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jitter lead to degradation in the quality of communication. A de-jitter buffer may be
implemented to correct for jitter and improve overall quality in a communication

System.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a communication system, wherein an Access
Terminal includes an adaptive de-jitter buffer;

FIG. 2 illustrates an example of a de-jitter buffer;

FIG. 3 illustrates de-jitter buffer delay in one example;

FIG. 4 is a timing diagram illustrating examples: 1) compression of a silence

portion of a speech segment; and i1) expansion of a silence portion of a speech segment;
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t8n®, channel conditions, network |oad, quality of
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ot her factors, inpa -t O~ ay of packets
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5??#%11%%?ﬁldilix?dlgalcs%ﬂ%h&soé}egs%ﬂ%?e'd' ¥y pelisEY 68 shidhcBSand in turn, a
sentence may comprise multiple talkspurts separated by periods of silence. Sentences
may be long or short, and the silence periods within sentences (or “intra-sentence”) may
typically be shorter than periods of silence separating sentences. As used herein, a
talkspurt is generally made up of multiple packets of data. In many services and
applications, e.g., voice over IP (VoIP), video telephony, interactive games, messaging,
etc., data is formed into packets and routed through a network.

Generally, in wireless communication systems, channel conditions, network
load, quality of service (QoS) capabilities of a system, the competition for resources by
different flows, among other factors, impact the end-to-end delay of packets in a
network. The end-to-end delay of packets may be defined as the time it takes a packet to

travel within a network from a “sender” to a “receiver.” Each packet may incur a unique
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communi cation system supporting packet data
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SUPPYRICHIRDS| e ehderadios.sichiligstiguzand/ar feauicregnts similar to
§0< 1% sp%%ﬁhﬁmications. For clarity the following discussion describes a
spread-spectrum communication system supporting packet data communications
including, but not limited to code division multiple access (CDMA) systems, orthogonal
frequency division multiple access (OFDMA), wideband code division multiple access
(W-CDMA), global systems for mobile communications (GSM) systems, systems
supporting IEEE standards, such as 802.11 (A,B,G), 802.16, WiMAX etc.

FIG. 1 is a block diagram illustrating a digital communication system 100. Two

access terminals (ATs) 130 and 140 communicate via base station (BS) 110. Within AT

130, transmit processing unit 112 transmits voice data to an encoder 114, which encodes
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at 20 ms intervals after PKT 1. In the absence of time warping, decoders playback
packets at regular time intervals (e.g., 20 ms), from the first packet’s playback time. For
instance, if a decoder plays back packets at regular 20 ms intervals, a first received
packet is played back at time t;, and subsequent packets will be played back 20 ms after
time t;, 40 ms after time t;, 60 ms after time t;, etc. As illustrated in FIG. 3, the
anticipated playback time (without de-jitter buffer delay) of PKT 2 is t; = t; + 20 ms.
Here, PKT 2 is received before its anticipated playback time, t;. Packet 3, on the other

hand, is received after its anticipated playback time t; = t, + 20 ms. This condition is
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leeea%iglg]tgve de-jitter buffer. The data processed by the de-jitter buffer may be sent to a
decoder or other utility from the de-jitter buffer. The encoded packets may correspond
to a fixed amount of speech data, e.g., 20 msec corresponding to 160 samples of speech
data, at 8 kHz sampling rate.

FIG. 4 illustrates examples of “silence compression” and “silence expansion”

due to differences in de-jitter delay from one talkspurt to another. In FIG. 4, the shaded
regions 420, 424 and 428 represent talkspurts, while unshaded regions 422 and 426
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distortion or an apparent slowing down of the sentence e.g., to “CH-I-I-I-I-I-NA.” Such

distortions result in a perceived degradation in overall voice quality.

Since expansion or compression of short periods of silence may result in
degradation, the length of the transmitted silence period may be maintained at the
receiver. In one scenario, when intra-sentence silence periods are detected, such as the
silence periods illustrated in FIGs. 5 and 6, the length of the transmitted silence may be
determined and then maintained at the receiver. Therefore, one objective of the present

disclosure is to determine when silence occurs within a sentence, or intra-sentence. In
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the transmtter. Here, if the silence is conpressed at

WQ b@snased ver to 20 nsec, the "I" sound nmay bePCT/US2008/061348
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distorted and result in an apparent speeding up of the
word to "CHNA." On the other _hand, if the silence
period is expanded to 80 nsec? the "I" sound nmay
appear over-enphasi zed, resulting in distortion or an

aﬁm@{aﬁqﬂe skivhdeg ndgvse dftiddiBhs® rbeNaeh &ti@r baded on the detection of
CHIl-1-1-1-1-NA" Such distortions result in a

hercadiof agenferfcaldrendhe ¢4l ofiaeyeatoncs idetectpdalt imay, b dptegmyined that
Sl RAREL B Pl RLEREL 28, O phn L A0Sy setene,
ﬂieyrasmmmﬁledcc&nlbremé npeeipaddaiyt ey maldatmlmedi thait atsérence is over
receiver. In one scenariq, when_ intra- sent(gg;ce sil ence

Peér s ayrabeyof Sensequing BiineisPackets &g drigdedhdior dpgance, a number

bf LoRbaaledilkde edagﬁets ﬁld@dﬁﬁng thd B8 bLNHHleRE rﬁeﬂﬁbe equal to 10. In

transmtted silence may etermned and th

amithtraixampleatl thé engthee the nransTmaﬁéfs@fm@;: pened csbgiee@”mm@ to be less
sent disclo ern ne

bty R ot ot s i fe sty Bk B TeBisiered occurs

BXamRhRncsS BNHRNERRarR YT 18 deiesiel RUSHCE ReOd OB 18AE M silence period
ot her based on the detection of the end of a sentence.

Vheo miec enlicomantsiapd ehthe reecivrst Bettlar, coppressipntyer cxpansion of
e e .nerj.q r n t

gﬁtél%e A C}ﬁel?e %ﬂ‘z&r&%ﬁttgﬁme I tlgg de Hﬁr 5 %glgf{é el'ﬁlcegn RL ei le, 9 silence

tdiepresich oesitdnes eﬁphli’fﬂbﬁ&ﬁggibr I’MMy ex gisdisiedl svheh tm&etmed length of

determ ned that a sentence is over if a certain numbe

e seleprsearaiiorvia less thance) Opaesee p5 2lathe cBe L& drssatengoin contrast, when
nsg&@né: ﬁeteé‘teﬁ UHER% n %en&ﬁ@ése{:‘ﬂ{térys%thl:%g,c @ﬁg Sbugfelr operates

Icating the en sentence m equal” to 1
hasmmﬂigtahé ma@mnmlrcfss ot €xptahé silerg tphcl@fts ddtextdd dmsigithdse dintervals.
sil ence |od is d tgrn1ned t.0 e | ess

par ti BupByhgmaeet oF. (e Prowp ieb sutcy t%ﬁﬁ%ﬂ* 95 srtdepee period
bR esl LBOGRtP Rk B QRGUES bithg BieSRNERAESIn RTP ttf?ﬂle%tamps between
scenario, if the detected silence is 200 nsec |long, a

thiel leﬁq@cmrofddta@fsmm@ndrgh@ firss mralaleet Qfethﬂmaxm@acsamrttﬁw sequence

r co ressi n on_of | ence
DR RSN of Rt taim s S PRRET Rficl OB TELERRE @reBigpficp i for cach
BEnsBHAEP pBsked Blid SNCR &ATHVES $ERMveP o ThdtGRCECRXPAAEEMRB and to
trigger may be di sabled when the detected | ength of

fetect arkah desspbirg Bee isempedsS) tharefod the easnpling 1a$talttlﬂf a first octet
n e- I

G308 BETHERN°Tud R by MIRESHRAES Aty nrement

thenptohicelly and liaearbpar die slnnthiahﬂms ProcesEig SPRPhehs T may be

expand S|Ience packets detected during these
}I}‘%’Eeé?@@équ Y poteastnt Aelim Hiah Sprradiendy tefhey Pempgredfetpmples in cach

fhespl BSULE: P NAhRATLA iy Uk AL ERL DA MRERS having 160

spurts may e cal cu usi n e d
SRl ingesibdyypeisiiet wesmerhbreed bg i 6pforkath pecket. t al kspurt

223ute%]§(éf’ {lﬁltstre?tgsc 5 gérlesfoftpg&ert]sel)r(lta st?elalr(nsgxlﬁl conserc]utlve SN and TS in

increments of 160. The TS increment is the same, i.e., 160, whether the packet carries a

segment of speech or represents a segment of silence. For example, for an EVRC-like
vocoder producing 20 msec frames with a sampling rate of 8 kHz, the RTP TS increases
by 160 every 20 msec (8000*0.02 = 160 samples) for consecutive packets. As
illustrated in FIG. 7, the RTP TS of the first packet is 160, RTP TS of the second packet
is 320, RTP TS of the third packet is 480, etc. An example may be used to illustrate the



nunber (SN) of a real-time transport protocol (RTP)
packet increnents by one for each transmtted packet.

Wab@s/ 33846 used by a receiver to restore packekCT/US2008/061348
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sequence and to detect packet |oss. The tinme stanp

(TS) may reflect the sanpling_instant of a first octet

in the RTP data packet. The s§rrp| ing instant is

derived froma clock that increnents nonotonically and
Hétae@hdtion &f then@ngth Nofad pildneatpeeos befmﬁ&sik@lmr&peegﬁne the RTP

the TS may be increnented by a constant delta th

Hyestasp oﬁéée fagt fra@e fpaikspirt ¢aAM0ang thedhbh tlgﬁé@m of the first
B K ol R MIRRERAC 640 Hok R RIFEY PARTP) of 3640
mhorse3E0t edidly isléfhaf oy 6éAchuacketl codBPhdsHoG silence period of

| ust f ket ith
lcpnbet Pl Boailine ol fiers e o8 XHBo. The Ts
' ncr ek Rhothsr éﬁ‘ﬁlp?@@the' leffgth o% Qfencohetddesiril PRBRKERL, 2 degree

carries a segnent of speec represents a segment of
of freevoen miapbeaxmoptdefromathe a)pe@iémof th@edemtwdaeuffer A goal of a de-

RS % f TR R f R TR Rt R PR, RS R o8 iR, This ey

30 PdNd -w1ﬂ16&1a§§1m'g|cﬁ§ﬁneﬁ @Bncﬁ@&%eﬁidtlh\é@nﬁééijéﬁéﬁ of A%tors such

ilTustrated in FIG the RTP TS of the first packet

#ss framg, crRTPaEScist Hi the lspgtbraf Yisakets stcthpmaimgiped gnéfa de-jitter

e 0 a

t)ltﬁ?er 1[3 ? gg%fé {% ne e elrﬁ rﬁerz;\g%e%osne/'\% & glpe]fg%lgr?cﬁ o& g%%qntroduced.

Bbil @B@ecd euting cb@dlm&ﬁﬂal eHaeagudonditioAs siufee-s¢hendBidaptation of the

timesta of the last frame of a tal kspurt is 3000 and

e tteertpticr maytnapys rfieipy. Hppsyer ¢ éw@eetc gs ipgiger conditions may

\Eﬁ]}?ﬁg’ H{)ef néseg iggéngpr‘]cl})—sg%eceggé%ﬁ %h@n gérgc&gcresgl??hlk %%ﬁéﬁlt} 3 disabled,

thardchiitter Woui@r ol mes pontk ﬂooadapisqlluel{iye:npegh tdovodrall ehgtgng jitter

20* 640/ 160) or 80 nsec, for 20 nsec frames at 8 kHz.
YOSt 0 anot her exanple, if the length of silence is

t 00 S gkt ¥ SRENL MNE}itd HERE €8thof rduRREQ @%ﬂ%@lbf kﬁ%edom while

renmoved from the operatlon of the de-| Ttter pufter. '

goaltaivihgantdefiiyt okvoibeffidityi sn exampie ronﬁ dbe elsal@seibtnvnmtmn aims to

eI i n ord rect for t er el ay may, .
?J%mlr& bnde ISRl B et et et e R To achieve
];éeﬁaé | @8 DitrafsastenEs sBEER wﬁ gfhk afiBy €5 Qjuk@l €by an amount
etc f the l ength of silence is strictly maintained

eadenlatediasipg e elgomlﬂm bpsei ongdgnnpheenditonsniiser apaptete. The resulting

Eg% | cﬁ& %ﬁ%té %ﬂg&%hnégcﬂgsfé{df %Pﬁr%‘ﬂn%ﬁ 5”&% I%%nlll '8? BRANGSRAL silence in
thenaiidd stﬂﬁce IRt dRAerB@iihe niee adjdapd aérgn obfsilédve, de- ¢fifdct ®f silence

buf f er (gr ove sufficient. However, a sudden change
P‘?@lj’rieﬁsﬂ‘?é’r ag ﬁ&?lﬂ“reoﬁ’g’aﬁﬁwn r1é§ﬁtlF€tn {0 taﬁéo%eal P%“aé’élagﬁ?naﬂos for

g}%ﬁﬁe’ @g@ﬁ’c%rbo OLkiof §8 hﬁ) 10651516 ttﬂhinssﬁéﬂge‘ggg;b }1§el¥1t1, Otﬁerefore only

the de-jitter er w | not
adapsion maykicytriggaod hAItal)hem\fecrtaﬂ fakahmtgtengiderdtioeris the length of the

original silence. For instance, when the original silence in the voice source is relatively

longer, there is more flexibility in the amount of adjustment. For instance, if the original
length of silence is 20 msec, expanding the silence by 40 msec at the receiver may be as
noticeable. On the other hand, if the original length of silence is 100 msec, expanding
the silence by 40 msec at the receiver may not be very noticeable. Assuming the original
length of silence in the voice source is X sec, an example of the present disclosure

maintains a silence spacing of:



conditions. [0035] In order to operate the de-jitter
buffer with a requisite degree of freedomwhile

WOoredostIad3gd ng integrity of voice quality, an exeemplUg200$/061348
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the disclosed invention ains to | oosely maintain

sil ence | engt hs between talksgurts occurring
intra-sentence. To achi eve thr's objective, the
intra-sentence silence |engths may be adjusted by an
anount cal cul ated usi ng an algorithn1based on channe

condi tions, Uus i nput, etc re ting length of
silence,ﬁgﬂrﬁ3géﬁwéﬁ 6§V@HV cﬂﬁikﬁf e gﬁ%fgxb@0@sa:
the original silence in the v0|ce source. In
determining the adjusted |l ength of silence, the effect
of si Aeswrdingdnphessd ommnd fer therfoet @Hqsam pb padhsreceikehsentence,
ou In certain.sce i st an .

U rEnBECTR s osdoiia BaR s SERSH BEnn bR QPfdn g iter buffer
84 PR T @bschii@it @flRYpRirtd Bf Ya@Xfanmit & Blay bkt 31l tHO EF @ Gacket may
Anot her factor taken into consideration is the | ength

be¢ d@me%@crsqdm to ghq exgawle eghe fillopapgelgonhan t he
or I gl ﬂ@l! C{V% vaf3 ?l?ﬂe BenthE Q?]]‘,\ya? 't?rl?ei (?f?éﬁr Qﬁrst 1?1 Cf(&l E&! %/e%lg%/ " playout time

ere 1 s nore exi € anoun
Bnd ,thﬂ:StirﬁE at whiEhrthd: ﬁﬁdt padet wolld lih&ledfebg iphdkd loeﬂg“tlhwelfe delayed by

il.ence |s expandi hg the silence by 40

?Jlftﬁebtrf%ééz l?é(raf‘i?ﬁﬂfs BETAL NoRi IEoRIr IS LRI TG BE Ferbe the time at
hand. thé ffll@t'(bﬁcl&'i 'Wg)'uﬁﬁhasje%gﬁ IIS nagrfgd Dbt ﬁﬂ?ﬁlahﬁmﬂ&pa gﬁa%?nf of n with

expandi ng the silence c at the receiver
thetend @f peavyousdlk speah [Let X Asshmcngaltspmlmg befivaert thedmﬁlphcket of the

Bty BN GG RRRAE diche a1 gh g Sup TRy o hich the
ﬁ@*k%@?klg&ghbjﬁgﬁre a =MN (0.2 *X, 0.02) sec, and b
X»*X 0.04) sec [0036] According to the one

exanple for the first tal kspurt of each received

sentenc & (dgﬁf? ‘p@\l\#%b%é(< anctnggalfz)}ows Ezmp J? £ t may be

del ayed "by ere Dis equal de-jitter buffer
del ay. F@Wa%dﬁ®eq&@ﬁwgudwwgbﬂmﬁgﬂﬁf each sentence, the @

pl aybacksof the fikst ,pasketnsmey-be dglayeda6eonding
to the exanpljg of(ytpﬁﬁe f%lglfovmeng Z\I go??thrf%ej[a%%%? t ) AND

daren_p'ayoud itive Gesnapes e pyaima @) of the first packet.

Let depg@nmpygyvgg&ghgﬁwggngp time at which the first g
packet woul d have been played out if it were del ayed

by de- | ifilsedf (dpnsh fpépodelnas™ spaceg_nloguativeiaP) A so, | et
spaci ng aca@tblayel&}“L Mzﬂe(a)(rﬂ/}zl Qﬁnet %cz%d_r%a)@&t Z\M?é(ﬁ’hb)p he (c)

first packet woul d have béen playe ut
mai nt ai ned a spacing of n with the end of preV|ous

o PALL b B8 08 A6 VL QPR 6, MR L ok o
ﬁa;d: patket ofethe dicstuakspohed aythd emddnee tihdeldyodeyak, withre A 16 kgual to the
e-Jl er buffer Ialelz% elsjor tHe nex][- taﬁfgspurt of the sentence, if the time at which the first
packet of the next talkspurt would have been played out if it were delayed by de-jitter
buffer delay after its arrival is less than the time at which the first packet would have
been played out if it maintained a spacing of (X-a) with the end of the previous
talkspurt, then the time at which the packet is played out is equal to the value of (X-a).
In FIG. 8B, playback of the first packet of the first talkspurt of the sentence is
delayed by A, where A is equal to the de-jitter buffer delay. For the next talkspurt of the

sentence, if the time at which the first packet of the next talkspurt would have been

played out if it were delayed by de-jitter buffer delay after its arrival is greater than or



I f (depth_play' outJi ne <spaci ng_pl ayout Ji ne( X-a))
actual Ji el ay =spaci ng_pl ayoutJine(X-a) (a) Else If

W@ dptibu3pd ayout Ji me >= spaci ng_pl ayout Ji ne( X- alCHNE2008/061348
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dept h_pl ayout Ji me <=spaci ng_pl ayout Ji me( X+b))

act ual Ji el ay =dept h_pl ayout Ji {m (b) Else If

(dept h_pl ayout Ji ne >spaci ng_p anout Ji me( X+b))

actualjielay =MAX (arrival' time, spacing _playoutJine
£attb)o) the €ind AABEh thegss: packe idubhBav@tReh blaysd b@ti€d rhdintained a
FIGs. 8A-8C. In FIG 8A playback of the first packet

gracingeot (i¥Xrad twithelhg §p@ pf thefPrevieussiabsrips and 4f the ﬁl&}ﬁe%! V\Gvch the first
F%ck@ﬂ@f; t:ﬁe Qe%(ﬁgﬁ% %tkfﬁ&]g(e:t%tehl tiaé/%& o?yffﬁg%e?eﬁéééé)tedw de-jitter
bﬂiﬁf@fdeﬂd)&aﬁern&;t arpaaikletlessfthztther oprat td dlckispeinat whidhl the first packet

h b I t t del d tt
DAY RF 8 ey PTG & e sESqic o i TR 1 e o which
il pUBKA T, BiGed b e @k@tthe\wmleq)f%ven@e{e&hﬁhqu@ﬁrs@gscket would

it maintalned a spacing of {X-a) wth the end
hahe h@tmeplagcds outaf ksz\muer dglaydddry derjettaribuffeiadelayhafedn its haival.

Poaseln [ BB, P B B B St S5y prence i
fé1hydd Byah ko Rats A 1@fe3ﬁah Q0 SRS buffetl@dl Ay Fdr B dext WNEpErt of the

Dis equal to the de-jitter buffer delay. For the next

scatqaspuif ttho timehd wlaigh die &rstipackd ofttheracst talilspwh vidyéd have been
f. th r
é ec'c{ 019[6}9 b%?rg df:lta?;éd ggé 1%[%{3# ltl d lay l#tt Fltp Q%szaf% eater than the
dmb ay Walﬁdheﬂhe lfirsi- pabltdtwaduld Ba@rlﬁbah @nayen at mlemualltalﬁai ] bp"acmg of
[ he first packet woul d have been

i me whi c
(a’GTb)uvrlth the r?ﬁfi ﬁf ﬁ}ed’é%iVlauSstﬁ%P% thn thtigye avehich qhe Péﬂ?ft is played
%t it Eﬁueﬁ rtg\fﬁeo at%?#)f(ﬁll%lﬁ%val Qf%je q(thg tfﬁ"sttﬂagfeit tﬂ@h talkspurt or

rst of t next ta urt ‘wou have een
pt-elyed out |f it were del ayed by de jitter buffer

delay_after its arrival is esthnore
ey 1R hvemetngt b i BB, iR R BT Bl o Jepiock 900,
A détérnhﬁedmh@thé}' tﬁ@ﬂer?odsﬁ%ﬂbﬁ& Rburs Xt a s&ﬁ&féetﬁ'@t dOﬁS not, the

time at which the packet is played out is equal
p@lccﬂe rofurrtsite bldaked 08t Iithe sitenchgefiod eccupsawkcbm a/\mmchatheprocess

I ut, hf it re | ayed. b i.tter buf.f

ByB o 910, whirs ' RofiGefinn oY EFemgilyBady Toss than
gfacﬂhg & IdyblirSiim QYRCH s@fthbﬂ ehe‘ hdtgdl deRlykspUEd tdfhetdilRnce is equal to
sentence is delayed by D, where Dis equal to the

the-vjajuer e Xypat élocaeWQyOﬂEWIS@ Hbe Reveess @inkBpsrte bigck P8 where it
gsgggat@%%%eaf \%/ll?e\?\%ér: 39 )’c‘z‘gou‘i Ninke he La'lgx%a{&a%ﬁ{n Oér t Q&ual to
grlkiay et by: ﬂeeawb)t Hrsobmfefpedsce@ebcamnaég @rbloctkswmrarmd\md: a¢tﬁal delay

greater than the ti at. which the first packet woul d
prplsd gedhe E)llleég‘i%dls S‘ﬂ}tmfﬁ? the vatas At dentle @layod giges gedrocess ends at

block 980. Returning now to block 920, if it is determined that depth_playout time is not

greater than or equal to spacing playout time(X+b), the actual delay applied to the silence
is equal to the greater of arrival time, and spacing playout time(X+b). The process ends at
block 980.

FIG. 10 is a block diagram of a system including two terminals, ATs 1030, 1040
communicating through a network element, here BS 1010. In AT 1030, transmit
processing unit 1012 transmits voice data to an encoder 1014 which digitizes the voice
data and sends the packetized data to lower layer processing unit 1008. Packets are then

sent to BS 1010. When AT 1030 receives data from BS 1010, the data is first processed



(X+b) wth the end of the previous tal kspurt, then the
time at which the packet is played out is equal to the

w@e@atasspf the arrival time of the first packRCT/U8200816651348
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next tal kspurt or (X+b). [0041] The above nmethod is
illustrated further in the flowhart of FIG 9. In
bl ock 900, it is determ ned whet her t he peri od of
silence occurs within a sentence. If it does not, the
Y 06 eSSert 18y dtPrScds dnP unig K 009 Ororh fwHidtepsikb® Wf@laﬂt@dré @ebvided to an
occurs wiithin a sentence, the process continues to
plaptike ge-dittahbyider 1006s Stetcs rfﬁ%hg?j charagiesiged 45| 1gipEsentencgeor intra-
[ t )

U EE Bb A SORE B BURL onds Tl OrRscomble iy, B instance in
4 hilenal dlearadter{26r al00at Iiblaocdxaghiple, sdeher mhe&&x;teﬂim 1005 determines
%% @335 contanES to bl ock 920 where it is d%ée@giqed

B0Re PAERNTIBIS PETH TR SPUCcRicet BYcryeaisnes Eqhaustienge occurs
FRAGRGnR, e Q}&ﬂ:é PEASRhy b fexthdell %? cBh! ?Fe%% c.g. as disclosed in
continues to block 940 and t he actual delay a to
threesimgepp@idagor ol “METHDvANDe ARPARATUS FOR AN ADAPTIVE

R PR B 5B S 08D AL B B of e

E@E’éxﬁﬁ@dcﬁ%@ﬂét JTHEELdh&viBPbf AITERIFRN is lshilarab tRAWEIAT 9040. AT 1040
spaci ng_pl ayout _ti me(X+b), the actual delay applied to

trivesnyis| @@t en |aspa§q fram tr@nsnhtep@p@étn@ru%& 16r foveakcgdaig 018 to lower

B BB 2P LS D 0, PPN 8085, B on

By6t BN ﬂ@}behi Cﬁrﬁ@sﬁlﬂ@ un@r no20aos adaplise li@:jﬂter Hofer 1022 and silence
co nnunlcat|ng rough a network el ement, here BS 1010

shprgeterpgn 02 k ‘i%‘?%%‘ﬁtf 182% &%gegﬁlﬁ@ pmwmgmzt 1026n dirthgr processing
MOt qll%@lra?edtlﬁlé QHaé)e s&g e %lg%}i‘a Kof tad'sgéﬂ LmZ@?%é hed may involve

voi ce ta an t he data to
hmﬁ@pnpeﬂdg§&nng1mﬂﬂumlaﬁs Packets are then sent to

BS 10}]‘.& \When (AT . 1030 recei ves data from.BS 1010, .t he

dat a £hlrs e bﬂﬂc LAY AnQLiqny reP%}V%rrmﬁrC&&‘E%‘é‘Pﬁ’dlon system

1#HebipodA8 an ok SR WY G PRAL&HSnAIntEAL @h@bﬁyﬂa@‘l’dy@?ﬂr&&smg unit
an adaptive de-jitter buffer 1006. Silence may

Mbﬂr provisies detd tashd datestaslehi ncEhodatantackddhié emp@ts packets to the

E I:Euép Iacgfs%n 1%11 ?Helltjl :]1@% ﬁlggce{ {?%rgacgeirrllzgﬁlclg%r(fete?rfninaes whether the
&é’[@d‘té’&tsﬂéﬂcéeﬁerfb@@%ccdrnmﬁﬁ-s@%t@ﬁ@ 6 il RAkAce. If the silence occurs
characterizer 1005 determ nes whet her silence periods

Beuenicnes: shesdntiderdafisr mamtains gentilspecess discloyed igjthwergples of
gl)%&g%%nf AL EfonS The GG grc{ o @L&%ﬂ%ﬁuﬁ% g clgﬁt}(olttﬁ/IAC) processing

ed or cofpresse close

it Peol progidep pl haﬁdbffﬁﬂdlceﬁﬁ)h to NETHE@ bARNEr ARPARATIUSNFEQRO0S. The
AN ADAPTI VE DE-JI TTER BUFFER, ' f| | ed August 30, 2005
2T YRRIGMERIStHiogRls @W@@el&mgtaﬁé SpREiEg Agta on'the physical layer,

fj% SGA{II'&?%EA%Y X_tll_@ ll\%ﬁg%@eq) l'rna‘g/f inétlad Qe’-')bgrﬂﬁ eﬁ&%ﬂlﬂf, aﬁﬂ’ieﬁ@@aﬁon, and

connection information. In a system supporting 1S-856, the MAC layer contains rules
governing the Control Channel, the Access Channel, as well as the Forward and
Reverse Traffic Channels.

During silence intervals, packets are sent from adaptive de-jitter buffer and
control unit 1108 to a discontinuous transmission (DTX) unit 1112, wherein DTX unit
1112 provides background noise information to decoder 1114. The packets provided by
the de-jitter buffer and control unit 1108 are ready for decode processing and may be

referred to as vocoder packets. The decoder 1114 decodes the packets. In another



transmts data on a path fromtransmt processing unit
1016 to encoder 1018 to | ower |ayer processing unit

waome/1a43e4 fi nally to BS 1010. AT 1040 recei vesPCHUS20081061348
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a path from|ower |[ayer processing unit 1020 to

adaptive de-jitter buffer 1022 and sil ence

characterizer 1021 to decoder'<1024 to receive

processing unit 1026. Further processing is not

hdplettsdf aieepretunt diRlosafef @ctimt RearpingylaC knafbed éﬂia’bledstdﬁ Hme warp
as voice, and may involve audio processing, scre

#nesph awetSe&S&lsqI@@dsljl applesation 9 METEQD il rfhl%%MEUS FOR
RS %I?A‘Pﬂf\/Ea Ij'Eeﬁ?'T‘Eﬁr B'[JFP‘ETRC’O WA&%}&% 9965 %ﬂ{i a551gned to the
I ncorporating an exanple o di stl'osed 1 nven
ddsenpl v itlcabrdsentedisosnee Failsegeadiai hodull éd QPGM)dgﬁedatmples are
ot a stack 1106. at a st out
_ @é&o b i HEPfe vt Bl 8 asiad o ol i e B gunit 1116
§fa§r OGSV LA ﬁﬁé%%h?g%’hd&%t%@ A8 8L ﬁfﬂttgleﬁuf‘fé}eintdecronﬁbﬁumt 1108. The
detected silence periods occur Ihtra-sentence or
indicator seat imdete dxpandy eomptesmcms noorarpmgi aftspeschenatleats ey disclosed
the de-jitt tains the silence as
i B Sl ons i ra TR ee Bt e pr csent i nventi on.

The f pravands laivhsck(dibgramEdidtintiag a8 26c89 trmdal (M According to one
processing unit 1102 provides a handoff indication to

erargrile. tingluding e pdaigre denttico bufiieri 1204 pod silonge chixertrazasunit 1224,
i )t
H;rgh% %gﬁtﬂ laef3 l?a;’/éé-?ttt& fbgffetr ?nc?ud\é% N8 %ﬁglc%_r%%aw%é%%[ ﬁm? M224 as

he” al
ytrated | iHdBIG e cur irt )anoteheﬁ eypplen thaldeljaiet | i omo4aa@bl silence
connection jnformation. In a systen1su portlnﬁ .S-8
eleaiaeer 3yl 22 Atcatenarafe tleRerfpyieittay bl oA e Warp control

{hiannek 8 reE&@gi_'r%gl‘fEﬁﬁ@ ) @ﬁ}mc‘e fxbag%%nzg uhft€120ar Weiehi processor

and Reverse annel s ring silence
1222 rmaahery P2 etamsartecismuty fI200n detapei V20ded{jARQesontrol 1220,

buf f er d control unit 08 to a di.sc nuo
ERCRAST '8 RECPibPICCtiig ! L STORHAFGHAN A b cpppled together

B ONdwAE$n @?&b&%@diﬂg RONERs| I QddTRSA @yl Bia %O&ﬁﬁ)le%llt%@ether via
The packets provided by the de-jitter buf er and

Gnnmmommmnrmwﬂ2@8ShmEHHEEMylﬂor decode proceSS|ng and

may be, referr a der .packet s

1114 EB ‘f ﬂ%%g%cée e§cn ﬁ a&f?&? H%%Ya%é’@fefo‘&?ef ﬁ% corresponding
Pleesepits %&ﬁb@%&s ilRustiaf®d WATIEI NG, URidthdiByorks 6@k m®d to 980
to tinme maﬁg speech packets as disclosed in

dhyptratedin B Sbeqrre's AND PAepaRaTesbioc R0APAR$) witustrated
EF%Q% T1ER BUFFER " filed August 30, 2005 and assi gned

e assi gnee of the present disclosure. Pul se code
nmodul #ieid thP@Mmﬁ@ﬁeﬁ hlesaitieb @artRukr Rkavpldedf tige pﬂa@ent invention,
time warp unit 1116 fromdecoder 1114. Tine war
thers Oﬁqrﬂenaﬁwkl.ﬂec@@.%wa verigHongof dheprepeiy iingpgen Wﬂf@ﬁw "Geparting

AGinl tht GfFenRYS E@I{ceﬁ{‘ Gof 9}[‘5{1‘1}9’:, tHo 'téacﬂﬂ‘@? herbl}refer to circuit-switched

network elements but are equally applicable to packet-switched domain network
elements. Also, the teachings herein are not limited to authentication triplet pairs but
can also be applied to use of a single triplet including two SRES values (one of the
customary format and one of the newer format disclosed herein).

Those skilled in the art will understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by



i ndi cator may indi cate expand, conpress, or no warping
of speech packets as disclosed in the abovenenti oned

wW@ppBiizasd on for patent. [0045] FIG 12 is a bP@DKS2008/061348

[0049]

[0050]

[0051]

diagramillustrating an access term nal (AT) according

to one exanple, including an ﬁpaptive de-jitter buffer

1204 and silence characterizer’ unit 1224. In one

exanple, the de-jitter buffer includes the silence

ohledgas toafede! clédtidmabadde aavdsl aghdtirt Rddd o frfeles] Qb[ptil:aﬂ fields or
anot her exanpl e, the de-gitter buffer 1204 and silence
PHEElEB108 Ay 6ombinpomthorohr ¢ separate el enents.

De-j i ey . i : :
o e
bd2ks, madhil¢solcirpuios esahsds12rP algomtinisy dds26Bed iir @aoistection with the
circyitr 210, decoder 1206, H ARQ control . 1220,

SHEReY d%ﬁée?do SR At 68 e@galﬁ”@erft%osas %?%mcc PRASEES, ofpmputer
AR 08Y: REMBRMRLAT of 3Q8E her, Qfeaﬁpom'ﬁstkd?e thg iﬂf&&{%ﬁg%ility of
exanples. In addition they nay be” coupl ed together Vvia
bodweri ead isofivbies vbRidAs SHastrative deh@ondis, plOOKEG] mdhdes, circuits,

net hqd of, Fl G..9 described above be perforned b .

EPEE b e ishTn oET Sk Rt Broceebrirt Berh ol of their

fubchibifalityl 3. Whethet Bedh WRicHSnali) 9€ ksipRafinted &B8Rardware or software

illustrated in FIG 9 correspond to neans plus

flensads vprbihedlesticubppbeatpg gind| design regnetepinth ippesed 1w, the overall
] i i £ i ' . ticul ar.

ERRAT] g S RRC LRk AP ASERB RESBRIL] GiBing ways for

sachlparttatr dpyli o, dut 86dhoiRg | @heritittdnpdce Beotk showlénbi Bdinterpreted

wi t hout departing fromthe inventive concept. For

aarping 2 deprtyre 4OR) the scansadithe preseat ingntion.

Ci r cuirt = : WOr e e 3 : :

b © o AbED S YO e RS il Caff 4Bl deseribed in

ddmoctidnheith elecdiangdeshisaosed dceim otay [bienmipéaindgnoed or performed with

aut hentication triplet .pairs but can al e appl.ied )
EGongal bipal gl A PR e nescacsor oS Ra PR Eon specifi
#n@é’é?at@é Eipcealitc YRAKTRY ¥ fﬁ)@fdn%og'}ﬂﬁimﬁﬂfe QYatd I’h@ra‘i}e\ﬁﬁbGtA R other

ormat di sclosed herein). [0048] Those skilléd in
prograpithible nidgres tdanide t [aserdta f gateredri tnansaistdr dpginaldsonety hardware

be represented usjng.any of var i of. di f.f exent .
CaBHBT Sy Peamh b REHAT o YesBref I pPdori S lons described
héisinl UGt dcRBIS]-pGRBYRPRSessbNfral Miatd filerofio8dsdbis bubir the alternative,
synbol s, and chips that may be referenced throughout
thieepragrsyas TH@s BF iapY iCOnVanbPNH PrPeqsss eofttedichypisracagealler, or state

ﬁlldEl{IlSQt SA Stlggn%sltsérg ﬂﬁgnﬁﬁé Goe\/\@fﬁggrgl?l?%g rehgfé gcromgﬁ%/aﬁfin b computing

particl es, i el'ds or
dontsnad.g.om tdvaitgadtion] 0049] DTRoard ski mi@oproteskdre @rplurality of
wi. Il further appreciate that the various illustrative

g PRIQEESSOTS, ONe Or MOre Microprocessors in conjunction with a DSP core, or any
other such configuration.

The methods or algorithms described in connection with the examples 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 RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. A storage medium may be coupled to the processor such that the

processor can read information from, and write information to, the storage medium. In



bl ocks, nodules, circuits, nmethods and al gorithns
described in connection wth the exanpl es di scl osed

wheoositsudshy be i npl enented as el ectroni ¢ har dweeBUS2008/061348

[0052]

[0053]

[0054]

conput er software, or conbinations of both. To clearly
illustrate this inter changeabg ity of hardware and
software, various illustrative conponents, bl ocks,
nodul es, circuits, methods and al gorithnms have been
the sl te, aARoyerage rrdain Mla'[k; e tige gl ©fthé PRIcEssor. The processor and
functionality. Wether such functionality is
thepstaspgsinediuagnyaicsidaiabASKof t war e depends upon t he
parti gul [ opst [
oo ¢ i GHE, B ke I LT A COBR FAIcbR, (PROBER may be
tindecwested i heﬂatfdmc& | pofabdrty firmwaas, yongmyayembiaati@adhercof.  If
E’éﬁ:ltlcm r applica % but su&) npl ement at i on

POPYRE 11y Yorige THIStioRs By s tsé‘lffe%n@éﬁrépﬁﬁmﬁd Over as one or
Hl%P@HsH‘[l@adan PN cbBE of GCORSnAlterl REdBIERR Bun]. r&’cﬁﬂﬁdt&nreadable media

The various illustrative |ogical blocks,

nmtmlle@botha;nmputer storags nafelscan doeanrnnicaiomentdio mCWduItg grtyemedium

BF P SRS u RSP BN, BibtE D oBEBHS Yo Shigpy a1A storaee
ﬁieafaa[hajarb@caa§sa%ﬂz£tﬁ§|ﬁ)edlaaﬂlaa@ﬂ{ béatéRedSBLai donfputer. By way of
| ntegrated circuit (ASIC), a field prograrmabl e gate

c,(qEp@Ay ligrtagehetclp ﬁ@fgpwm@@ﬂ@w oyl aeviogwrisc RAM, ROM,
Etﬁﬁbﬁ‘sﬁ eg%f‘f{%ﬁ’ rorgt SRS n_gﬁt‘ic%! dls?(g' t‘éralg f*n%r Séth H%gd%"@f §c or other

nponen ES gne

ﬁﬁglﬁe@fcn&drhl@ davinet | ingy deRe [’ﬂeﬁﬁﬁh tat einbe Wed to carry or store desired
eneral ur pose processor, be a ﬁleOpfOCGSSOF but
Progte caerian tiraforipef 1@%%?%%%&8“#@%@ it can bé accessed by a

(Qﬁ]glﬁ&t | A1 181’ &%ﬁ Gidhis &gafgf@ lediled %&ﬁﬁ&%%?c%ie%e%mm For

tate mach proc al's npl enent
a;&nqyle;oﬁiﬂnmmﬁme of tram;nrrpued ﬁgndewebel&; ser:vgr,,ora)ther remote source

caonbi nati o f DSP and ni Gropr ocessor [ it

G OB bEALS ST OBRE CeblenBrBoRPa oRgLenBaRie fine BSL, or
GO EchRSlopid Bud ESRGAIE ralh, MY mAHREveS lﬂﬁéﬁ the coaxial cable,
configuration. [0051] The nethods or al gorithns

tiegatibedblertwesethpat, i, \mrmhreﬂdsete@hmtpglessmh% linfsareld, radio, and

her ei n odied ,di har re

B S Eo B BCERE T b GSE o Ao PRI % s used herein,
fenesadr @fsc (OP),1¥er dic Sopfticiiedise, anidl i8s (o™ fl
in Rggl\]/l n%%ﬁ SC?I géh%mrmlwlﬁenm eeéﬁF’mRisCl]e\/l ﬁgr(mYD) oPPY

tisoRoN ey yilsCr wherst Eks, uswallri f@li’@iiuceag%té rreAgastieallyi g\rbﬂe discs
fﬁg%u%t&%@ 19&&% Wi {tﬁ] etfs O&Sﬁl&fn%t?(;nggozglf e%%?c%) lﬂ?&hﬁ&] e be Mncluded

I Um may

Mtﬁﬁﬁﬁsm‘opsmbfhoﬁlbﬁbr-fda&ah% aedmsor can read infor mati on
from_and wite |nformat|t§n to, the storage medju

| nt he TRY Pesviens; drecrintion &t B slixclored Ay 1 @rqvmeégtpaqnable any
fo&s&hﬁﬂﬂ&pﬁlecﬁé 9t to TiiRe BF ASEHS %‘fes@ﬂtdinventlon. Various modifications to

these examples will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other examples without departing from the
spirit or scope of the invention. Thus, the present invention is not intended to be limited
to the examples shown herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



the storage nediummay reside in an ASIC. [0052] In
one or nore exenplary enbodi nents, the functions
waele®sns4sed may be inplenented in hardware, sofPUEDE2008/061348

firmvare, or any conbination thereof. If inplenented
in software, the functions naf be stored on or
transmtted over as one or % instructions or code
on a conputer-readabl e nedi um Conput er-readabl e nedi a
i ncl udes both conputer sto@gemsdi a and comruni cati on
medi a i ncluding any nediumthat facilitates transfer
of a conputer programfromone place to another. A
tora any avail abl e nedia that can be
gccesgggaﬁgdgng@%ﬂﬁfe By way of exanple, and not
||n1tﬁkm&ﬁgzﬂﬂﬂhMQOﬁhmbbﬁsreadable medi a can conprise
RAM ROV or other optical disk

st or afjern ﬁ%‘iqlY?d&aglﬁe%t orage or other magnetic

st or ag&eAEKineake leﬁgthacmét %Wne@ﬁ%&?ehﬁ@%ss%@ﬁte@%lﬁﬁl‘é received
to carry or Store desired programcode In the form of
ipletatityodfipeplsctorandlat a st ructures and that can be

accessed hy. a computer. Al.so, any c ection i

o open ot e Iapit Aondiiin & rBg sl gagkets based on the
edeadimilid lbﬁgtﬁ Beths at taloReisBedce pogsa.t ted from a

website, server, or other renpte source u3|ng a

coaxi al cabl e, fi ber optlc cable tw sted pair,
igit r |ne
? ach noko%ﬁ%gléﬁs & Clﬁg h?lr iy dthe alve& %a&%’? rﬁr% rstored 1n’an adaptive
thdnct hgfeeoaxi al cable, fiber optic cable, tw sted
pair, DSL, or wireless technol ogies such as infrared,
radio, and mcrowave are included in the definition of
gedi u .n, includes
corrpai(j:“r%1 |e%d??:%§ L%fﬁz ﬁﬁ&?{zﬁ’%ﬂgﬁ | caI di sc, digital
ver sati¢tbenidingaf (hDvEdejvell Ipaghpys alicekwithoh ddeuteneg: di sc
wher e di sks usually reproduce data magnetically, while
di scs reproduce data optically with | asers.
Lonbi paL hRMRAAK it A§indBOVEersiaoul d al so be included
within the scope of conputer-readabl e nedia. [0053]
The pthevidetagnidewcii ghé oncafed peckiits gicosre dvithanpl wstense further

o]\érllsgg%ﬁ gn{enﬂ%b Ejfe%iaéé?s[?%h@s%ﬁ?tﬁvgehrlulu%&% urtglc?eelved’ sﬂence packets is
glinbh 6 abitfiRSuin®det hese exanples will be readily
apparent to those skilled in the art, and the generic

princi ples defined herein may be applied to other

;A anlplrﬁé mt‘é’{htoﬁ%k'ﬁlxhﬂﬁﬂx?ﬁ L \!vﬂé}elfnrtﬂ%ﬁrﬂﬁerqﬂe(idai toten > “OP€ of

nven the I nven
intended to be limted to the exanpl es shomn hereln
but is to he accorded the w dest scope consistent with
bhe plhaprcHod$s dhel2impdelheredt ur es di scl osed herein.

the determining if the received packets occur within a sentence further
comprises determining if the longest of the at least one silence period associated with

the received packets is shorter than a certain time frame.

7. The method as in claim 3, further comprising:
if the received packets occur within a sentence, adapting the de-jitter buffer to
maintain a length of originally transmitted silence period; and

transmitting the portion of the stored packets at the maintained length.



[0054] WHAT IS CLAIMED | S: CLAIMS 1. A net hod
conprising: receiving a plurality of packets; storing
W@ b@snased ved packets; determ ning the | ength BET/HS2008/061348
| east one silence period associated with the received
plurality of packets; and detﬁinining atineto
transmt a portion of the st of%d packets based on the
determined I ength of the at | east one silence period.
8. Thehereidiasll asid blagh al, \WWHereiwhBé ehdinthined Negeh wEdilence is [X-a,
%%ckets are stored in an adaptive de-jitter buffer. 3.
Bl.nethod as in claim2, further conpri si ng:
determining if the received packets occur within a
sentence. 4. The nethod as in claim3, wherein: the
fet er Thainrethadf ast ineclaiece| wkaeipacket X+bcsyropertibnal ta the length of
entence further conprises determning if a | argest
ﬁ%@E@ﬁV@@nﬂHﬁ%@§3%ReP@E@?ved sil ence packets is |ess
than a certain nunber. 5. The nethod as in claim4,
wherein the nunber is equal to ten. 6. The nmethod as
L& cl Ehen1Bsthodheaseim: claive &ewkerainnadapting thke de-gtei \baffer further
gggkets‘occur within a sentence further conprises
B ning if the longest of the at |east one silence

peri ogetmﬁﬁl'g@t@qimrughﬁw@ew 2cei ved packets is shorter
than a certain tine franme. 7. The nmethod as in claim

3, fufremanttagripfiiss pagion; f thestorescipdoliely ap adivat squsd ¢the de-jitter
wﬁﬁ@%@kﬁqaﬁrtence, adapting the de-jitter buffer to
mai ntarn’a length of originally transmtted sil ence

per i oftansatidinkraakssid partign bhthepurtd packefs dt heinsd eul@dated based on
ackets_at the maintained | ength.8. The method as in

gﬁé@hﬁiXF%H%ﬂﬂin the maintained | ength of silence is

[X-a, Xtb]. 9. The nmethod as in claim8, wherein [X-a,

X+b] is proportional to the length of the originally

1 r.ansith¢ tnethodiak @ncleinp &0,i fodherkdmpfismgnmet hod as in cl ai m

8, \Nh%r the' dg-?ﬁltgltr Ibqlgfeg h(?ela(ljye i Iltegse [[ha?llﬁaf telrrnef gorrtrgsle)gnding to (X-a),

transmitting the second portion of the stored packets at a time corresponding to (X-a).

12. The method as in claim 10, further comprising:

if the de-jitter buffer delay is greater than or equal to a time corresponding to (X-
a), and the de-jitter buffer delay is less than or equal to a time corresponding to (X+b),
transmitting the second portion of the stored packets at a time corresponding to the de-

jitter buffer delay.

13. The method as in claim 10, further comprising;:
if the de-jitter buffer delay is greater than a time corresponding to (X+b),
transmitting the second portion of the stored packets at a time equal to the greater of a

time corresponding to the arrival time or a time corresponding to (X+b).

14.  An apparatus comprising:
a receiver for receiving a plurality of packets;

a de-jitter buffer for storing the received packets; and



conprises: determining a de-jitter buffer delay;

transmtting a first portion of the stored packets at
wW@2aos/ree3gtual to the de-jitter buffer del ay;, aPdrI/US2008/061348

transmtting a second portion of the stored packets at

a tinme calcul ated based on the value [X-a, Xtb]. 11.

The nmethod as in claiml0, f ubt ner conprising: if the

de-jitter buffer delay is less than a tine

cor r espaeticNehat Rt scBhnit tHaBsEinihnggtht Nen@R @INA least one silence

portion of the stored packets at a tine correspondjng

piqbesgyclatgwitipiiee ﬁ@ﬁeﬁwralstym Pé‘Fl‘@ffSrnali@)a tipngrtp ﬁ@psmlt a’portion of
tﬁﬁ%ré(?b?{&ets 'btd§etdrb% e abtbtrhiGild féﬂ%tfh f tﬁeeétqya(sk(&}eg&f%ﬁ%pe]%egleod.

an or- equa I me correspondi ng t

de-jitter buffer delay is less than or equal to a tine
rresponding to (X+b), transmtting the second

g rti Of 48Pt C8Br¥lcpacket s at a time corresponding

to thecdeifol bREivIMY 4 Qlr-fi6) pacltds; The method as in
claim 10, further conpr|3|ng it the de-jitter buffer

del aymicgnsgfoestbeng tH@anceavetdlmk@t@r respondi ng to (X+h),

transmtti t he secopd f the stored ckets
T B dhfeRmBRRNRC JPEkh of SRy R o R e B Tyged with
tthe tdeeivad piuvalty bf pRekefs; and | Me corresponding to (X+b).
14. An apparatus conprising: a receiver for receiving

a_pl umariipr éﬁe@@@k}étasﬁm%ﬁm@qsm eportig pEihC Storecpskriagased on
tﬂgdég ]n&fgn ?lgﬂgﬁns%kﬁgc(ﬂﬁgaracterlzer uni t

erm ni east one silence
peri od aSSOCIated Mﬁth the stored plurality of
ackets and a tinme to transmt _a portion of th
o r edNpARNAEAYS B Stpimnl 5 Wheed: e masay farstnging tb? recpiged packets

I%%§5n9@a%tl§7bld@n1?t@rmé 0d. 15. An apparatus

rising:. nmeans receiving a plurality of
packets nmeans for storlng the received packets; means

Lg gﬁernln%n t.he Ie El f at | east one silence

ri od"a8¥Btd ?égdn\ﬁ}aﬂli‘f CEREG  B-ural ity of
packehgansX0H dEBAMIAInk Ol (HEesiR IR oEéd'r‘QmePn b @SBt

a portion of the stored packets based

18. The apparatus as in claim 17, wherein the determining means comprises a de-

jitter buffer means.

19. The apparatus as in claim 18, wherein the de-jitter buffer means further

comprises a characterizer means.

20. A computer program product comprising:
computer readable medium comprising:
code for causing a computer to receive a first plurality of packets and a
second plurality of packets;
code for causing the computer to store the received packets;
code for causing the computer to determine the length of at least one silence

period associated with the received plurality of packets; and



the determned length of the at | east one silence

period. 16. The apparatus as in claim15, wherein the
wore@na3f3er storing the recei ved packets conpri BEBUSI008/061348

adaptive de-jitter buffer. 17. The apparatus as in

claim 15, further conprising: neans for determning if

the received packets occur wi thin a sentence. 18. The

apparatus as in claim17, wherein the determ ning

nmeans cogydd e sawikieihictdogipubtiftd @btcFRABS. tirhd to Fh®mit a portion of

apparatus as in claim 18, wherein the de-jitter buffer

nmeanstheusteree rpagksiip Ppsgd soma thendateratieqd agthnefaths atdgast gne silence

conpuf e program product conprising: conputer readable

medi um conpri sing: code for causing a conputer to

receive a first plurality of packets and a second

plurality of packets; code for causing the conputer to

store the received packets; code for causing the

conmputer to determne the length of at |east one

silence period associated with the received plurality

of packets; andcode for causing the conputer to

determine a tine to transnit a portion of the stored

packets based on the determ ned |l ength of the at | east

one sil ence period.



