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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 based
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



encode a voice transm ssion using one of a plurality
of variable encoding rates. The encoding rate nay be
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two units often’employ a degree of redundancy to guard against errors in the received
signals. For example, in a forward link (FL) transmission from a base station (BS) to a
mobile station (MS) in a cdma2000 wireless communications system, redundancies
such as fractional-rate symbol encoding and symbol repetition may be employed. In a
c¢dma2000 system, encoded symbols are grouped into sub-segments known as power
control groups (PCG’s) and transmitted over the air, with a fixed number of PCG’s
defining a frame.

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

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



capacity. [0010] It would be further desirable to
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first gated pilot pattern if the TX frane is a nul
processer gombigured to determine whether a received pilot signal associated with the

RX frame was transmitted according to a first gated pilot pattern, the processor further
configured to process the RX frame as a null rate frame if the received pilot signal is
determined to be transmitted according to a first gated pilot pattern.

[0014] Yet another aspect of the present disclosure provides an apparatus for
communications using a gated pilot pattern, comprising: a receiver configured to receive
an RX frame, the RX frame being formatted into a plurality of sub-segments; a

transmitter configured to transmit a TX frame, the TX frame being formatted into a
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BRIEF DESCRIPTION OF DRAWINGS
[0018] FIG 1 illustrates a prior art wireless communications system.
[0019] FIG 2 illustrates a prior art signal transmission path for voice.
[0020] FIG 3 illustrates an exemplary embodiment of a signal transmission path for
voice according to the present disclosure.
[0021] FIG 4 illustrates an exemplary embodiment of an algorithm that may be applied
by the systematic blanking module.



by a vocoder and a systematic bl anking nodul e. [0023]
FIG 6 illustrates an exenpl ary enbodi nent of a
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signals generated by a voice signal transm ssion path
such as shown in FIG 3. [0024). FIG 7 illustrates an
al ternative exenplary enbodi nent of a signa
transm ssion path for voice according to the present
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di sclosure. [0032] FIG 15 illustrates a, power control )
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according to the present disclosure.

[0031] 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.

[0032] FIG 15 illustrates a power control method according to the present disclosure.
[0033] FIG 16 illustrates a prior art frame processing scheme for processing
information bits at a transmitter in a communications system.

[0034] FIG 17 illustrates timing diagrams associated with a prior art forward link
signaling scheme for cdma2000.

[0035] FIG 18 illustrates a prior art method for recovering estimated information bits b’

from received symbols y.



of forward |ink transm ssions for systens operating
according to the cdna2000 standard. [0037] FIG 20
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[0043] FIG 26 illustrates an exemplary embodiment of a method according to the

present disclosure.

DETAILED DESCRIPTION
[0044] 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 invention can be practiced. The term “exemplary” used throughout this
description means “serving as an example, instance, or illustration,” and should not
necessarily be construed as preferred or advantageous over other exemplary
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 exemplary embodiments of the



will be apparent to those skilled in the art that the
exenpl ary enbodi nents of theinvention may be practiced
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it sk TeF Sl b GREeg BuANT NG, Al BoEoiRFminal 106
iy thehc@ bt an$ BER nambéd ¢y slis\0f e Pided Mtk lul Hlgeud G6EHited to PC card,
(TDMA), frequency division nmultipleaccess (FDWA),

eqrapast dpsh, sxtomaher infoprad mosems or wpelesy ¢rAgir¢log PPYG-si on
PGS ACSA e AR LALI0 LEPLAARFBRHER o scce

MNgbinhRinecoat @S Satda R eeidiun.S Nanghannalltipld @eadsi tethniques are known
nmet hodol ogy which allows nmultiple user access to. a. )
BothaeH i diaHen mukiple-paeest (HAMEY). Srefwnsy idpagon multiple-

S0 1980 L S AR RS 80 BRRET i,
code division multiple-access (CDMA), and other similar multi-access techniques. The
multiple-access concept is a channel allocation methodology which allows multiple user
access to a common communications link. The channel allocations can take on various
forms depending on the specific multi-access technique. By way of example, in FDMA
systems, the total frequency spectrum is divided into a number of smaller sub-bands 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



systens, the total frequency spectrumis divided into
a nunber of smaller sub-bands and each user is given
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Al ternatively, in TDVA systens, each user is given the
entire frequency spectrun1dur§ng peri odi cal | yrecurring
time slots. In CDVA systens, each user is given the
entire frequency spectrumfor all of the tine but
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corsmunsatas sfap04d] arfd/@ @@y iothan somatupgaionpy stardaalst Such alternative
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gRessurt he speech signal for transm ssion. A voice

frame 210a output by the vocoder 210 may take on one

HX048] BlGi2 allystiptes b prigr e sigaalgeangingglonmpathhi)0sfpereire. InFIG2, a
content .of. the vai.ce sigpna 0Qa .at _any tine, In G
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hraddmissidre A Mb)ce figuar 2106 oupueby BR)viocadrd 2¢0 gtalyhakednfone of a
(ER). The voice frame 210a i s provided to a,ph%fical )
plaadity pF 3éessdsnsading guithe speech camicakobihe yajce signak200g ag gny time.
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(@R}, hed aiphthwite (ERDpTRE vaite fiumat? | 8uiprovidedoal shysiayl layer

i ncl ude, e, g...encodi ng, repeating, pupcturing, . . )
PRCesiedl? g 22 8‘7%6‘5‘ Rf%B‘HFSa‘EF ?{ gice %‘@“%a‘{]a&‘ POTFF_@%%H@%?H according
R tht Bgys?é!ﬂ ﬁﬁ@h&&%%%f@ﬁ&%@éﬁi, NOn OB BaB 2Rl & the art will

provided to"the TX block 230 for transm ssion. The TX
roekat? B0t megh petofols mayadélodd, ceneaneding, Re)catpgmanttonsg,

G B PRt TR puRufhr R BhloLpSgoctsing
HOHER 20 (NHrovRIBE W the TDOPREE 250 fdeRasBIssioh NEhE AKELIBEK 230 may
the voice frame 210a sel ected by the vocoder 210 to

Eﬁﬁu}i@admﬁwe@@/ Ggearrafionesush aanpoonyertingtlie desé i emricr
OB Sy Ao RERS e S5O LR SFURL o By

pBser tregent i, the anesf ek bitg fiahic 04 bdested betheivebader 2008

cont ai ns active sgeech, whil e an ehghth rate (ER) may. .
gieode thecioses sigial £90ma enytipierpasdiperd eheheVsyed aT spegetapctivity

4908 EAMhaLORe §iigha9%@a. For example, a full rate (FR) may be selected for

frames during which the voice signal 200a contains active speech, while an eighth rate
(ER) may be selected for frames during which the voice signal 200a contains silence.
During such periods of silence, an ER frame may contain parameters characterizing the
“background noise” associated with the silence. While an ER frame contains
significantly fewer bits than an FR frame, silence periods may occur quite often during a
normal conversation, thereby causing the overall transmission bandwidth devoted to

transmitting ER frames to be significant.



During such periods of silence, an ER frame my

contain paraneters characterizing the "background
wWmoiosas21associ ated with the silence. Wil e an ER/US20%046717

contains significantly fewer bits than an FR frane,

silence periods may occur qui he often during a nornal

conversation, thereby causing”the overall transm ssion

bandwi dt h devoted to transmitti ng ER franes to be
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er 310 f se e ht h-r
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bay. eAn h&{mv\desbhbecswélﬁnabwmhb |s3’1>d1lé<1hﬁtg: veguhemddbleidss is
configured to mnimze the transm ssion bltrate of the
visyErd tearipirizg hdrapymission ditraje plthe ppender Agrut HY
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VOCO Oa wth r'at’e rames havi ng
autgat H On atith ﬂlﬂ!]Statet(NR) frenads hfafzmg healaei igtetIbssrtharethbhr @fithe cighth rate
{_rn an_exenpl ar l men%}r[%l R franme rra hav? Zero

e
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&@ﬁfé%&@@%bnw&%&mﬁ'(@pé illustrates an exenplary
mbodi ment 400 of an algorithmthat may be applied by

t(lﬁlé4ls YKi &nihusitretel laaakémiglaryoauibael BB 40D ©0 85 hlgatithen tpt may be
t' Iankl uIe 315 recei ves a
i o3 ToS SR IBRE kil

8‘@68% % - [0056] At step 420,
LGESSLA@@@ 310ahd s%ﬁ?dtl@%ﬂ?ﬁﬂhﬂanQ&H@Bl’B RReMBEL Refmei3t 04 Fom the
, Or

ER-C. Such rates are deened critical
erodet Hifsni ssi on, and may al so be referred to as

mﬂSEﬂn Al %teé r %‘Q ng lbg 1ste glu];tteﬁr@gg‘lg‘%ng%ggt%ep i 1soﬂ§ HR, QR,
ot Frat | Sudhrraws dﬁﬁie&ﬂlleﬂ bﬁn@n Y& tembmis3ioar anfdr aeesiss breferred to as
gr?t(ijclilll ?rar%% Ct)yge(s).r If the frame 310a contains one of these critical rates, then the
frame 310a is directly provided to the physical layer processing module 220 for
transmission. If not, the frame is deemed to contain a non-critical rate, and the
algorithm proceeds to step 430.

[0057] Note the exemplary designation of FR, HR, QR, and ER-C as “critical” is for
illustrative purposes only, and is not meant to restrict the scope of the present disclosure

to only those embodiments wherein such frame types are designated as critical. In

alternative exemplary embodiments, other sets of frame types may be designated critical



transmssion. If not, the frame is deened to contain a

non-critical rate, and the al gorithm proceeds to step
WaEA09/150657] Note t he exerrpl ary desi gnati on of PCRUSHRY/046717

R, and ER-C as "critical” is for illustrative

purposes only, and is not meapf to restrict the scope

of the present disclosure to only those enbodi nents

wherei n such frame types are designated as critical.
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t han. t he SJ[oecn‘l c eval uation shown at ste
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echni fher X han

ues may utilize, e.g., paraneters
pdremeters @hér tharatie cnmraﬁ:tefrantHnmmhar enturfena framefdfBet, pr gperations

s o her than dul o operation depi cted.
?‘%@6’% 0 ABYIAtqY, p %r}femati ¢ bl anki ng nmodul e 315
[U08Y] g@ﬁeﬁ 45‘@”‘[116 §ﬁ¥e%1a&1@®arﬁ<ﬁ%‘lﬁo&tﬁe Bbﬁpl@bi/d%h Q"fllull &Y @KR) frame

processi ng nodul € 220 for transm ssion.
wxtbaphysigal éwblophommg ngodulg 220 fat eralﬁsrmmomah‘l aan eocnmpfam

& f{@‘}}{?@tgte ﬁ1%H Ipwlic %g"rf%ﬁ]ﬁ ,I,%?%‘a%gc ond%ﬁf ﬁ@st (é)}ts per second), and thus

ESROEY HSAiMAl ggnatl g vakbwidiat Rt BdiBmids ¥R FHBOM1L R frame, the
returns to ste to recelvethe next voice frane

agorthiy sHhe stm‘bl&ép rgepve thoaet|voRademcohl Op wnadgwecoder
cription, one of ordinary skill in the art wll

appreci ate that t he non-bl anking interval N controls

061 pBhed ohahe edvieidesdriptibAng@e oflibedihargRBil ih ttigdart will appreciate

that the non-blanking interval N controls how often non-critical frames are transmitted,
with N=1 corresponding to transmission of all non-critical frames, and greater values of
N corresponding to less frequent transmissions of non-critical frames. In an exemplary
embodiment, N may take on values of 1, 4 by default, &, or other reserved values
specified, e.g., by external signaling (not shown).

[0062] FIGs 5 and 5A illustrate exemplary frame transmission sequences 310a* and
315a*, respectively, as processed by a vocoder 310 and a systematic blanking module

315.



with N=I corresponding to transm ssion of al

non-critical franmes, and greater values of N
we@oarpaspandi ng to | ess frequent transm ssions BET/US2009/046717

non-critical franmes. In an exenplary enbodi nent, N nay

take on values of 1, 4 by default, 8, or other

reserved val ues specified, e.g., by external signaling

(not shown). [0062] FIGs 5 and 5A illustrate exenplary
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rame esm

fHovae 9866 in BEG SAQW@ fralﬂw“s %otr@spﬁh&in@@o (Arb@cNa@meBrameOffset mod
correspondlng to (FrameNum + FraneOffset nod N = 0
ed[0065] FIG6 illustrates an exenpl ary
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S generate ce transm ssion sTg fia
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hown in F 06 In E 6, at step 610, a
?ﬁﬁgﬁpFwék %ﬁ%gl Oﬁ@dgﬁbgé (RX) and processed
HR¥6BP1n 6, at ARE 62D.] LitshsHRHRA s‘?@ﬁms%é/el@éﬂ ('Rb@ ah processed using,

operations 230 such as shown Ih FIG 3
ope PRt qomplfrrrmitweo the. IgX Opﬂﬁtlmmfsudms schnwn in FIG 3. Such

uency downc erS| At.
R ETGhs [y Sraue iy H vaeisiFop ety eadetyFon
gﬁ@ﬁgg@@d usi ng, e. g , operations conplenmentary to the
ysical layer TX operations 220 shown in FIG 3. Such

§] Ahptep ay@rrhysiedilgxer prestedBXn grovassingie padermes yping, c.g.,
Qﬁe?é’t?on'ﬁ %mn%%n@h?a I ?oat“fle Iﬂgyswal layer TX operations 220 shown in FIG 3.

Such physical layer receive processing may include, e.g., decoding, deinterleaving,
symbol combining, etc.

[0068] At step 630, the algorithm 600 evaluates whether the current received frame is
an NR frame. If yes, the algorithm returns to step 610 to begin receiving the next frame,
as there is no traffic data to be processed for the NR frame. If no, the algorithm
proceeds to step 640.

[0069] One of ordinary skill in the art will appreciate that various techniques may be
employed to evaluate whether the current received frame is an NR frame. In an
exemplary embodiment, an energy evaluation algorithm may be employed to detect the

energy in the traffic portion of the received frame. For example, the energy



synbol conbining, etc. [0068] At step 630, the
al gorithm 600 eval uates whether the current received
wo e@aasi1zs an NR frame. |f yes, the al gorithm rRETUDS09/046717
step 610 to begin receiving the next frame, as there
is no traffic data to be procegssed for the NR frane.
If no, the algorithm proceeds to step 640. [0069] One

of ordinary skill in the art will appreci ate that
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saflpbnnudlity chesk aésulsl dénaddsom Wi &hrnnayhdjéLag @tparighm may be
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fra@egRrtiddy excluding quality check results derived
fromNR franes, the OLPC al gorithm nmay be correctly

(A9G3L Adistap OAY, thevejee framp ynayrbgrfssodegvp ﬁgogﬂiegwrmt 620, and the
BRI FENETET o A O B, (0072
[087BLFI® 3 ldystrard ah BRernative exemplary embodiment of a signal transmission
path 700 for voice according to the present disclosure. In FIG 7, a voice signal 200a is
input to a vocoder 710, which generates a voice frame 710a for transmission. The voice
frame 710a may take on one of a plurality of rates including a full rate (FR), half rate
(HR), quarter rate (QR), eighth rate (ER), and a vocoder null rate (VNR). A VNR
frame, also known as a zero-rate vocoder frame or empty vocoder frame, is generated
by the vocoder 710 when there is no new information to be sent by the vocoder. In an

exemplary embodiment, the VNR frame may simply be a blank frame containing no

data.



al gorithm 600 returns to step 610 to receive the next
frame. [0073] FIG 7 illustrates an alternative
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for voice according to the present disclosure. In FIG
7, a voice signal 200a is inpﬂg to a vocoder 710,
whi ch generates a voice frane 710a for transm ssion.
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%\{Jﬁ{t %dclé etshat‘?%aé/emegt%gﬁnlg%l fko)r %%1] K Hﬁ 1on Cﬁl qhe fZalrlgﬁ%{()%oc%glalns one

b eiceBical htcden/ fh@ &ralnfcoMOk h@pr‘()oﬁi@d & thé by sib Qafé} pRcessing
step 820, the frame 710a is evaluated to determ ne .
wedels&R0ifer traélsmswﬂmt StorRB4%r Lt thy Eame 4y desmef do gergpB@ non-

Er'iﬁéa'lfa"?ét ah@thd i ?gﬁj‘}b&gds &of 5 of rame 710a cont ains

one of t'hese c rates, en the frane 710a is
[00G8] destep 830,hke ﬁigyﬁnhﬁaévalhmy@rth@aﬂm ﬁ‘amg nomodbat ef tA20

for transm ssion at step 840. If not

H%%%%P%w&f?ﬁ‘f@m wheild @rmoprzea tr?%pgsm%@wtlﬁgﬁe made. In the

&l G1al RMURHRRSS g1§ov‘%19 tiRd &ﬁ’re%?’@am% 991?1%]% lé}tam%Nﬁﬁlb%?’Q’added to the
the ‘al gorithm eval uates the current frame number of

turecnt framswifssti krame O ffdest ardnthe ecsuht ébtagmeNambon+ FaanoeOffset) is

b8 T TodSieaohir Rl b Ehe PP i T L ATEERDR 1 he
tSulrdeigd mdduldepeational b, the ar@rietoh pRIcesdsadBich 838t OtiRddise, the

the result (FrameNunber + FraneOffset) is applied to a
mheeiithen prioescds tosiel YY) with a non- bl ankl ng i nterval
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frame may correspond to a predetermined frame or 1ndlcat0r recognizable to the
receiver as containing no new information, also referred to as a frame comprising null
traffic data. Null traffic data may contain a bit pattern that the receiving vocoder does
not use, and thus the null traffic data will be discarded by the receiving vocoder. In one
aspect, for example, the predetermined null frame or indicator may be a known 1.8-kbps
frame having null traffic data. In another aspect, for example, the predetermined frame
or indicator may repeat the last transmitted 1.8-kbps frame, thereby indicating null
traffic data.

[0080] At step 850, the systematic blanking module 715 provides a null rate (NR) frame

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



al gorithm proceeds to step 850. [0079] At step 835, a

null rate indicator (NRID) frane nay be transmtted.
wEowk/1518% ane nmay correspond to a predet er mi neRlCT/D82089/046717

or indicator recognizable to the receiver as

contai ni ng no new i nformati on, 4 also referred to as a

frame conprising null traffic data. Null traffic data

may contain a bit pattern that the receiving vocoder

does..not. use nd thus the nulltraffic.data wl| be.
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null rate (NR) frame to the physical |ayer
g cessing nodul e 220 for transm ssion. In an

E?()@E?hfalf XPFRAALIEBoc oF A 71 %ﬂn{:lﬁﬁg@iigﬁﬁlﬁﬂe% labeled
r af g

Ic bits, and thus consunmes m ninal “signalin
Balk'dw dvdrodésfivdlrraterfaamnsasi lstil e \ORRY genanatkd by dteevocodard 10.

[ returns to.step 810 t ceive the Xt
B8 Bl A G B b RisS DB Redinos, T Ro e ph g tesult of
Myiﬁ@aisbﬂeﬂﬁdlﬂirﬁci?ﬁ i@bYsuch a8B00 forthS FlShiSdlon sequence 710a*,
sequences 710a* an 715 , as processed

: * g a*, respectivel
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A R T e S e
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transm ssi on sequence wher el T a non- bl anki ng
frate is/@dnsMitte dtoi ghataged petiodiEhh-2éxo rhfiedraequenadssah, as

frames, 715a*. i ncl udes eighth-rate frames ER.and ,
AereTOedhy BN feighraes ke HRaTBRLIG The rrpesng ot BigmeNum’s s
féfqu&?gqlt 1YmAPrea @b B HRB bEn/FRERAry skl inl th€ art iPBRDf the

frame. FrameNuml s 1 thriough 3 are’transmtted as
MRcédizgrdescripimah. Fr aneNum 4 is transmtted as an NRI D

i cordance with a non- bl anki ng ., nt | N=4. .
\dBP Fice PR SRS S ha R inderBE% il ol tor iitimari
PRAkiAH aEco@Rg Z8Me pr@ket dischdsard. NS MSHE@Bd 1860 is shown for
described with reference to the al gorithm 800. The

Pluseaseimigoases Erlzmeriunnet Beank oolifgit tissscang of haardsyntisisclosure to
ij ) ngrqﬂgxoc?a%“pf ordinary skill in the art in
e i

€ preceding description.
[0085] 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.

[0086] At step 1020, a decision block determines the result of the determination at step
1010.

[0087] At step 1030, if new traffic information exists, a traffic portion comprising data
representing the new traffic information can be added to a frame.

[0088] 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



[0084] FIG 10 illustrates an exenplary enbodi nent of a
nmet hod 1000 for systematic bl anking according to the
w@e@9asmi3zli scl osure. Note the method 1000 is sPCIKIST009/046717

illustrative purposes only, and is not nmeant to limt

t he scope of the present disc/{osure to any particul ar

nmet hod shown. [0085] In FIG 10, at step 1010, a

deterrri nation can be made as to the existence of new

t he

nat 1 on {ra ormatl.o .
Ir%% &1 :}Hq}:"}l eh,%éq;erate %hre?r/:és Sair%n(rf]eegr}lé? {raénsvr{nusrs&n 1nglu81ng null

ﬁ@ﬂﬁmataqabogmmlel Bykihe 620881 Wicogéras tHORANI daaa @& Si on
bl ock determ nes the result of the detern nation at
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1&5@%&9 %)%aﬂlec‘ trat%nhg a%c&?lrn t@ ﬂl 3325@%5{ &gélgsu‘i‘é‘t Igote the

repr e new traffic In mat | can be add
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GLRLARNEEAoTBEHER DS FosSl Mot ddhshilsoncase, generate the
frame uar an eed or “transm ssion including null

{0040F IrcFldat B artedbgporziabliél byf & & traelsmmlongs sltovoddongwith a
the null a.rate. 089 |G 11 illustrates an :

e ity 20 dHF ARt FGTon | 0 (ool & it Pilpem during
tra@Rditdion ¥ MUl atd @drBe fhiad raﬂanh% ARSMISH PO AGLAUINFROfrh@e. For
the present disclosure. Note the pilot gating scheme

pxangilgan shown inf Flgst ), dhq pitot ;gefruizgaseé@ﬂbfﬂry nul fepnpesmpy gorrespond
{mﬁa%ub ste%\rl\l}lgl {nor PUE?S W%opem @e plll 1815 2§ nt ghlscgtleg%?r“ﬁ”t °FIG 11),

erern nuI rane ra S SSI on

ﬁll@é’i‘ﬁﬁﬁ%rwﬂtly2 aﬂcmgmmts&d H@G’a vartad thel gilot isttiides S Sihefise of a
%0090] In FIG 11, a traffic portlon 1110 of a TX
WS FHgPEQY g9#ng @aféﬁﬁ’é\%ﬂ% Byl frame ﬁraasrmswe@s HAY fyrdier asspda

ITelaglvgll 1&1%%‘[@91%&11'1 BhdthéLa fr§m§ %1%?61&81 gere@elgé & %ﬂtfﬁagﬁe‘ This

attern during ransmSS| on a nu rate frame
diay iba gsetd anpsniusisg anll edfte detomnaidn stepé30) hrkGer. For

B TEORG of Sxi g Bisera it ecb o it ebBRaRpengfisclosure
%@gdl%erﬂm% 1Bt %aﬁﬁg&)‘aﬁ&‘hs %rtb'érr gQi@rl(Iéd"t@' s?g”ifa?ﬁe%éeseﬁ’ce of null

in FIG 11) ernating w segnment s or
hecsi ]Fprtdx@mple[, tic p|1]9t gajmgq:mttgﬁlfmayﬁmeluds pilofftramsmissions every

g‘{llfglif'] esgtg?lg# Oc%neég? ?’glﬂg ?&1%5 %gpa gel %%qlf\f&,en}%ave techniques are
et @h plaied RGP bt hiethe @cd‘p@%e%féé’eﬁﬂ&kéﬂoﬁﬁé ng received

is anull frame. This may be used, e.g., during null

HP2] Hearothier asnccbef the pigs@y dl&cwsmlesoafurtpwgcll}ce@ﬁem@mal
{
ﬁ%rgsnﬂgsrlyns olfltllae sglc‘%m lfhe epao\x%I rwbrlltml FHRY ?ﬁ{e%%v%rg tllnlé g{ﬂlﬁ/ﬂg 1teverse

resent oSur at alternati ve
[alt bhe Sy ns Yeaadlidey. tesn M&dl}ilﬁy%hﬁ)ﬁ&iﬂldﬁﬂ&h@ﬁﬁﬁﬁ@ stetion

rcl)nfay ?euc{ulce the number of forward link power control commands it sends to the base
station, such as by only sending forward link power control commands only during
PCG’s corresponding to the gated reverse link pilot transmissions, even in frames where
the reverse link pilot portion is continuous (i.e., non-gated). In another exemplary
embodiment, the base station may transmit reverse link power control commands at a
reduced rate, such as in every other power control group. Further, the mobile station
receiving these reverse link power control commands may apply each one to control

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

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



frames. For exanple, the pilot gating pattern may

i nclude pilot transm ssions every other sub-segnment or
weaBY/15133si ng any ot her pattern. Such alt er naP@mES2009/046717

techni ques are contenplated to be within the scope of

the present disclosure. [0092ﬂ I n anot her aspect of

the present disclosure, to furét her reduce the signal

transrri ssions of the system the power control rate of
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power control group. Further, m% e station
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commands fromthe base station nmay be utili zed
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pridsent. Ai thelsanetime, {ho@8ublilclstatibh GnlkZendxalEle P€tc@tnm)emds 1n RL

nsm ssions (BS T e shown .al
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RANEAL PLPE édi’ﬁrﬂ@i{d%l) ih 'tlfélﬁlogl"_ﬂa)aclﬁﬁ\fﬁf PCOMN "@e KIPRY commands are

commands sent by a nobile station are shown as hatched
gStragsnitted 9219 .in Apsel Bhat @G hltgutaraalsmmmsm@@d@ureg the gated pilot

hat c d i.nt th
EE e E oo T hdng 3G LN Bt by oS ot B etticuter
FrbmP .6 OmBINGSa psrtidPRt fr@dle iPhulEMaRARe of A&). FOnEEF ordinary skill
command sent by the nobile station in RL P #3 is

b peavibpppiseiatsdbet this mayordias the egmplxity efgf FPCpomwessng,

&hhe a{SQQnag‘ {H%Q@??OV'%?}FEEE& the hatched PCG s in 1220

COorrespo aﬁereln the RL TX pilot is

[(lﬂlDH]BEI@) 3 ilasaatesumgxdniplifeng@idatennil B00 oSLhdtedidtGbower
shown in FIG 11. At the sanme tinme, the nobile statjon
gmtr}pl sehsle chq:y@oélg%@, nggrpfpggverse link (RL) continuous pilot

transmissions according to the present disclosure.

[0097] 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 applies 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.



PCG s corresponding to the hatched PCG s, as shown in
1220. The nobile station does not send FL PC commands

W0 poovhs21sHn- hat ched RL PCG s. The FL PC conmaneST/H8209/046717
thus transmtted only in those RL PCG s that are al so
transmtted during the gated pjl ot schene, regardl ess
of whether a gated pilot pattern is enployed or not
for the particular frame (e.g., whether a particul ar
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reduci ng the overall FL PCrate. [0096] FIG 13
RLIRfs eeramandsqp thorapphaehedddlddi ment 1300 of a reduced
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the PCG s containjng forward |ink (RL) power control
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besarmialtbyl the obREGRatih that aidlel R BYrelfdRdiRREdSved RL PC
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q@nmards. Kasicother hand, arslashed ey eugimtingdraranadstched PCG
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present disclosure. I'G 14, the PCG s
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co nds sent by a base stat.ion ar gai n. shown a
RAPEREHO SOl swA9 11 Kanglif e iR 0L - Ficg R%n the OBy hand, the

R Dah@snd §Q0L R tlalchadiH0E FIapacR2l i0hst 4RIEDBy the mobile
reverse link PCG transmtted by the nobile station
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ST TG O R BRI BB R SO GO B . RL PCG
SOMMBAxAhAB AR bed Ryart RBedd$ treSFradchOdisdlbaie, ithis Ry be done to
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corr N t h B (-
GRER, 2oc, AR 05 BRI, RS gAY e s
distlohat cNett tRE@ethod 1500 is shown for illustrative purposes only, and is not

meant to limit the scope of the present disclosure.
[00103] At step 1510, a current frame is received, the frame being formatted into

a plurality of sub-segments.

[00104] At step 1520, the received frame is processed according to physical layer
protocols.
[00105] At step 1530, a power control command received in a sub-segment

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



[00101] For exanple, the RL PC conmand sent by the
base station in FL PCG # 1 is applied by the nobile
waee@pis3in transmtting RL PCG #3, etc. On t heCOUB®NI/ 046717
hand, the RL PC conmmand sent by the base station in FL
PCG #2 is not applied by the bile station in
transmtting RL PCG #4. Instead, in an exenplary
enbodi nent, the nobile station can maintain the sane
| evel,, as or.. the previous P Q.. RL.PCG.
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rocessi ng of RL PC commands by the nobile station.
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di scl osure, techniques are provided for early

PROCRISHgL SEFTY shewiar dAeBAMBIe ceveplsly |gmediments of the present
T - )

LRSI ER) hg) e S SRR PR Rt e

stepausf that ehemephoon @r FIG rlarengionadd sicpg te ohealrietd oteps from the
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[00111] At step 1600, a frame-quality indicator (FQI) may be generated and
appended to the information bits 1600b for a frame. For example, an FQI may be a
cyclical-redundancy check (CRC) known to one of ordinary skill in the art. Signal
1600a represents the combination of the information bits 1600b and the FQI, as also
illustrated in FIG 16A.

[00112] 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.



steps of the schene shown in FIG 16, and/or add steps

to or delete steps fromthe schene shown. Such
wW@bkdoenseass ve exenpl ary enbodi nents are cont enpP@I/E82009046717

be within the scope of the present disclosure. [00110]

In FIG 16, an information soulr%e generates information

bits 1600b at a selected rate The nunber of

information bits 1600b generated per frarre rray depend
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[00117] At step 1650, the signal 1640a is modulated, e.g., onto one or more carrier

waveforms. In certain exemplary embodiments, the modulation may employ, e.g.,

QAM (quadrature amplitude modulation), QPSK (quadrature phase-shift keying), etc.
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[00122] FIG 18 illustrates a prior art method 1800 for recovering estimated
information bits b’ from received symbols y.
[00123] At step 1805, symbols y or 1700a are received for an entire frame.
[00124] 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.

[00125] At step 1820, the symbols y’ are decoded and combined, given

knowledge of the rate R. In an implementation, the rate R may indicate how many bits
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the FQ check nmay identify the decoding as either a
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RET eI Ry doroted o b eong i
fomilBOlr .  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, each
sub-segment shown in FIG 19 may correspond to a power control group (PCG) in
c¢dma2000. The BS commences transmission 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.
[00131] 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
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next frame, and repeat the steps descri bed above for
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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.

[00138] 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 intervals designated “0.” In an exemplary
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,
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[00145] 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-segment n,

inclusive. The result of step 2010 is denoted as y° .
[00146] At step 2020, the method decodes and combines the symbols y* ,. One

of ordinary skill in the art will appreciate that while the symbols 3’ , 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
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sub-segnents or PCG s than those shown. Such
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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, e.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.
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herein are provided for illustrative purposes only,
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ACK $igndlingEhGydThOhe 6Bdrinafngkildfn 1Be di‘tﬁﬁ[l)appﬂébiate thix aﬂtl&ﬁlative
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.

[00157] FIG 23 illustrates an exemplary embodiment of a scheme 2300 for carly
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
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a
di sclosure. [00157] FI'G 23 illustrates an exenplary
mebodd.merin akmplasy hehedi2B00 td accogwmtibly suchrdetohing oma pfr-PCG

ever,s i nk t.rr.ansm ssions for, syste aperatin )
BRI RS i R BeShontut R asteGhe Rk i Slobg agpa pyter
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and is not neant to restrict the scoge of the present

H0de2losur eAt 3Znpftparesivine RCG edheBS|deplrres ardegoding success,
PR RS U85 BRI R bk Y
(00163 s r eAenBX after dielaging dac®lid@Osuctdds us§te@L325 the BS transmits
5’# rA%cI)(Sseigna? ri|3}{5 during a portion of the transmission associated with PCG #8 of the
Forward Link. The portion of the transmission during which an ACK signal 2345 is
sent may be defined by a corresponding ACK mask 2340.

[00164] In an exemplary embodiment, the ACK mask pattern may allow ACK
transmission only during those PCG’s in which a power control command is sent on the
forward link (FL) to control reverse link (RL) power transmissions, as earlier described
herein with reference to FIG 19.

[00165] In FIG 23, 2350 further illustrates the transmission of the reverse link
pilot signal by the MS according to the exemplary embodiment of the reverse link early



[00158] In FIG 23, the nobile station (MS) transmts a

series of frames at 2300 to the base station (BS). In
wa@pooessarpsd ary enbodi ment, the frames may be treCEIB0DE6717

on a reverse fundanental channel (R-FCH TX). In FIG
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recei vi ng
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st ep 2330 to generate the BS ACK TX signal. [00163] At
SUFh@s: QEtnoMv ey et .gr@lpd@cfeapwad By, e%%g%wedtcogtr@lrgrgwgff two

t t
KNP ERAER AloACKSE bR El AR LE IR SRb B
pateraopbribloko refihe tporsiisiongfowtehe transm ssion duri ng
2345 t def d by
ﬁ@'ﬂ?ﬂs ponﬁ\%iﬁ%ﬂw%@% an g]'a@egl?%e&m?“q%wfﬁ@ Eﬁaﬁ\éﬁré} link

bABNLs whIDgs ﬁ%eﬁﬂﬁeﬁy Qﬁibbﬁfnﬁbn@&’ 1P a@t‘é’végé(hnk symbol path
transm ssion only during those PCG s in which a power

s@tding toctherensehtidsschente. dn theheplamatatpn| 246Q, CIRC)s afdength 6, 6,

Eaiare HEeEiTEadhhliit R ol RRTL TR (ke Bol rte. In the
EQYIARY chiboliintend 341 @2RBrdikg fortﬁé Efe's&rﬂ%ﬁsrcﬁis@r% €Re’s of increased

transm ssi on of the reverse
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, e.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.

[00168] 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
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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).

[00172] 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 acknowledgment channel for the reverse supplemental
channels can be transmitted may be indicated by an ACK mask as previously described

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

[00177] 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.
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vy Apk mgngrissipesy bysthowhS may bk @@bred gt e4vhrod thastvgrBR's, cither or
ﬁo% of %ﬁq&eﬁla}( 5&1@%@ ACK signal (not necessarily at the same time) back to

the MS to cease MS transmissions. In an exemplary embodiment, in response to
receiving more than one ACK signal over the course of a reverse link frame
transmission, the MS may cease transmission of the current frame after receiving the
first of the ACK signals. Furthermore, early termination may be similarly applied to
control forward link transmissions by the two BS’s to an MS. For example, in response
to successful early decoding of a frame received simultancously from two BS’s, an MS
may transmit an ACK signal to cease transmissions by both BS’s on the forward link.
Such alternative exemplary embodiments are contemplated to be within the scope of the

present disclosure.
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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, ¢.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.

[00189] 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
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current franme after receiving the first of the ACK
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simlarly applied to control forward |ink
transm ssions by the two BS's Jo an Ms. For exanpl e,
in response to successful ear%y decoding of a frane
received sinultaneously fromtw BS s, an M5 nay
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BegevrreyC mleded in heglehiaftion of mediue Diskarddise. agayedicrgn,
{HcﬁfdQQEd:}ﬁﬁa%§ 8ise (@BS, 149y &1'3@, 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.

[00191] The previous description of the disclosed 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 herein may be applied to other



alternative, the processor may be any conventiona
processor, controller, mcrocontroller, or state
wore@bitse3s A processor may al so be inpl ement ed BGSI/HS2009/046717
conbi nation of conputing devices, e.g., a conbination
of a DSP and a m'croprocessor3 a plurality of
m croprocessors, one or nore ﬁ%croprocessors in
conjunction with a DSP core, or any other such
confiquratiqn. [00189] The.steps of a .nmethod o . .
PGV Y oh ot oRbtk oEBRABE FRR P Re Bl Rt B e pyrcion
(A7 f0%e) @ﬁe{}ﬁéﬁeﬁt @velonsedotiafeaid taay 1beiteinb et &@nghldr¢etlbydiments
in hardware, in a software nodul e executed by a =
Hoeeiseip bubis to he accosdadi thawidest sppe prnsisist wihdlbg priggirles and
L 8S .3, Random Access Menory (RAM), flash
%S%g%%} é%%ﬁéﬁﬁsﬁgﬂ%ry (ROM, Electrically
Progranmabl e ROM (EPROM), Electrically Erasabl e
Programmabl e ROM (EEPROVM), registers, hard disk, a
renovabl e di sk, a CD-ROM or any other form of storage
medi um known in the art. An exenplary storage nedi um
is coupled to the processor such that the processor
can read information from and wite information to,
the storage nedium In the alternative, the storage
medi um may be integral to the processor. The processor
and the storage nediummay reside in an ASIC. The ASIC
may reside in a user termnal. In the alternative, the
processor and the storage nmedi um may reside as
di screte conponents in a user termnal. [00190] In one
or nore exenplary enbodi nents, the functions descri bed
may be inplenented in hardware, software, firmware, or
any conbination thereof. If inplenmented in software,
the functions nay be stored on or transmtted over as
one or nore instructions or code on a
conmput er - r eadabl e nmedi um Conput er -readabl e nedi a
i ncl udes both conputer storage nedia and comruni cation
medi a i ncluding any nediumthat facilitates transfer
of a conputer program from one place to another. A
storage nedia nmay be any avail able nedia that can be
accessed by a conputer. By way of exanple, and not
l[imtation, such conputer-readabl e nmedia can conprise
RAM ROV EEPROM CD-ROM or other optical disk
storage, magnetic di sk storage or other magnetic
storage devices, or any other nediumthat 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 conputer. Also, any connection is
properly termed a conputer-readabl e nmedium For
exanple, if the software is transmtted froma
website, server, or other renbte source using a
coaxi al cable, fiber optic cable, tw sted pair,
di gital subscriber line (DSL), or



wi rel ess technol ogi es such as infrared, radio, and
m crowave, then the coaxial cable, fiber optic cable,

W Mostigd3pai r, DSL, or wirel ess technol ogi es SRCHUS209/046717
infrared, radio, and m crowave are included in the
definition of medium D sk anﬁldisc, as used herein,

i ncl udes conpact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and Bl u-ray
di sc where disks usually reproduce data magnetically,
whil e discs reproduce data optically with | asers.
Conbi nati ons of the above ehauMk:al so be i ncl uded
within the scope of conputer-readable nmedia. [00191]
The previous description of the disclosed exenplary
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. A method for communications using a gated pil ot
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gated pilot pattern; and if the received pilot signa
Pt ermined to be transnitted according to a first
gated pilot pattern, processing the RX frame as a nul
rate frame. 2. The nmethod of claim1, the receiving an
RXThe arthod@fplaimi Infurthec evraprigng:he RX franme at a base
station over a reverse link of a cd 000 w rel ess
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according to the processed received power control command.

4. The method of claim 1, the first gated pilot pattern providing for no transmission
during groups of two consecutive sub-segments of the RX frame, and for transmission

during groups of two consecutive sub-segments of the RX frame.

5. The method of claim 1, the first gated pilot pattern providing for transmission in

every other sub-segment of the RX frame.



according to the processed received power contro
command. 4. The nethod of claiml1, the first gated

w@epioottspai tern providing for no transm ssi on dRET/E§009/046717

groups of two consecutive sub-segnments of the RX

frame, and for transm ssion i ng groups of two
consecutive sub-segnents of the RX frane. 5. The

nmet hod of claiml, the first gated pilot pattern
rouiding.for transm ssion in _every other sub-segnent
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frame. is a null r frame. 7. The method of claim 6,
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cdma2000 wirel ess conmuni cations system 8. The nethod
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pysegessing a power control command received in a
sub-segnment of the RX franme; and adjusting the
transm ssi on power of a sub-segnment of the TX frane
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they prhec assegnicacss tie® Xpeame. control command. 10. The
method of claim9, the first gated pilot pattern
providing for no transm ssion during groups of two
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ransm ssi on during groups of two consecutive

sub- spwesing ofpotee cBXrélr esramatd ec@iljedsini agubBegment of the RX
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frame, the RX frane being formatted into a plurality

of sub-segnents; ' o o
10. The method of claim 9, the first gated pilot pattern providing for no transmission

during groups of two consecutive sub-segments of the RX frame, and for transmission

during groups of two consecutive sub-segments of the RX frame, the adjusting the

transmission power of a sub-segment comprising, if the TX frame is a null rate frame:
ignoring every other processed received power control command; and

adjusting the transmission power of every fourth sub-segment of the TX frame.

11. An apparatus for communications using a gated pilot pattern, comprising:

a receiver configured to receive an RX frame, the RX frame being formatted into
a plurality of sub-segments;

a processor configured to determine whether a received pilot signal associated

with the RX frame was transmitted according to a first gated pilot pattern, the processor



a processor configured to determ ne whether a received
pil ot signal associated with the RX franme was

W@ e@nas18s ed according to a first gated pil ot PEL/US0NY/046717
the processorfurther configured to process the RX
franme as a null rate frane if3éhe recei ved pil ot
signal is determned to be transmtted according to a
first gated pilot pattern. 12. The apparatus of claim
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sub-segnments of the RX frame, and for transni ssion
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frame. 15. The apparatus.of-¢ckaim:11. the first .
(el wts ol 0 SvRBAN T S oS Py bl pflssing the
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apparatus for conmunications using a gated pil ot
processehreceiyah PPNefgntral qaseBinder configured to receive

an RX frame, the RX frane being formatted into a

plurality of sub-segnents; a transmitter configured to
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rate frame. 17. The apparatus of claim 16, the
apparatus conprising a nobile station for a cdna2000

55T be i RRRLEE MR CHER b ie SENGRE Safpgmigsion in
B bthe PO RloneHBBAS RXNr@Mer y ot her sub-segment of
the RX frame. 19. The apparatus of claim 18, the

processor further configured to: process a power
f@’g}r}é%%%gm&dcoh‘?ﬁﬁhé’a%né Hsir?g gﬁgfeé %g&eﬂ]«ﬁteﬁ c&pxgri%:

a receiver configured to receive an RX frame, the RX frame being formatted into
a plurality of sub-segments;

a transmitter configured to transmit a TX frame, the TX frame being formatted
into a plurality of sub-segments, the transmitter further configured to transmit a pilot

signal according to a first gated pilot pattern if the TX frame is a null rate frame.

17. The apparatus of claim 16, the apparatus comprising a mobile station for a

cdma2000 wireless communications system.



adj ust the transm ssion power of a sub-segnent of the

TX frame follow ng the processing the recei ved power
weomwnsdid3zonmand, the transm ssion power adj usP@HUS2009/046717

according to the processed received power contro

command. 20. The apparat us of,flain119, the first

gated pilot pattern providinggfor no transm ssion

during groups of two consecutive sub-segnents of the
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cqurising: means for receiving an RX frame, the RX
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sub- S§c§?§t%é traf&&8siod ?6w919619£ %Hlkég%éﬁt‘ F bfer TX G OfSftRWing the
the RX'frane as a null rate frame; neans for
proaessmigt thengecaivdK fomamesontrhle cainfandneheb amygnisseomeotved adjusted
into,,a pluralit f sub-segnents: and neans for
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the TX frame in response to a power control conmand
received in the RX frane. 22. A conputer-readable o
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into a plurality of subsegnents; determ ne whether a
sdiguicsdo griust the frgpapisHens Bew et @ sHPSRSeE bRX frame was
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BHb e feM&adabl e st orage nmedi um of claim 22, the
medi um further storing instructions for causing a
conmputer to: process a power control comrand received
dur Angpparstub {zegneoliing engniasien pdwer, tompsmssi on

sccer 08 2pLiSiAL 38Rt ed oL Loty LD, LARSTLS B
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means for determining whether to process the RX frame as a null rate frame;
means for transmitting a TX frame, the TX frame being formatted into a
plurality of sub-segments; and
means for adjusting the transmission power of a sub-segment of the TX frame in

response to a power control command received in the RX frame.

22. A computer-readable storage medium storing instructions for causing a
computer to control transmission power, the medium further storing instructions for
causing a computer to:

receive an RX frame, the RX frame being formatted into a plurality of sub-

segments;



and adjust the transm ssion power of a sub-segnent of

the TX frame foll owi ng the processing the received
w@owensauant rol command, the transm ssion powerPEHUSDE6717
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adjust the transmission power of a sub-segment of the TX frame following the
processing the received power control command, the transmission power adjusted

according to the processed received power control command.

24. A computer-readable storage medium storing instructions for causing a computer to
control transmission power, the medium further storing instructions for causing a
computer to:

receive an RX frame, the RX frame being formatted into a plurality of sub-
segments;

transmit a TX frame, the TX frame being formatted into a plurality of sub-
segments, the instruction for causing computer to transmit the TX frame comprising
instructions for causing a computer to transmit a pilot signal according to a first gated

pilot pattern if the TX frame is a null rate frame.

25. The computer-readable storage medium of claim 24, the medium further storing
instructions for causing a computer to:

process a power control command received in a sub-segment of the RX frame;
and

adjustt the transmission power of a sub-segment of the TX frame following the
processing the received power control command, the transmission power adjusted

according to the processed received power control command.



