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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

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



encode a voice transm ssion using one of a plurality
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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

also represent a premium in the overall system transmission power when signal



capacity. [0010] It would be further desirable to
provi de efficient techniques to, for exanple,
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frame is a null rate frame; and if the current received frame is determined to be a null
rate frame, not updating an outer loop power control algorithm with the result of
whether the current received frame was correctly received.

[0013] Yet another aspect of the present disclosure provides an apparatus for processing
information according to a plurality of rates, the apparatus comprising: a systematic
blanking module configured 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,
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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.
[0019] FIG 3 illustrates an exemplary embodiment of a signal transmission path for

voice according to the present disclosure.



[0018] FIG 2 illustrates a prior art signal

transm ssion path for voice. [0019] FIG 3 illustrates
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for voice according to the present disclosure.[0020]

FIG 4 illustrates an exenpl ar y enbodi nent of an
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6 illustrates a prior art frame processing schene for
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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 transmitter 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.
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[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 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
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M?ls%%lﬁrgl&ag]%%pg%p&tmgl vl alookw tl%cc:geesg%echmques 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



(FDMA), space division nultiple-access, polarization
di vision nmultipl e-access, code division
woreiovifdie2 access (CDMA), and ot her simlar nul BCFHSWESB46708
techni ques. The multi pl e-access concept is a channe
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on the speech content the voice signal 200a at any
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the voice frame data for transm ssion accordin
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The output of the physical |ayer processghﬁ§nodule 220
0943} Bicaee (b RieOTRe byGe kBB Pbreleciahiyisgospier A o
ditolll ARk ofd Qi Lé[ﬁlbmra{t %h fn%qheﬁr ée{p@ﬂ&j&[ﬂﬁﬁé 1%\%1: bf %lpeech activity
operations s as upconverti he si

datectedem the egige ﬂ](gyaleﬂﬁ)ﬂa d?qnlexﬁmpllega fulleragi (@ Ramafydre selected for
%rgr%gss (rirlllrilsgl vgﬁlcl?\t/hegvo?pe s?gga?g&?a corlll(t:)atlnssalﬁé:(‘gl\\lyé1 )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.



[0049] In general, the rate of the voice franme 210a
sel ected by the vocoder 210 to encode the voice signha
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activity detected in the voice signal 200a. For

exanple, a full rate (FR) may,be selected for franes
during which the voice signal "200a contains active
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present diSclosure. In FIG 3, a voice signal 200a is
ferpuspondingtoy ego dehameon thehiatertesdiekamourd Royoindhe pilenge interval.
[ t.ranpsm sshon.. .Th oice fra 10a nm e
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furiRprovivik b pi@dessel MB)ce fepmay 31656 t6 Eephly AL laypr pRsdassidt @odule
éﬁi? and a critical eighth rate (ER-C . In an )
$ Brriperdesstborehfrcinbriew dibs syriematinblatkiagmodule 315 is

' - - AR " A
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a processed voice frane 315a to the’physical |ayer
palbcdstsitngf fbdsibe seamd (Bes)f urt her descri bed

' I t t tic bl anki dul e 315 |
551 B s al RSP Pivsto B 280 3R Eotihln b g be
YRS tRUSRitnadid BanRingSRORES B Vel y "bl anki ng” the
vocoder output, i.e., | acing certain franes of the

re
{98dL At stoptpitthBotenwitictvlanling medue § NRjeceivemeframa il figfrom the
0&&%@3ﬂﬁle | ess than that of the eighth rate frane.
n-an exenpl ary enbodi nent, NR franes may have zero
10035f A€ stepAL@ the frame 3] 0Aistekalnfited tdidtemiige oheBebit isSFREIR, QR,
second (bps). [0053] FIG 4 illustrates an exenplary
@‘h%%tﬁ-n’é‘iﬂh 13150 2srdegined cyieal forfanpagssivayalemanplse b tgigrred to as
G R e PR 2P B st o B i € hen the
framnsd 184 Balifectbyrptolaled 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 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



vocoder 310. [0055] At step 420, the frame 310a is

eval uated to determ ne whether it is FR, HR, QR or
WER@152386-h rates are deened critical for tranBei/E810091046708

and may al so be referred to as critical franme types.

If the frame 310a contains ong, of these critical

rates, then the frane 310a is directly provided to the
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ex ry epbodi nent,. uarant.eed transm ssi .
AT RE Bl GRr QePit B BH R R T AR AR PR, the

higoamnepxeodatystepsali ment, a frame nunber may be a
nunber assigned to each frane that is continuously
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dreeo be gudrantt &t fomadigmigsion: Fuchnekfasiet Jechsiqagphaedtilie, ag.,
nodul o operation (nmod) with a non-bl anking ingerval .
B%f?@ﬁ@f%&ﬁﬁtLW the e AT A &agﬁ&?_é?ﬁ, Bhopegations
Othef fhEn AlAREALNBHRERGEEPEL Step 440. OQtherwi se, the
al gorithm proceeds to step 450. [0058] One of ordinary

HMSP) At step H80,dh¢ systdnatiapbendoiganeditlndt S pwehics quel rat KER) frame
h h i fi val [ t. st 430
led ok el P boEer v b B3 O M S T s

SMBéAReBed nliR rath HiARRHaS 8 it@Ffic GHE t@bt BHRALILY Ber second), and thus
techniques may utilize, e.g., paraneters other than

ednsuigy mermaf yignalinglhepewidgr. olieremsmissiomeo folie mik ratepframe, the
PRGA Pk 43D R TR N BRE R U HRlE Vg gader

prvides a null rate (NR) frame to the physical |ayer
E{pgﬁgssi ng nodul e 220 for transm ssion,

Payegl qarthoalpavsdescriptinp qneod ogdingry ﬁ%ﬂllrig&?egarf Pt gppgeciate
fat fhe rn@ﬁ-%leﬂlfkin% ARSvA R ohtBR oS Hon-Gaf filiRes 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).

[0061] 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.



consunmes m ni mal signaling bandw dth. After
transm ssion of the null rate frane, the algorithm
WO 2409ns332 0 step 410 to receive the next voi cePET/HIW09/046708

310a fromthe vocoder 310. [0060] Based on the above

description, one of ordinary 1slki [l in the art wll

appreci ate that the non-blanking interval N controls
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non-bl anking interval N= 4 is used. In FIG5A, the

showie Miese it FIG afrethe dtmmes cpriginoadias & (rrmeName" Fragp@ifset mod
_ rate frames NR FraneNum O is transmtted

gﬁr ?;%F)E}%ggedr'ecei ved fromvocoder 310, i.e., as an ER
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066k bskEl] 6,5 stsh W, a thotsmititadl $r@l BAccdivel RPQrapd processed using,
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signal s generated by a voice transm ssion signal path
Bhplingyctég a systematic bl anki ng nodul e such as 315

[ 4 [ | | ~_at_step. .

B R 00 Sy s Bt o
bisdritghns ofhplen@Peiiatd Mo pheoep l8reMKadperdtont DBO Jéwn in FIG 3.
operations 230 such as shown in FIG 3. Such ) )
Such physical layer receive processing may include, e.g., decoding, deinterleaving,
symbol combining, etc.
[0067] 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.
[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

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



RX operations may include, e.g., RF anplification,
frequency downconversion, filtering, etc. [0066] At
wee@p/18462 physical |ayer receive (RX) processpPeyuBz09/046708
performed using, e.g., operations conplenentary to the
physi cal | ayer TX operations 220 shown in FIG 3. Such
physi cal |ayer receive processing may include, e.g.,
ceeRgomtiing BethatrefflgRviidtdef Sitod0td BOAD ity m&bgred, and compared
0067] At step 630, the algorithm 600 eval uates
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|.d en.a NR fr may be d red. since, in
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- interV -
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ossi bl e NR detection algorithnms is given far .
bleptitom ey & UrBoses C%ﬂ]?lv,e a5 AGPTPRIHE PIEHEARTN BTN fatio (STR)

Eé%ﬁoiﬁtcﬁpﬁ‘e_c@ifve& REmRE, SRR mg%%s LOSMUHSGulde B P RbA A Yt @back
NR detection algorithns. [0070] At step 640, a

packamsnebetoten the trapsmwitice dndusaciNR for thedramaipittsd vogedranes. By

at.e an ter.loo ower, contro OLRPC orithm at
PR e A B ek R BESH {F SE b ite O BPE i dotadifa ey be
&drrdch® up8sed V8Ag, RN MR, FraAEBhaMBYg siBRIUER tra@sditted eR&rgy for the
result of whether a frame quality indicator (FQ),

galdle pegtical. CRC for the received frame, has passed a

042 60 LS ARy Mg 5 28 n

&lg@rithnCENPILEnSId SBIPF 1016 irédetreh@n@dt fitagrel Nt er f er ence
ratio (SIR) setpoint for received frames, which nmay be .
(0431 F a lgpErates B@@}é@m%‘r@fﬁ gxsmpiasy ghediment 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.



mechani sm between the transmtter and receiver for the
transmtted voice franes. By excluding quality check
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be correctly updated using, e.g., only franes having
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gncrl r%é%ds {Ste gsr% the al gorithm proceeds to step

A908] hOGéd R3Ata milleptel8ddicatbh@NRIIYTFdnid ik e ba truddntised.Saich a
(f:rgrrnre %?aty cfoi’rggp%nglilgg %;edg‘]:errtn{]need frame or indicator 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.

[0079] 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



transm ssion to determ ne whether a non-zero

transm ssion should be nade. In the exenplary
wepiwodsarent shown, the current franme nunber FrBeENsRIDL046708

is added to the current frane offset FraneOfset, and

the result (FraneNunber + FrapeOifset) is applied to a

nodul o operation (nod) with a non-blanking interval

@Lﬁb@dfﬁfeﬁf alull Irite fagher@stalids mdftrdfhe b dud ehueReARINMS rﬂmhﬁnal
0, the algorithm proceeds . to step 835. O herw se,
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ntaln o new i nformati on, oreferred.to
%’nereébfifg?’&% HPrAgRs el Ry Yqcptieya! § anflgispSiemas planiag sodule
APy contain a bit pattern that the receiving vocoder

does not use, and thus the null traffic data will be
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e st.emat;C lank 715 provides
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Pr3g eﬁ@um cighihik e Zdfhct BR dnd dinH e Sradits Nm BifameNum 0 is
exenpl aryenbodi nent, a null rate frame contains no

tranprifted @irecsly as Frectvied Sroabihis yaeaderi’ W0 riet a8 ply k&I frage:
pﬁ%\ﬂu% E' 1 tﬁf hglé 3 tafeat?ﬁfﬁn%édodg I\gg Srtaﬁl%s rhlﬁllerﬁIﬁé I§1r4qg'?mnsmltted

orit turns to step to receive t e nex
a/g)amIéRﬂD dinmncy t0ecchidancct wieh ¥ acodinkingGnteHMaOBEH. Notasthd NRID

gnd 9A i | | us%gate exenp Iara/ frame transm ssion
BYG ehitas s ypgnipgpawodip é‘%é%ﬁol ey mea’%“ﬁlm&s%s%
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9, the sequence of franes 7 I ncl udes
thirgprgthhl- 3rraa3ereﬁ1d1dm’e@um@b‘é®@bby GER' ofamdilnwycsdidbm therhit ir bghg of the
franes |l abel ed "VNR' generated by the vocoder 710.

{’lﬁﬁ% g IRCEPEA the frame transnission sequence

0983 FR®N 0 ARREAES ah ExdnhiRary@$tHodirBént BPR et B0 for systematic
seI ective bl anking al gorithmsuch as 800 to the

blenkisgrineeoirding tethe dresentriigiosuraaiioteithe laethoﬁlfé@(hﬁ kshengn for
lﬂfsﬁcrtt}/v% f%f)a%es oﬁl %%Qnotl rﬁ?aﬁl I?ﬂoﬂt ftlllehsecoég gﬁ%gg)? s@t disclosure to

es el rame

wlbarﬁ@llarﬁétﬁa@ghdxﬁ Fr arreNum O is transm tted
di rectlé as received fromthe vocoder 710, i

884} EhRIG E).atetqnni0 1€, a dstefmyugftonzeag be m%@r@ﬁwhee%l%%nce of new
{}Igfflfcr ﬁﬁﬁﬁnat{%ﬂg tﬁé %{E%N%mfﬁc' ﬁf&rﬁﬁﬂﬁfp fot %g 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



as an NRID frame, in accordance wi th a non-bl anki ng

interval N=4. Note the NRID frane is transmtted to
wQ@eaeaskige periodi c non-zero rate frane transnPGEUSIINI046708

as described with reference to the algorithm 800. The

processi ng of FrameNum s 5 thyough 13 may readily be

under st ood by one of ordinary skill in the art in

triugdtissidn. tIRGhIR ke gérRehtel @R AT and dioant¢ddG8Biratshimsidh including null

illustrates an_exenpl ary enbodi nent of a method 1000
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systens wherein a null rate frame transm ssion iIs
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0089].1n FIG 1 ffic tlo .of a TX
Fip R s Boles Henbioh b ding g R RpRAS P rdebhsipns grery
diner ﬁib'—sfégmﬁﬁ’tr dri PG, ok 2Qink Sin$ 88Rr hatdhRYSuch el da6K€fichniques are
pattern during transmi ssion of a null rate franme than

@nm¢rn@1at6dé®l bervathingthe e¢opg of dre-niatont diagleswre.ane. For
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orrespon segmnen

E@Gnﬁss\m@roe’nhb dybenp Itﬂeqiovd'@ cbitrdl @gte 0N tHel fhﬁlmathﬁld abd//or Rverse
in FIG 11), alternatlng with 2 sub-segnments or
T

lipepkiha sysiem maydie teduceds Hean eremplaryembedingmt,ghe OGS station

may reduce the number of forward link power control commands it sends to the base
station, such as by only sending forward link power control commands only during
PCG’s corresponding to the gated reverse link pilot transmissions, even in frames where
the reverse link pilot portion is continuous (i.e., non-gated). In another exemplary
embodiment, the 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



different pilot gating pattern during null frane

transm ssions nmay further assist a receiver in
wa@ledoensaigi ng whether a frane currently bei ng reCBEUS209/046708

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

rate determ nation step 630 i{g FIG 6. [0090] One of

ordinary skill in the art will appreciate in light of
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rames, such as when the reverse link pilot portion is
gettsend FhP (dasemaisdn dtvowe-halthed R LeReapy. ahe o€ commands are

ontrol techni ques a t her, described with . )
P e S8 T8 R A RS DD Bt fying the gated pilot
sdhlehhs! fo@hi@fesABf RAQNRH Ddate PRI Ghit@A ks élrﬁl%y&f orthoft EstUBEPhrticular
rate power control scheme for controlling the power of

fromade-g.. Whatbey FpyrticelanEamne &5 omdl mechrde agnaty Pheof ordinary skill

R LR R Fa N0 el i aPRR S O P e
ghilk blRo rddudigthesvedalsFL VR ) 1220. The PCG s
forward link (FL) power contro

ﬁ@mﬂﬁﬁiﬁfﬂl‘t, 12 dhstrplps an gesin ey sndhordspend A 0 ﬁ&!\aﬁ(dggce)dﬁatecm@@r
Ee Rl RPN P 2ty 1 Rl R SRR R B
tra@sng seiditsedcdrdinihe tHegseseat disclosuravher ei n t he recei ved

F()L()9E]Cln 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.



commands i s applied. For exanple, the FL PC command
sent by the nobile station in RL PCG #3 is applied by
W@ b@Ihsede2 station in transmtting FL PCG #4, ePCI/US2009/046708

[0094] Note in FIG 12, the hatched PCG s in 1220
correspond to the RL PCG s whegrein the RL TX pilot is
turned on, according to the gated pilot schene 1100
FROmNIH IR G tHelbaséktatibe oslgkendsi Rie PCtddennhandk e F B tPaiG on

only sends FL PC commands in RL PCG s corresponding t
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# sibaexanple desibed. [r0oOBpeqtel ficprasent dirlosagthis may be done to

glo b L%ise%goge?sri%&gl(%iP%kco%%ndg%%ﬁe I%ggltlé chaticélrf ©

sen ase S Ion-are aln snown as

fostohled PCEIS lisrilldddes afpos@r icointeld wivtladddt 300giatordinzQwthe present
originates froma hatched PCG _ and points to the
T

fisclere Neikhposthoddr@fiiy theangpr Hiverapisinugrasesenlprind is not
LRt «3RRlid €8 sLdhR PR HeRpPgiagssecei ved RL PC

[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-segment

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



commands. On the other hand, a dashed arrow
originating froma hatched PCG indicates an RL PC

w@easds3zl ransmtted by the base station that PGI/N81009/046708

applied by the M5 to the correspondi ng RL PCG poi nt ed

to. The base station only sen&s RL PC commands in FL

PCG s corresponding to the hatched PCG s. The base

pI0adsion doas staptl 58@nee fhnsRisE@MPBENE i X Bb-segment following the
non- hat ched PCG s. [00100] For exanple, the RL PC
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[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
illustrated 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.



16A illustrates the status of the data processed by
the operations illustrated in FIG 16. [00108] Note the

wo eagsysncessi ng schenme is shown for ill ustrakCwES2009/046708

purposes only, and is not neant to restrict the scope
of the present disclosure to y particul ar processing
schene shown. Alternative exenplary enbodi nents of the
oesznt Al 3¢ 0820, @hd’fﬁgnaﬁldl‘w()a & &rboed hiverepe@d® (or punctured). As
processi ng schenes whi ch may, e.g., re-order_ the steps
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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, 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.



[00113] At step 1630, the signal 1620a is interleaved,

e.g., to inprove the diversity of the encoded synbols
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of signal 1620a, as also illustrated in FIG 16A
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further denoted by the variable x in FIG 16A. [00117]
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NéO0ahild the M&rs déem:ihg G)CDE’rahllaeﬁoyﬁllélPQM’g of TXIFrenS#1 e
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ﬁlﬁﬁlﬂtaﬁqﬁ)@sb’éé‘ﬁfﬁ‘fe&ues for processing the signal 1650a
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known, are not scl osed
information b1ts b’ frorn received symbols y.

[00122] At step 1805, symbols y 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 indicate how many bits



herein. The synbols contained in y may be further
processed as described hereinbelow. [00118] FIG 17
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art forward link signaling scheme for cdnma2000.
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SEps ddsombhddamendifdryhe exefued. [ 00121] FI G 18
illustrates a prior art nethod 1800 for recovering
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5 lj’llﬁélcaliaéit@a. One of ordinary skill in the art will
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may correspond to an inverse the operations
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bi sareygresent in a recelved frame, and may be used,
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Hin@Rhd 80 of tclpré¥ehsdiofloduhe decoded sequence, e.g., as
ﬁgﬁ’pended at st ei)%1610 of FIG 16, may. al so be renoved

d29lesul t Ino¥1Gst B sherlpo sfafon B frapsmits p gergs of Spoes 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.
[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



[00125] At step 1830, the FQ, e.g., as appended at

step 1600 of FIG 16, is checked, and al so renoved from
W@ b@9f15f182 mat i on bits. In an inplenmentation, tPE/D8209/046708

of the FQ check may identify the decoding as either a

success or a failure. Step 1 generates the

recovered information bits, denhoted as b', along with
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receiving the ACK 1945, the BS ceases transm ssion of
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receiving and processing the ACK si z?nal 1945, the BS
HaRpsSiREy hasentidigd by @p AM<thinask AgHpcled Chf mask ixppgrable to

ﬁ)%cify 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 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,



[00131] Reference nunerals 1910 through 1940

illustrate the timng of actions taken by the M5 to
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next time period designated as by an
[00144] At step 2010, the method dernodulates 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° .

[00145] 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

nevertheless be attempted. Such an early decoding attempt may have a good chance of



ACK mask that inmmediately follows a successful decode.

[00138] Note the particular ACK mask configurations
wehwnsherein are for illustrative purposes onPgr/uszedI/ 046708

are not neant to restrict the scope of the present

di scl osure to any ACK mask s . One of ordinary

skill in the art will appreciate that alternative ACK
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py wseiicd by a8 1Add mask as desgribed witk mfgqen@ﬁxt@rﬁaﬁa} ylf no, the method
glrgtaggf '?@5%%1?26?73"‘“ [00142] In FIG 20, at step 200 1, a

ub-segnent 1ndex nis initialized to n = 0. [00143]
[0149lep 2085step D63 Helidwmdthoé umrmtsy,rﬂndldsteymiﬂee twhether there are

se n 0144 t step 2010, ne hod
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styrBodGs recel ved from sub- segrrent 0 through
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In the art will appreciate that while the s '

$3ﬁnlg11, mathabr Radip &pdatration AR (4 hagsordingte the cgrnaﬂQOQtSéﬁndard as
al’? @xenﬂ%lllr?/c 3‘&%@ dnp%né tz(ﬁ;fo {){]agsz'\r)]v ]itdtr lgnrkf s{ya Aot Eagtlh %Q&orEiﬁ% to the
f)ﬂ'@?@etﬁ ylfsblbhﬁrey In the ifBYmentation 2100, the frame quality indicator includes
CRC’s of length 6, 6, &, 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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techni ques according to the present disclosure. Not
AR %15@%1}“&56 Qe (pléeh@ﬁ qydinary skill in the art will appreciate that alternatlve

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 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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nessage on alternative channels than shown
Eﬂ?&ﬁﬂm t er AREF b 2BRdnslaaing decaskneg Hsaess ahstep 2325, the BS transmits

SPACRTSL 54, 0,0, Y 1 Q0054 LG SHRONCG o
Botvaad erkt 1ok partsmheitee 230G6hifston damgywhich an ACK 51gnal 2345 is
sent may be defined by a corresponding ACK mask 2340.

[00163] 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.

[00164] 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
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transm ssions by the Ms. [00159] At 2310, the BS .
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2330, after declaring decodi ng success at step 2325,
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fn?prrrosesse‘.gg g!cr?o(“:’rmAa%clfe g‘ﬁt%lg eazlr:l%y4 c?écoding 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.

[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
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[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 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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[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.
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ﬁllgq\/lls ?0 ?elazg 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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present disclosure. Note the nmethod 2600 is shown for

pychfungtionphity ipimyeaencdas Rardung oar sofiwercideagnds ugon the partlcular

e
) o BBy DO AL L5R45E 961 o
implemeti thedescfib&ILBALtioMalist iayaR6@Owayhier Haﬂll'pmdtlcalﬂetrapplﬁ&tlon
Earélg.}%hl gﬁé:}glghzgtg omf ; hs(leon(\é% gglg{nrpgge lélr{:ecgaqec%%eagﬁﬁlllqg%gaa departure from

ﬁfets%ﬁ%tcﬁ%@&& éalzir‘g) cAbbd DRI SHIRRHventn. t he frame bei ng
recei ved. 1] At step 2630, the method determi nes

{09d8Tler t hEh@mremapulélwtmnvecbgfcahlviecldemdulng andsirbeisndescribed in

gﬁlglf%?t?@f‘%d#la F%%"%&P@ﬂf%%@c{% E%% % %Eérgwég?(ya%elpgﬂemented or

@¥hieH Rathiwhedned phifase r@@@s@é’ﬂ BQDl Gl Sb%%ﬁﬁPfdé@@@ﬁ SH); an
00182] At s %p@ a% acknowl §1 si gnal (?CK)

A@phcraalﬁe PPe¢Ee ?Itt@grﬂ@d rﬁuﬁ‘f&ttéASHF)e 8 Fﬁeﬁ@\ Reograrame bl @t@}ﬁrray
{] jg)ﬁ T o;gﬂe% é)? rLMane%? 891? y,t scctlj&é g%ﬁg%r %%nstlﬁgr logic, discrete

ure ma
Bartitiaid @RGHoNREE.&irany cmablhlhteoxsﬂlatebﬁ aeyl@edmo p&@drin the functions
handoff," i.e., wherein an M5 communi cates

dissiibeckliraeins Py SSARTAh PHIPPSS PIPESSSE alpe ¢ RicTppioggsser. but in the
Qi'ﬂg{lé%fve,r fhY %Eosc%sgok H{ﬁy 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.

[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



[00184] For exanple, when an M5 is in soft handoff
between two BS's, the reverse |ink transm ssions by

w0 b@INR1Bmy be received at each of the two BS BCT/E51008046708
or both of which may transmt an ACK signal (not
necessarily at the sane tine) 2back to the M5 to cease
M5 transm ssions. I n an exe %ary enmbodi nent, in

MRSREY SROM), FRERICYIY Brogeirembbla R OMEEARB M), E[b%hrldaﬂﬁ Erasable
the course of a reverse link frane transm ssi on

Reogrmymella ROM(ERBROM). srgissers.haed élék,raeﬁ?ﬂlofV?'%lﬁélskf% @P -ROM, or
i.gn

R B bR SRk Hhodln LG AR " AP oxchibfdr D Soflcncdium s
é@fp\hﬁlrtd the priocéssanssioh ﬂmt tieprdgesson eaﬂi waad BSoamatnaforhVGind write
For example, in respgnse to, successful early degoding
BYOrZAio s ﬂi“‘e%?%‘ia%HP a1t ﬁ“afh%elﬁ%wwrer staseeesae umaﬂay be

%ﬁ%ok 55@550@@%‘%0%&%9 ghd the sf&?g%em&{lﬁrﬁsrﬁéysl%klg@% an ASIC.

thB s on the rward |1 nk. Such alternative
the APl@mayenhdoinrreuses teamamat oimttborpltat @t et the peoogbtonamd the
the scope of the. %oes(gnt di scl osure. 00185%11 h];)se of
SRTARF MYGYh Bay 1 ¢S1gead BSEHH SPLP ARG S AZUSPHFSPREE i on and
f0aBgY S NMBlh iR dreRseSRahSlaryUshivdimtis, Qhe fun¥aénsaleYcrfed may be
di fferent technol ogi es and techni ques. For exanpl e,
teplementad iy hped wangssofomendianavare., of enmmbmatm t@n@pé If
n s that na

P e R Ol EE SR BB Pl Mol of B FASIEES ooy apgne or

wokd AgRsctioas!bF Qe dn addoBlutreghaslel rﬁed:i@&d%omﬁﬁt@ﬂ&tad@ole media
fields or particles, optical fields or particles,
ms{rdevbeth sampust stRErce srediq YUIREM e en émeds%npludmmna medium

S

fhldg falglg tat érE?ér Ak aBlllﬂg{ltel; gl%g}/a‘&lﬂ ¥r§H1 orle dh%{%té% ?ﬁ%tﬁ% S% estogage

thedrarmdyelst dny aveitatde ticdia tdttchn bbeceexedlyaropnenixod BlmeatySOf

di scl osed herein.may be inplene s.electronjc

PrEARARa8d neblmREGn. SuhRaHer: 6?“{95%6{‘%‘1‘ PENOMFISE SV, ROM,

ERPRORRI ¢ Y-R DMuUst i 8 pliél %115“(%&5&% RARI dibl dto@ke or other

hardwar’e and sof tware, various I rative

mgmmesmrsge ddvorck.sor anp dthicesedoinr that ¢as, bearsdd Blt @ps' dratoac desired
in terns of

?%%g@?g ?'gﬁd ab%ﬂg%g%ﬁlqr &ﬁt@tsfrBﬁtgresth fh‘;‘at &4n be accessed by a

boTRpRsE rmg@l @5 cHRIBNBH & 126 dpe‘iEIfttaM@édea SRPRAGS RO hB&um. For
particul ar application and désign constraints inposed

@wn‘mi@ ibthera Wa@ystr@mﬁmlskd froech wiehsits axsvormeny qthﬂb r@heia source
u!ﬁ% 9%8 él%ggleff"illpe? ‘89 Qibbé XWIS@GdH)% 'd{é%nl\é\%%ég%r w3f hﬁgﬁst) or

ar ap cat

dzﬁeless t@eﬁlosdsgiw ﬁlcm at uiﬁarddn tRliqaed ﬁdcr@ﬁlaﬁﬁ lﬂﬁdnrtge doaxial cable,
departure fromthe scope of the exempl ary enbodi nent s
BbCrapsc cblerp o pqlo@“ﬁx]or e %ﬁcmoglpq Weh patfipged, radio, and

hogbGae b Wedqﬁ e d%ﬁmt Hq)f‘fﬁer t1§1sﬁJ Qﬁ'&gl %? ub&Y herein,
connection wt e exerrp I ment s

hehiesncomyacbdisc (D g ieset eide Guptlcal dlSC digital versatile dlSC (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 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



performed with a general purpose processor, a Digital
Si gnal Processor (DSP), an Application Specific

wWo pioegsased Circuit (ASIC), a Field ProgranmabP&r/Gs1089/046708
Array (FPGA) or other programmuabl e | ogic device,
di screte gate or transistor I%Qic, di screte hardware
conponents, or any conbination thereof designed to
pemiimchive dfriied Whhsut depatih® 6dmh@E shifit orscopaef @k invention.
Eurpose processor may be a m croprocessor, but in the

huse theatresgat inyerdionrip peldatsndedhlp bsdinaiiagd te dis/saipdE embodiments
Ak 8 b e I R il i BhPprinciples and
oovehfaaatreodisdbseddemi.i ng devi ces, e.g., a conbination
of a DSP and a m croprocessor, a plurality of

M Ccroprocessors, one Oor nbre m Croprocessors in
conjunction with a DSP core, or any other such
configuration. [00188] The steps of a nethod or

al gorithm described in connection with the exenplary
enbodi nents di scl osed herein may be enbodied directly
in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in Random Access Menory (RAM, flash
menory, Read OnlyMenory (ROM, Electrically
Progranmabl e ROM (EPROM), El ectrically Erasabl e
Programmabl e ROM (EEPROVM), registers, hard disk, a
renmovabl 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. [00189] In one
or nore exenplary enbodi nents, the functions descri bed
may be inplenmented in hardware, software, firmware, or
any conbination thereof. If inplenmented in software,
the functions nmay 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
limtation, such conputer-readable nmedia can conprise
RAM ROV EEPROM CD-ROM or other optical disk
storage, magnetic di sk storage or other



magneti c storage devices, or any other mediumthat can
be used to carry or store desired programcode in the

WO 2000181332 nstructi ons or data structures and tPEE/USZN/046708

be accessed by a conputer. Also, any connection is
properly ternmed a conputer-r abl e nmedi um 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,

digital subscriber |ine (DEDAIMY: wirel ess
technol ogi es such as infrared, radi o, and m crowave,
then the coaxial cable, fiber optic cable, tw sted

pai r, ARBtthodof pioredsmgsnfoenimigl agoesngtociplaslityndfirateedhe method
radi 0,, and m crowave are included in the definition of
FREBPHYS-DIi sk and di sc, as used herein, includes
conpagdeeidt &Eﬁ%tﬁ&ﬁé%&n@hﬁ&nnﬁﬁéhﬁ@hnﬂkﬁc digita
versatile disc (DVD) [ oppy di sk and Bl u-ray disc
wher edfciblsmglnlgsmlwlthey theecplmdufrand st anageelt firgad type, whi | e

di scs r odu dat a tically with | asers. .
Conbi HART SHESTE o ABUETRHANI St Tial P fusy processing the
whitidiiRfok M SCRPB-aMmis@smUt er - r eadabl e nedi a. [00190]
The previous descrlptlon of the disclosed exenplary
enbodlfﬁhmlg’r@né fr@rrws delgrmiocéimbt Botarfya pEicsbiiamRkityicedetermining
bl B s R R Red B BRI ) embo
y enbodi nents
wil | ifetHeeadtény fapparie ndetdrminddose bskndtl gehrhdtedd o ttansmission,
and the generlc principles defined herein may be
Biosesse & willgitedor anmmnisyion. dipyatl ieistaying & rwduged information bitrate
%ﬁﬁ@ﬁ&iﬁghéhgﬁklﬁ%ﬁﬂﬁéﬂEmQr scope of the invention.
, the present 1nvention is not intended to be
i m t eehshottinlzehersuipbisayd probedingegot sarshasionher ei n but
is to be accorded the w dest scope consistent with the
principles and novel features disclosed herein. CLAl M5
1. A 7Rt hRdhoaforRIAGES %ﬂen&célolfn B R BGERBHEsThE réceiving the
plurality of rates, the nethod conprising: receiving a
gmxmmﬁ®nkﬁhnma®0ﬂnhrmMn@@dmaff|c i nformation;
determ ning whether the current frame is of a critica
frame type; if the current frame is determ ned to be
of a Thé hlcdl of CRIR 1t KiRfer BIMERSSd.Ng the traffic
information for transmssion; if the current frane is '
det er Hithe gurrent amsas deferming it be anatmpigas faryiprasmission, processing
ﬁ%%ﬁﬁf@ﬁﬁgﬁhﬂWSEQQ{ g§5$§grrent frame i s guaranteed
ransm ssron: 17 theé current frame is deternined
to be not guaranteed for transm ssion, proceSS|ng a

null rate for transm ssion, the null rate havi ng
# educ&be methedehclagn pihertatic vermmtion haying ﬁérameatffw gelected from

h @Io%'b %ﬁél&ﬂlg G rate, half rate, quarter rate, or eighth rate frame type.

5. The method of claim 4, the critical frame type comprising full rate, half rate,

quarter rate, and critical eighth rate frame types.

6. The method of claim 3, the processing for transmission comprising formatting

data to be transmitted using a physical layer frame format.



transmtting the result of said processing for
transm ssion. 2. The nethod of claim1, the receiving
W@ b@aseisent franme conprising receiving the cuPCEOS2009/046708
franme froma vocoder at a nodem 3. The nethod of
claim1l1, further conprising: §§ the current frane is
determ ned to be guaranteed foOr transm ssion,
pr oceshé¢ AgtHod fictaadh 3, ¢hd dt@tiiRib}; WheflRf tHo QRS §8hORs guaranteed
4. The nethod of claim 3, the traffic information

feav iaBs RIS §ipm n@orARIHdN g el b PURINg r BideHCyr dureBbisi (FranNumber  +

I q [ t

Flami DTNl B Berg AL o Rupfler £ T lgf @ mber for
fheanercityfipan € Gngm¢@ifsey isf anl dffseqaed Nnialanondi enkirguiatciel.
rate, and critical eighth rate frame types. 6. The
nmet hod of claim 3, the processing for transm ssion
gonprirgd AR HoArdTRIdim"g (HebRcLRinR&hd haM 4Tk F8ehndSi RBn&omprising
physi cal layer frame format. 7. The nethod of claim 3,
tddecide tgilot sigm tahshikgon tdteusng p gated Hrlatmtics.
guaranteed for transm ssion conprising determning
whet her a quantity (FrameNunber + FraneOffset) nod N
DS equRt nictholesTQlaither @t ffahRMRMHTREIS 4 SlufalBEaE Q& gments, the
nunber for the current frame, FraneOfset is an
gited piot paermNrewdimgiontraisamisiongn ickers oflzdr sulgsegppgat of the frame.
nmet hod of claim 3, the processing the null rate for
transm ssion conprising reducing a pilot signa
10.anSThé sicthbdr &t GaidsHNeach fEmbecorpliftg AL tphurhlityDf slib&egments,
net hod of claim8, each frame conprising a plurality )
the gatnd-Riloy petiers previdingfpeao piapgrisyan durng grwps @f Hyo Lepsccutive
%Bgagﬁkﬁ%ion in every other sub-segnment of the frane.

. e nethod of claim9, each frame conprising of a
plurality of sub-segnents, the gated pilot pattern

ovi dj ng for, no transm ssion during groups of two
Bhneeitt 3\9‘@09_ s@gaﬁeﬁtr@.er 9OMPHYRE et hod of clai m 8,
furt hghn SRR 81 %er LdoRABSMidditAS BnIROUE Eutﬁ%@tn{e‘ﬂ'ts designated for
i ndi cator only in sub-segnents desi gnated for

traong shigsicoardarsiorntbé gged piletipettgat ed pil ot pattern. 12.
The method of claim3, the null rate having a traffic
bitrate of 0 bps. 13. The nmethod of claim 3, the nul

[ate WH@h@ﬂﬁhQﬁcﬁﬁh@,ﬁ@&@ﬂ&&k@ﬁv%@hh&ﬁﬁ@bﬁ%ﬁéoﬂmﬂgﬁ,
said data having a traffic bitrate greater than bps.

14. The method of claim1, further conprising: if the
?é{r r e*ﬂle Inreﬁl%ﬁ of %la%StSe{h@n%ﬁqatte% Rt%int%!ij aian 55%8?121{68 Lyith the null rate,
g a AulPrrat e or for

ransm SSi on, pr ocessin a i ndica
tdiddsaihasing A traffebitrate greater than 0 bps.

14.  The method of claim 1, further comprising: if the current frame is determined to
be guaranteed for transmission, processing a null-rate indicator for transmission, the

null-rate indicator having non-zero information bitrate.

15.  The method of claim 14, the data associated with the null rate comprising a

previously transmitted frame having a bitrate of 1.8 kbps.

16. A method for power control of transmissions over a wireless channel,

comprising:



nul | -rate indicator having non-zero information
bitrate. 15. The nethod of claim 14, the data
w@z®oasased with the null rate conprising a preui/oszng046708

transmtted frane having a bitrate of 1.8 kbps. 16. A

nmet hod for power control of t 6ansrri ssions over a

W rel ess channel, conprising:Teceiving a current

f r amerectivngf 4§ UBCchefrige.f Genedhedeingt Rrdatidduingd bt pludlity of sub-

subsegnents; processing the received frame according

PEMPsi cal | ayer protocols, the processing conprising

det er g nj t -1 he ei . 0

rocel oAy B oo Ha S EHLhE DT phSd Db B phdfocols, the

proaesingomphiding degimidiigiwhsthandle rdceivie frauterveastcorrectly received;

received frame is determ ned t.o a null rate_frane,

not uéﬁg@ma@gwm Ee qusispt E?S%@?‘P Fome it o] 1§t e and

Wi th Ifge E&Sdt re@ive fs deRBmGHANEDE of RECIaULHarhE, AT updating

was correctly received. 17. An apparatus for

ar oules Snapgpawir ol dgoboowdhriye reubl gbiwihredliartthye ofirrent received

ﬁgt es, the a aratus conprising: a systematic bl anking
%IW@SSBIH?‘?E'&F%%V? : receive a current frame

containing traffic information; determ ne whether the

current frame is of a critical frame type; if the

EUr r eAn apparats ifer pieeassing ndermasiopacefrdimgde b piwality fof agies, the

t &%t Clro%cl:%sisnt-he traffic information for

NS 10N "8 f the current frame is determined to be

not of sytehdtid alkidd aoeult ypefigudet ©F m ne whet her the
current frane is guaranteed for transmission; if the
current frESelVE & cHEER M RePntanipg tyfic gipapatesed f or

transm ssi &?é{eﬂlﬁ{l@%éﬁieﬁth@ﬁhﬁergﬁaﬁ?éc Q1 hARS :ﬁ%ﬁ{eﬁ pe;

the null rate having a reduce ormation bitra
conpar ed t o thheutremfffane isde@tmited ao betofie apieal frhmis type, process

further c rising: transmtter configured to
tr ansﬁi_ettra_gﬂgmlf%@i% ng‘?r ERPYSpI8eessi ng for
transm ssi ghge I@rredh BafBRdrRtdtHiRd © 84 B éf at Bfical frgme type,

apparatus conprising a nodem the nodem configured t
r ecei dgetnhiae pbrethenthe fenaens ffanmons guareniodéfor tth@smikien;

appar at us claim1l7, the smart, bl.ankin du .
FUrther colf PGB fatme it Sy B BURPS FORETF for transmission.
det er pioded atrln8tcToPH ARNRRHb N, Ble dull3BR MaSHigAMed R GBS Amation
the traffic information for transm ssion. o
bitrate compared to the traffic information; the apparatus further comprising:
a transmitter configured to transmit the result of said processing for

transmission.

18. The apparatus of claim 17, the apparatus comprising a modem, the modem

configured to receive the current frame from a vocoder.

19. The apparatus of claim 17, the smart blanking module further configured to:
if the current frame is determined to be guaranteed for transmission, process the

traffic information for transmission.

20. The apparatus of claim 19, the traffic information having a frame type selected from

a group consisting of full rate, half rate, quarter rate, or eighth rate frame type.



20. The apparatus of claim19, the traffic information

having a frane type selected froma group consisting
w@Roobsi13r ate, half rate, quarter rate, or ei gh@HUSDE046708

frame type.21. The apparatus of claim 20, the critica

frame type conprising full r , half rate, quarter

rate, and critical eighth rate frane types. 22. The

apparatus of claim 20, the smart bl anki ng nodul e

configured to determ ne whether the current frane is

gliarThptapaeratus roftclaims . $B¢ entien) feercetyie sPRgTisietiil raty, half rate,

gugg [ r set) nod Nis equal to
ero?kﬁ%é%gfﬁggggggﬁﬁrEEE&?gBEQéequence nunber for the
current frame, FraneOfset is an offset, and Nis a
nbl anking interval. 23. T pparatus of _claim 21,
Eﬁe"?éepw %Oft&%m@&a Hiccprregt W elees BOfWS cABfigurpd fudofigmine
VhaMmshs Sl BanicBid YaAascad Rirki@hsiis@haby HERARMI SR her a
rate of the transm{ter using a gated pilot pattern.
QuantiThé rappavmberst BfanelOdfsat) 28d Bacéquil mmrera; evherdis FrignedNumber
lurality of sub-segnents, th at .lot pattern. .
Brcsiniet niap St Pa HEAESh e TodB gl it BBt ol Reise non-
phntidgiftémae. 25. The apparatus of claim 24, each
frame conprising of a plurality of subsegnents, the
gated pilot pattern providing for no transm ssion
rin rou of ~ Lo nsecutive subsse nts. 26, T
S bar ShOEMPaP br (¥ ST RE WPnl G PRI FA R ek the M rate for
GOMNNiGHsIERly tedutingagilot signd) GMBEMIBO0H &k of fidi teab@itte®biig a gated
in sub-segnents designated for transm ssion accordi ng
piptiRECHat ed pil ot pattern. 27. The apparatus of claim
18, the null rate having a traffic bitrate of 0 bps.
28. The apparatus of claim18, the null rate
24nt ailh¢ agpad@tiaofiskhon i2a) edthvirdnie tdrepridihg arphirelityssi sub-segments,
&%ta having a traffic bitrate greater than 0 bps. 29.
egaéﬁﬁa#%tt RALteEt PEQVATIRR for trapassion {0 By HIQthy WheGaent of the
fukther configured to: if the current frame is
determ ned to be guaranteed for transm ssion, process
a null-rate indicator for transm ssion, the null-rate

Lndi cat or havj ng nonp-ze i nformation bitrate. 30. The

A par ALGEPBRL ap U+ hetdil HVRS SOTAUE R h PSR “of sub-
Signlenfsaltil SABPHIIST Patedn PFRNAIRY FoYnd taRSHis§ibe Uufih@Poups of two
havi ng_ a b?tra e o 1.8@kbps.g31. An appar at us f%gﬁ)p
paResutive Sel-e¢eneits r ansni ssi ons over a wrel ess

channel , the apparatus conpri sing:

26.  The apparatus of claim 23, the transmitter further configured to transmit a power
control indicator only in sub-segments designated for transmission according to the

gated pilot pattern.
27.  The apparatus of claim 18, the null rate having a traffic bitrate of 0 bps.

28. The apparatus of claim 18, the null rate containing data associated with the null

rate, said data having a traffic bitrate greater than 0 bps.



a receiver configured to receive a current frame, the
frame being formatted into a plurality of

weu»IssgAEnt s; a processor configured to: procRCEUS1989/046708
recei ved frame according to physical |ayer protocols;
det erm ne whet her the receiveg, frane was correctly
recei ved; determ ne whether the current received frame
p® a mh¢ hppagdtes b cdaies 1 A dnfart Bienlahg frddtlcrfedidr\eatfigured to:
frane is determined to be a null rate frame, not
updat ¥ thhcwrangframg @d%@%@?ed&@&@@@m&mc@@ FOTCLFARSIRASE IO IPfECESS 2

h u

f&@? ?&let% H%ca%?éﬂ\?/&ie é{n sgﬂ)‘ﬁ %%ﬂh ngrﬁgﬁ&\éeﬁg V%ﬁ%%dggfero information
bmmmwnatlon according to a plurallty of rates, the
apparatus conprising: systematic bl anki ng neans for
processing a current frame containing traffic
3@ f or Rt h@ﬁr?ftﬁ)é' oft ARSI, BRI P as‘%‘é:iat@d Wi@NROhdIE Bite comprising a
configured to transmt the result of said processing
peviouslarismssgicd dranghaviliger Epplarodtl tskbps. cl ai m 32, t he
apparatus conprising neans for transmtting a pil ot
signal using a gated pilot pattern. 34. A
gPNPUABTaphRAHRDILE poiver 38RrdTRIA tRsHliRlonE HvieN & twilEdsOdhannel, the
for causing a conputer to process information
amnm%mﬁ¢mmnnwng plurallty of rates, the nedlun1further
Zt &rJIr pgen:.@IQ’]EIE (réon% ggre:](]is‘[ r%clrehvgeaUSI ngt ﬁ’ar%g r{g? ma]{ne Iglng(?:rrnat{sed into a
fRtitybhabwiebets; t he current frane is of acritica
frame type; if the current frane is determned to be
of a %Pﬁﬁ?@ﬁI“ﬁﬁEﬁﬁﬁﬂ9pe process the traffic
informatio '
det or m neal e B AFEN A BUA ok ahl R B A0S
det er m ne Wteinhies whbthecthe rerivet feane Wwas cgmmm;meeeﬂed or
transm ssi and i f current fr i s. det
to be not @?}%ﬂ? &/@ath%fﬁe @P%ﬁ@ﬁ?@é‘regnrﬁ'sa%lée rateEmnve and
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32. An apparatus for processing information 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.

33. The apparatus of claim 32, the apparatus comprising means for transmitting a pilot

signal using a gated pilot pattern.

34. 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:



causing a conputer to: if the current frane is
determ ned to be guaranteed for transm ssion, process
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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.

35. The computer-readable storage medium of claim 34, further storing instructions for
causing a computer to:
if the current frame is determined to be guaranteed for transmission, process the

traffic information for transmission.



