive combiner may be provided on a quadrature

(Q) channel 2528 for reverse link transmission to the BS.

[00176] As further shown in FIG 25, a third reverse ACK channel (R-ACKCH)
2550 is modulated using on-off keying (OOK) onto a Walsh function W{16, 8) 2552
using modulator 2554. In an exemplary embodiment, the ACKCH 2550 may signal the
BS to terminate transmissions on a second forward supplemental channel (F-SCH2). A
relative channel gain 2556 is applied to the resultant signal, and provided to the additive
combiner 2548. R-ACKCH 2550 may be combined with a reverse pilot channel (R-
PICH) 2540 using adder 2548 to generate the in-phase (I) reverse link signal 2544,



[ 00187] The various illustrative |ogical blocks, nodules, and circuits
described in connection wth the exenplary enbodi nents di scl osed
herei n maywdeownpissrented or perfouned with a general peirRRS®9/046708
processor, a Digital Signal Processor (DSP), an Application Specific
Integrated Gircuit (ASIC), a Field Prog@:mmbl e Gate Array (FPGA) or
ot her progranmabl e | ogi c device, discre gate or transistor |ogic,

di screte haf@Marie ConDPENEIYrGinarTsially ek MiadhRBiatd 1R eRS 230 i BBeLioho
performthe %unctl ons_descri bed herein. A general purpose processor
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any convent ;oiales BhCARISRE not%’élh{ ell n’ﬁ{ the g&o@@% ;;Eé%laﬂt%sclogﬁre% Q#)P
machi ne. A processor may al so I npl enment conbi nation o
conmput i ng destigesr A@Kglgnahng:@hﬁn%afpr U fgfvasl @Sﬁ’em chammielsr opr ocessor,
a plurality cro re [QPLOCcess
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i rectly | n ST ARPEALT Ko WAPEOHDAUIE T ABEaT B s R pibEE s P
or in a conmpgay) on oAt gtébezamoavd}cesmrhg\@rr&emgglul e may reside in
Random Access Menory rméb‘{t"é) flash nmenory, Read Onl 32 Menor
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El ectri cal | P033¥gr a F630 thepriop attemepls earleddepdingp ke npise Fatne
Progr ammabl g BOM. (1EERRMplafyad a
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exenpl ary stlbsdyesmeniis ghthcdraowisingdetenetihe processor such that the
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di screte cogresagAls in a user termnal. [00189]1n one or nore

exenpl ary enbodi ments, the functions descri bed nma impl emented in

har dwar e, sHX&Ar e, fff“rﬁﬁ%?@o %acbwlé@ﬁﬁﬂ%ﬁgﬁﬁmt%ﬁéﬁé@mmﬂﬁedfO

i npl enent ed RS ol Emd P8 shiBeh 1 ons may be stored on or
transmtted over as one or nore Instructions or code on a

conput er - r et¥dB3le nedl marlmrpﬂmaepn teeblda@k% of theracntriidclodes ntnytrb’adlly be

corrput er st com"run on rredJ_a I, NC 1.Nn
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store desi r BRINGE BIchMBSERESTH 2p REK Heral GTot nerssseribrat Sresame tised gack to
structures e

connecti on | s B ccafis din BRI ESRS in o oMY U Bbormh o
exanple, if retChtemgomWe ong ACKasigiil byae dhef qoorse af wedysist enk femver, or

oai r dior ¢ SPOCHBER AP pity SRRkt SEen Bimtrsoprec et oS
i nfrared, r#ektof tham:mmglﬁecbs/v&uezhexﬁﬂitea eh{”ﬁéf‘ﬁ?ﬁ‘é@{ %ﬁﬁbé ?;ﬁulf;ﬂ}bgﬁ)fhr@gﬁdeg
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and disc, ag é&ﬁ&@sﬂﬁﬁ{aﬂy@ecddﬂ%dﬂ RnRAERAGY sﬁﬁxﬁﬁm@c@g frdn@{w BSHSS&I MS
opti cal dISC digital versatile disc (DVD), flopp |'u-ray
di sc where BRERINWLE) AQKrsegs»abf@wé@cdta@ﬁmﬁe@ﬁmww IB@SOWthleer\w@hsk
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present disclosure,




33 exenpl ary enbodi nents without departing fromthe spirit or scope
of the invention. Thus, the present invention is not intended to be
limted tovdb@oexespl ary enbodi nents shown herei n but ipgTiuS2008/046708
accorded the w dest scope consistent with the principles and novel
features disclosed herein. 34 CLAIM 13 A met hod of processing

I nformati on according to a plurality of 1rates, t he net hod conpri sing:

recei ving ajoussient fTiage oLl & the @ wouRfundérstand S&n@EdrMAtion and signals
determ ni ng vvhﬁt her the current frame i iven critical frame

0] a .
type or a gPMPERC HOFESERES BHPE A ‘@pﬁ%,o?m{sfe@r chipdogagsiangd gegfmigpegnFor

type has tr gffnifte, idafOmmIdieRs, BbmABndsNn@riRtib0 @igﬁﬁl&,ﬁﬁt@?ﬁyﬂib‘é@f‘atﬂ%h t
reduci bl e and the non-critical frame type has traffic i'nformation at
an i nf or mat thehmey be sfaeryied dnowshonicthie ahayk descriptiorhmax be reerssentteddive i s

det er mi ned Gritical . -  Jadd '
The cur rent '§ i SpurbS cfibhihiBe bARS, hifie HHRNor parid o PEARERRAfbr
current frapatitlesafof poy ¢ontlomatahitloaecdt t he current franme information

EREIET P LR T NER A L T

det er m ni ngloghasBidcks, 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 various illustrative logical blocks, modules, and circuits described in
connection with the exemplary embodiments disclosed herein may be implemented or
performed with a general purpose processor, a Digital Signal Processor (DSP), an
Application Specific Integrated Circuit (ASIC), a Field Programmable Gate Array
(FPGA) or other programmable logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed to perform the functions
described herein. A general purpose processor may be a microprocessor, but in the
alternative, the processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be implemented as a
combination of computing devices, e.g., a combination of a DSP and a microprocessor,
a plurality of microprocessors, one or more microprocessors in conjunction with a DSP
core, or any other such configuration.
[00188] The steps of a method or algorithm described in connection with the
exemplary embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software

module may reside in Random Access Memory (RAM), flash memory, Read Only



on a given transni ssion guarantee qualification criterion, whether
the current franme is guaranteed for transm ssion w thout reduction of

the i nfor mebizen/ibisr ate of its traffic information, angdduhiBiseros
current frame of the non-critical frame type is det er mi ned not
guaranteed for transmi ssion without redygtion of the information
bitrate of its traffic information, the processing said cunent

frame to gem.&frﬂdr? (ROND)| Eleditﬁbeﬂ fvmwgraﬁaiabﬂem (EPRORDS BlectiEARSER$:$]0N.
t he null physi caI rane having a traffic portion having a

reduced i nf F?Eé"ﬂ“aﬁb BBQ%{%EWA**’%S"F‘@» hand diskfagemarabimdiph, v/ CR-BOM, or
the current ghy @ﬂ‘f@r ﬁ)frﬁ-t)f‘ étGr&}g@ﬁlgﬁlﬂﬁmtﬂngam flﬁﬂﬁ abt! APS &e&b%ﬂgbtgﬁgemgﬁum is

rate physical” |a frame, "and e current”frane
non-criti caﬁoﬂm%ﬁﬁﬁ@ fhwmecqssord@qhéhmtmmogzamam eed irffamativa fent, sisi Wiite

t hen ro e fra e hysi.cal

frane caP\yl ?\lgﬁt %ggﬁcglrﬂ%n?&%‘é i ?E th%glt‘%? q}‘vﬁa%f’ Btﬂmp ﬁeﬂ@%ﬂ?%
frame i nf or metgralro Hietpradeesor. aﬁhh liirbaﬁﬁmahd[ tmgtoﬁsagedndﬁhyﬁ hﬁﬁkes%c@%(@ﬁn ASIC.
frane. hod of ,claim1, t eiving the curren rane
oo e si o BG4I B pitein g ek derpie Iy Rl e RePoRSSd SBdem 35
3. The net hedrpt nedRinindy regtaxeragaﬂac&ﬁa@oﬁ@sﬁe%&tmfa'i@émerﬂﬁﬁlt raffic
information _at _an information bitrate corresponding to a frame rate

type sel ect ¥1BPlom a §rowasr Berrsxsmplegy embadiments, sheafundtions desatibed may be
quarter rat gnpigfentd ﬂhﬁmu?a@é,%of@ﬁ%%?e, 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
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and Blu-ray disc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the above should also be included
within the scope of computer-readable media.

[00190] The previous description of the discloscd exemplary embodiments is
provided to enable any person skilled in the art to make or use the present invention.
Various modifications to these exemplary embodiments will be readily apparent to

those skilled in the art, and the generic principles defined hercin may be applicd to other



4. The nmethod of claim3, the critical franme type conprising fil
rate, half rate, quarter rate, and critical eighth rate frame types.
5. The metwodomwfisnbai m 1, the determ ni ng whet her the @grrgbicohicane
of the non-critical frane type is guaranteed for transm ssion
conprising determ ning whether a quanti (FrameNunber + FranmeO fset)
nmod N is equal to zero, wherein FranmeNurtber is a sequence nunber for
the current ef(cfrﬁ;ﬂa',y eﬁibaﬂia%fssﬁthohsde@artmgff@ﬁithe gpiielt &Y sbSpe i intdndioki Ny

i nterval. nmet hod of claim erein transnlttlng t he nul
rate physic 3‘“1? SRFRCICRLIfEentAR fS L ?t?"tdmﬁ:?rﬁetit“i“ g ta thsicreinplasygmahodiments
transm ssi oRudisd RGeidt baA @ﬁbd@lcl:&tdecpﬁl@\ﬁ&é%t éc@ﬁ@&dnbﬁé{eﬁgwﬁﬂi‘ﬁle %Hh&plreﬁﬁr?d
physi cal |ayer frame as being a null rate physical frane

met hod of chavehf@furaidsdesad bereinphysi cal layer frame or the null rate
physi cal |ayer franme, or both, conprises a plurality of sub-segnents,
and the gated pilot pattern i ncl udes transnission in every ot her
sub-segnent of the frame. 8. The nethod of claim 7, wherein the
gated pilot pattern includes no transm ssion during groups of two
consecutive sub-segnents. 9. The nethod of claim6, further

conpri si ng: transmtting a power control indicator only in
sub-segnents designated for transm ssion according to the gated pil ot
pattern. 10. The nethod of claiml1l, the traffic portion of the nul
rate physical franme having an information bitrate of 0 bps. 11. The
method of claim1l, the traffic portion of the null rate physical
frame containing data associated with the null rate, said data having
an information bitrate greater than 0 bps. 36 12. The net hod of
claim1l, wherein the null rate physical frame includes a null-rate

i ndi cator for transmssion, the null-rate indicator having non-zero
information bitrate.



13. The method of claim 12, wherein the null rate physical frane

i ncludes data of a previously transmtted frame having a bitrate of
1.8 kbps. 14. An apparatus for processing information according to a
plurality of rates, the apparatus co i sing: a systematic bl anking
nodul e configured to: receive a current frame containing traffic

i nformation; determ ne whether the current frame is of a given
critical frane type or a given non-critical frane type, wherein the
critical frame type has traffic infek#¥Son at an information bitrate
given as not reducible and the non-critical frane type has traffic

i nf or mat A aretkad ofproosssinginioraatit aceendinggp wetiraléty o€ thesi thie enethod comprifing:
the current f et f. crltlcal frame type,

t hen procesgmgggﬁgﬁipgngﬁkﬂ% %ﬂ%&g%gﬁg?a %“%”6Wy3|cal | ayer frane
havi ng the detemeningfwirter theaduiteat frivheigTef 4 giveAlcritibed fewierpd of & @f’ﬂ%n non-

i nfornat.i.o bltrate t.h urrent fra is determ ned t
of the Tl (el BRF Yhertip f%%@ﬂcage’&%%wn% aségag’ec dfoEnajiop et an information

t r ans bSO BivaH ok itk 88 AL iahil GRS 'n@ﬁ'-cﬁﬁéatl %nﬁmz whiek helrrt RerofHAto@Nit an

frame is guaranteed for transm ssion w thout uction of the traffi
|nfornﬁﬁb@mﬂﬁnbﬂhw%gmﬁn4%@dW#@#f|c |nfornat|on and if the
cun-ent fra ed not

guar ant eed thg%gﬁﬁg%gggﬁg%E%k % Iﬁ%ﬁlg?ggh@ ﬁ% ormati on

bitrate of its tmatammgnhé@nnaM|ﬁmneHGQﬁn@nmce$$y§aﬂdaﬁwrﬁﬁm&ciﬁﬁﬁgthe

to generate a nu rat si cal er fr for transyi ssio the
SR et T2 NS e R o A i B A AR

reduced i nf or mat 1@@@@@@5@@@5@@{@@- fegnd;Redi nformation bitrate of
the current franme traffic information, and if the current frane

of the non- Hrthe pweent frameds dojqsmined tejbe eﬂh\eﬂe@rcgugﬁl fiamedypef @¢termining, based
trans moﬁ ﬁ' %n tlranﬁﬂlsfi&? gﬁ&t?ﬁﬁllﬁ%loﬁ Qgtefrl%ﬁlr(?hf{ﬂ?m %‘?&r}:% 1%}1teﬁ ems].)ég IQSIIﬁed

| ayer, sai‘d physi ca yer I'nc Ing traffic |n orna ion
cur r enforftraasmeissinfi erthetireduchod oBthe inforBiation bitrate of its traffic information, and

if the current frame of the non-critical frame type is determined not guaranteed for
transmission without reduction of the information bitrate of its traffic information, then
processing said current frame to generate a null rate physical layer frame
for transmission, the null rate physical layer frame having a traffic portion having
a reduced information bitrate compared to the information bitrate of the current
frame traffic information, and
transmitting said null rate physical layer frame, and
if the current frame of the non-critical frame type is determined guaranteed for
transmission, then
processing said current frame to generate a physical layer frame carrying
the current frame traffic information at the current frame information bitrate, and

transmitting said physical layer frame.

2. The method of claim 1, the receiving the current frame comprising receiving the current frame

from a vocoder at a modem.



the apparatus further conprising: a transmtter configured to
transmt the physical layer frame and the null rate physical |ayer
frame. 15. The apparatus of claim 14, the apparatus conprising a
nodem the nodem configured to recei v%the cunent frane froma
vocoder. 16. The apparatus of claim14, wherein the current frane
has traffic information at an information bitrate corresponding to a
frame rate type selected froma group consisting of full rate, half
rate, dublit BFthpdof clagpd . avhgraim theaquarent e hpg Baftic ipformpjionagy pariafoymatgn

claim ﬂi@atetct&?regﬂoinﬁlinﬁ% afflralf’}féqa{eX?}ﬁe SRTRGI RInNY gfrdj%lacgﬁﬁgt% J}?hlfé re[t@;th%lf rate,

quarter rate, and critical eigh rate framet

appar atussteofate kad aghtd, rate Hangyspeemat i ¢ bl anki ng nodul e configured to
determ ne whether the current frame of the non-critical frame type is
guaranteed for transm ssion by determ ning whether a quantity

( Fr amehurthkanethodo edteief §,5B¢ Prithaad fiknk $yRGaalpribig 76 fute, WAET &b Nuarter rate, and
FrameNunber is, a sequence nunber for the current franme, FranmeOfset
is an Bh@ ?‘,ghtﬁr‘iﬁe%al’?tﬁ’qﬁon-bl anking interval. 19. The apparatus of
claim17, wherein the transmtter is configured to transmt a pil ot
signal according to a gated pilot pattern identifying the null rate
physi cal Theapethod papkeimd , Ui degermimng Whetitetheopsiextafrarhayethefnoarmetical Zame

The appar at us l.aim 19, wherein.the transmtter is confjgur t
{F ananiBe 8 e 8] (b ss R ELRRR DL B A ATRE el b Ry SRR G er +
frame BaneOffsel) shayNaispéquaBld katoofvhendlr BRghHer and stqiengah@dbdi foplihe

pattern includes_ transm ssion_in every other sub-segnent of the
f rame. curept hfFﬁEﬂ E’XFJ‘BS‘S%F%%S %?Or}gﬁe‘a?ﬁ‘i/@()?a%ﬁép@fﬂﬁmg kderyalk ed pil ot

pattern includes no transm ssion during groups of two consecutive
sub-segnments. 22. The apparatus of claim 19, the transmtter further
conf i gbr €be mgthadapis etatm d, pdwegin donsmiging i mdk mte physjcal dayso Bragegimeludess
desi gn - t S SSi i 0 e .gate ilat.pattern. .. 3
25 TnonEil 4 bROF MR GRoARSRRANE b RoldpE BeB; | BhubRly e TR
physi cahysfcablagertfasmeng baingianfubiramtphesicdbifitimat e of O bps.

7. The method of claim 6, wherein the physical layer frame or the null rate physical layer frame,
or both, comprises a plurality of sub-segments, and the gated pilot pattern includes transmission

in every other sub-segment of the frame.

8. The method of claim 7, wherein the gated pilot pattern includes no transmission during groups

of two consecutive sub-segments.

9. The method of claim 6, further comprising:

transmitting a power control indicator only in sub-segments designated for transmission

according to the gated pilot pattern.

10. The method of claim 1, the traffic portion of the null rate physical frame having an

information bitrate of 0 bps.

11. The method of claim 1, the traffic portion of the null rate physical frame containing data

associated with the null rate, said data having an information bitrate greater than 0 bps.



24. The apparatus of claim15, the traffic portion of the null rate
physi cal frame containing data associated with the null rate, said
data having an information bitrate greater than 0 bps. 25. The
apparatus of claim 14, the systematic Iankl ng nodul e further
configured to formthe null rate phys? frame to include a

nul | -rate indicator for transm ssion, the nul I -rate indicator having
non-zero information bitrate. 26. The apparatus of claim 24, wherein
the null rate physical frane includes data of a previously

trans mlit’ﬁiq ét@(?ﬂe i*@éﬂnng v@hepa'éﬁ {h%tn?lllqgte gglnh? 1&1? B3me 1gcqudeA]@ null-rate 1nd1cator for
conput er -readabl e storade medi um stori Instructirons for causing a
comput e'anstrrisqzmmtiesmllfrm‘eodeattmdmvmgcrmndemgnfommanqﬁ hiraki ty of rates,
the nmedium further storing instructions for causing a conputer to:
receive a current frame containing traffic information; determ ne
whet hen 3.t rediiddesticldifal?e whéreBf thén@ll M@ piSkichl feathe MEREB day & sredously
given non-critical frame ty wherein the critical frane type has
traf fi HapsHfgehidmehavane %‘Pﬁltrﬁ%%rirﬁalﬁpén bitrate given as not reducible
and the non-critical frame type has traffic information at an
information bitrate given as reduci bl e; if the current frane is
det er nilheth gnpalpgusdbr priveessing infomhation ap@rdiyp & 2 plashitypofoees she dppacatrsr ent
frame to generate a physical |ayer frame having the current frane
traffiﬁrf‘ﬁ?ér?g"ratlon at the current frame information bitrate;

if the currepystdniAi®ldnkingeh&luld edgted e of the non-critical frane
type, determ ne, based on a _given transm ssiqn guarant ee

qual i fication crFeERys %ﬁ“”%é’?ﬁéﬁoﬁtﬁ’é‘lft&}}’%‘f@%’tn TPRARL s guar ant eed for

transm ssion wit Méﬁmﬁee\gH&ﬁér% afnehhﬁarhé AfdrlaGivent Pi PR EOR tp%et &t v

its traffic information, and he current rarre
non-criti cahorf-¢rimal frgapetyps, ‘dbﬁranmhmdlcnkﬁalgmtapahasewdm mﬁ01nmanlsm231s| on

Wi thout edu ct)rlrnoa 101 L1t1apeeg1{feq1f a3 OE: xtehgcgblgla% ﬁ;[eei\logfcriltlcaﬁ frame type has traffic

information at an information bitrate given as reducible;
if the current frame is determined to be of the critical frame type, then
process the current frame to generate a physical layer frame having the current frame
traffic information at the current frame information bitrate;
if the current {rame is determined to be of the non-critical frame type, determine,
based on a given transmission guarantee qualification criterion, whether the current frame
is guaranteed for transmission without reduction of the traffic information bitrate of its
traffic information, and
if the current frame of the non-critical frame type is determined not
guaranteed for transmission without reduction of the information bitrate of its
traffic information, then process said current frame to generate a null rate physical
layer frame for transmission, the null rate physical layer frame having a traffic
portion having a reduced information bitrate compared to the information bitrate
of the current frame traffic information, and
if the current frame of the non-critical frame type is determined
guaranteed for transmission, then process said current frame to generate a
physical layer, said physical layer frame including traffic information at the

current frame information bitrate;



39 traffic information, then process said current frame to generate a
null rate physical layer franme for transm ssion, the null rate

physi cal |ayer frame having a traffic portion having a reduced
information bitrate conpared to the ig;ornation bitrate of the
current frame traffic information, and if the current frame of the
non-critical frame type is determ ned guaranteed for transm ssion,
then process said current frape to generate a physical |ayer frane
for transmi iamra@%ﬁﬂt%%%‘i‘%}ngf a yrapsifienpenfigue H’itf?g!jisﬁtégﬂ?}t}'mal layer
i nf or Makine An@thelrd® &t bhfidal fa8Rarh)f Or mation bitrate. 28. An
apparatus for processing information according to a plurality of
rates, conprising: nmeans for receiving a current franme containing

trafficci-nf i QN .. ans_for deter.mning whether, the current
frame 13 BeRBRERE clain 14 TRARDaiaRE (RAGRL EnlRoln B SR ptPp Bl Pa e
type, whevethe dihentdidnid Gah afvoagdert ype has traffic information at an
information bitrate given as not reducible and the non-critical frane
type has traffic information at an information bitrate given as
reduci b6e; The appdfRAODIT QLN AC St e Cutdi - Bike MhaMBrAd 1 HELSHTLN&dan
to be of the critical frane type, to generate a physical [ayer

car ryi HdoHIHEOR Witradh corfespersling tof 4 fremie fteortyee $ebastedt ratha growpy eonsistingoé full
i nfor i iLr 5 OF. rmning, if the current frane
is de?gﬁﬁgﬁgghgéﬁéimg?wt%gqﬁ%ﬁgg%?l?ggb%FTane type, whether the
current frame is guaranteed for transm ssion w thout reduction of the
i nfor [ bitrate of it raffic_ information, based on a given
trans E?@-sfg%a@amﬁcf &8y 18 Prceef e PR apRgHSing Tull rajes B rafy At rate,
procesgﬁﬂgﬁkaﬁﬁguﬁ&@@ﬁaﬁeggﬁ&of the non-critical franme type if
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19. The apparatus of claim 17, wherein the transmitter is configured to transmit a pilot signal
according to a gated pilot pattern identifying the null rate physical layer frame as being a null

rate physical layer frame.

20. The apparatus of claim 19, wherein the transmitter is configured to transmit the physical
layer frame or the null rate physical layer frame as comprising a plurality of sub-segments, and

the gated pilot pattern includes transmission in every other sub-segment of the frame.

21. The apparatus of claim 20, wherein the gated pilot pattern includes no transmission during

groups of two consecutive sub-segments.

22. The apparatus of claim 19, the transmitter further configured to transmit a power control

indicator only in sub-segments designated for transmission according to the gated pilot pattern.
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23. The apparatus of claim 15, the traffic portion of the null rate physical frame having an

information bitrate of 0 bps.

24. The apparatus of claim 15, the traffic portion of the null rate physical frame containing data

associated with the mull rate, said data having an information bitrate greater than 0 bps.

25. The apparatus of claim 14, the systematic blanking module further configured to form the
null rate physical frame to include
a null-rate indicator for transmission, the null-rate indicator having non-zero information

bitrate.

26. The apparatus of claim 24, wherein the null rate physical frame includes data of a previously

transmitted frame having a bitrate of 1.8 kbps.

27. A computer-readable storage medium storing instructions for causing a computer to process
information according to a plurality of rates, the medium further storing instructions for causing
a computer to:
receive a current frame containing traffic information;
determine whether the current frame is of a given critical frame type or a given
non-critical frame type, wherein the critical frame type has traffic information at an
information bitrate given as not reducible and the non-critical frame type has traffic
information at an information bitrate given as reducible;
if the current frame is determined to be of the critical frame type, then
process the current frame to generate a physical layer frame having the current frame
traffic information at the current frame information bitrate;
if the current frame is determined to be of the non-critical frame type, determine,
based on a given transmission guarantee qualification criterion, whether the current frame
is guaranteed for transmission without reduction of the traffic information bitrate of its
traffic information, and
if the current frame of the non-critical frame type is determined not

guaranteed for transmission without reduction of the information bitrate of its
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traffic information, then process said current frame to generate a null rate physical

layer frame for transmission, the null rate physical layer frame having a traffic

portion having a reduced information bitrate compared to the information bitrate

of the current frame traffic information, and

if the current frame of the non-critical frame type is determined guaranteed for
transmission, then process said current frame to generate a physical layer frame for
transmission, said physical layer frame including traffic information at the current frame

information bitrate.

28. An apparatus for processing information according to a plurality of rates, comprising;

means for receiving a current frame containing traffic information;

means for determining whether the current frame is of a given critical frame type or a
given non-critical frame type, wherein the critical frame type has traffic information at an
information bitrate given as not reducible and the non-critical frame type has traffic information
at an information bitrate given as reducible;

means for processing the current frame if determined to be of the critical frame type, to
generate a physical layer carrying the current frame traffic information at the current frame
information bitrate,

means for determining, if the current frame is determined to be of the non-critical frame
type, whether the current frame is guaranteed for transmission without reduction of the
information bitrate of its traffic information, based on a given transmission guarantee
qualification criterion;

means for processing the current frame of the non-critical frame type if determined not
guaranteed for transmission without reduction of the information bitrate of its traffic information,
to generate a null rate physical layer frame having a traffic portion having a reduced information
bitrate compared to the information bitrate of the current frame traffic information;

means for processing the current frame of the non-critical frame type if determined
guaranteed for transmission without reduction of the information bitrate of its traffic information,
to generate a physical layer frame carrying the current frame traffic information at the current
frame information bitrate; and

means for transmitting the physical layer frame and the null rate physical layer frame.



