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Background
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In many services and applications, e.g., voice over IP (VolP), video telephony,
interactive games, messaging, etc., data is formed into packets and routed through a
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transmission in a communication system. FIG. 1 illustrates several packets 102 and
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may or may not coincide with the length of a packet 102, Each packet is sent to a

destination in the network based on an assigned address, typically contained in a header.
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applications that épr ocess speech, the TS may be

i ncr erbhSadobyn R Tdoparkgntcparans by ane for cach transmitted packet and
may be used by a receiver 1o restore packet sequence and to detect packet foss. The TS

may reflect the sampling instant of a first octet in the RTP data packet. The sampling
instant 1s derived from a clock that increments monotonically and linearly in time. In
applications that process speech, the TS may be incremented by a constant delty that
corresponds to the number of samples in each speech packet. For instance, an input

device mayv receive speech packets having 160 sampling pernods, thus TS s



corresponds to the nunber of sanples in each speech
packet, For instance, an input device nay receive

waepeagieipacket s having 160 sanpling periods, tPUEUSSB01/660191
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for each packet FI'G 6 illustrfates a series of packets
in a stream wth consecutive SN and TS in i ncrenents
of 160. The IS increnent is the sane, i.e. 160,

WRELNGTed ﬁel&?ﬁﬁ%acl?%réﬂcgs ?G_Sﬁiiﬂ%'f}ﬁm %fsﬁﬁ&egﬁba&[m in g stream

represents a segnent ence. I's is al

witbtcoesecolivenSN ill Ehoeinsuppnessi B0 i’ hﬁshxmntmds the same, 1.e.

ﬁ@#eqc:ﬁ sggpr SSI on., is di scusfsed n further deg £ cilence
&Y HEY BT RSB %o%?‘é’s@dﬁp‘égﬁ‘%‘%t%%m}“ﬁ8 suenee.

TG EMEAtud %h&w? B @ sheloeagporkon i§ %ﬁ?@&&h%@' Yilence suppression

gener at ed &ac kets. \Were the RTP packets have

vohgesgtivardeydamt berembalosr s, this increnment is

referre a U ngr.al T t

conse cu?{l({}/g p%ﬁ@&p? %I]P Qfﬂ”‘égg 8l fYL:‘(emen‘? R %HE P@ P&E&Ben two

aretvelyFREndraied paciRs. F\Wﬁ.m7ﬁi J RTBS&&E&&GS@M @ﬁonbmunw sequence
appl i cation where SN, represent packets of speech

wavbrﬁg, lé@ﬁg(é‘@t@gﬂt\}étﬁgﬂtgd to as T SARIPE rspgraad S_STRIDE between

Té* ?J;ﬁl\ P?a@&'i V&gﬁk E’ﬂx‘?&\ g@ sd Qiucﬂﬁﬁ 'i SF oh Sk n)%e aFnlg ?ﬁ‘ itustrates

erence I n particu packet
o ewiicusorpabietSNAs. |‘m<u$pn'ea¢r& ghackES: (STSBE&EQE habetoweaecutive SN,

ions ack g;;tr?gnglﬁ\ignﬁ?%p-{ygﬁwen e&r@;Nh g%r:\;%d@c gir'jgh? «rfl%fer nee in TS
treﬁ(ﬂée@ ey }F%n(i(@; ;;E%ifeﬁ)ande‘izpe pmﬂmaeﬁf&%epf& hﬂz&mte@edl\ STRIDE

anount . enabl es the conpressor to scale the
béthSebbfopakennpgiess iohS;- Thusherac cud az&re wnkeet:etvm ‘n“ai o hiG. 7A,

Z%f %’ﬁ{%%b(s-rﬁ QET gg J&a)c - Etgﬂ; %) ‘é\ﬂﬁ,{g‘s iof ths fixed amount

é%?&(tii@s&xﬂﬁle@oﬁ qal @Q RiR RSpred us&a[eh&ad@req@&er ead accurate
since scaling results in the conpression of a smaller

detpurenai Soht SqIRIRE Jerveremsketsiit sxued fomytisneesompression of

<l arried over RTRPiUDP/I:P, In a voice
ﬁ}%gﬁi ﬁﬁqe\é){&})?%kgo n sec packets sanpled at 8 kHz,

t he RTE’C Eﬁal fRelceasEs ibWr&ibﬁsﬁtﬁﬁb@rox&iht&amﬁ}lcﬁ%uahm. results in the
contained in 20 cosec, 8000"' 0. 02? = 160_sanp )| es.
posRisEEh o gfsnaghlse vl ‘%eﬁ‘r‘*e‘é@h‘ﬁ‘b@“%& lgpapr éJShsféta“u@W@w consider

PREKElfied b&b'ﬂl@”%‘{ﬁﬁﬂﬁ ¢h 4 Doilzk&ec 1p¥:1<+°emﬂ§ *(ﬂnR—E pachéls sampled at

I ncrement s t ween consecutive packets
Shéi,eﬂbe é{TlP"ﬂ‘s‘ RcldayS of ticheuhbersof pandadet mmdﬂl@@ m 20 msec, or

ﬁﬂé « SE the]secxond acket is 320, ‘% P.TS of th i«
G- O5at K& Saneplgg et Sqepient ok §iEch RPESHEPL R 5i Wcﬁg}ge packets
ﬁqghﬁ%ltﬁﬁ & val ygs RQfP T inofemeht €€ 1608EQAMN QbnRbiRive packets,
'I'Svalueso .160, 320: 480 etc. 1n the latter case,

theradompReEB sy olubalt dqtn@ekfettm lehdbie T of dhasmgend packe0is 320, RTP

r.case it would need to.e Clg a e
ENGR TR pb? O e oGP G o BB o S s SERUETRIE T S vatues o
the, RoHE inaéd GO ;tPhl]ls (BYescOME@SS20, NORIE. SN fiieelafter case, a
and then use linear relations fromRTP SN to
compressor wonld need to encode a change of 160, whereas in the former case 1t would
need to encode a change of 1, thos using fewer bits. In one example, the RoHC
algorithm may compress the RTP SN field and then use linear relations from RTP SN to
other changing fields such as the RTP TS,
In another aspect of the disclosed invention, Least Significant Bis (LSBg)
encoding may be used to compress the header fields. Using LSBs encoding, the k least

stgrtificant bats of a field value are transmitted in place of an entire field value, where k



ot her changing fields such as the RTP '"I:'S, 100411 In
anot her aspect of the disclosed invention, Least

w@e@nifalgant Bits (LSBs) encodi ng may be usedP@DUS2007/060191
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conpress the header fields. Using LSI3s encoding, the
k least significant bits of & field value are
transmtted in place of an entire field value, where k
W) 2007/ 112140 PCT/US2007/060191 8 is a positive
st gﬁf\fﬂ ifrecBECRINPLESINor FERERIY BR: It BB KndPldiRe@N% original value
Jer ves the~origina aT ue using a previously
uememv;etd\makiueeamﬂl rafierss e exferfhiées Mad we uﬂayaxbee referred to as
referred to as . tate, §
bt 16, 10sBR; v 1 S8oeit it (hSrhBs 9P GoResponding 1o
A ARl 0) 1en spri%‘éﬂ'&fdsﬁ@ﬁml\m:%ht BitgMRBepmiooBhiE L SNBBSI0. Instead of
0000, and L 1010. I'nstead of transmtting all
shightittoitadl Gghithe o teg eriginal wile ghe e LBBar 0LEREY 16 temsmitted
an t Ce] Vi, )
{m%:{ctjécgeé*:pf Iq%nk%r zfgéz t%gs%mg Cgl n‘% g?s‘b n“?}qrgéso\r/ éjem%s the original
Exdz\ea nabe uplagketetyal URs usdynige Mordd i@ & contextY-hr 68f eil@ple, v_ref
e stored in a’context. In one exarrple v ref
feepregenthy i resectly o dpepiyssed c Bifirb swier. pAskeping  successful
J , e I on..
o e AT R0 SRR Il PR M elimirtBor fs updated to
Opdateal aj}d)theQﬁ)@ﬂuhﬂ)b&kaﬂdwtﬂhmated I'{'g;i:(flﬁﬂluummkzéteﬂene; ation, v_ref may

edgenera.ted. Upon successf ul eration, ma. ,
LETHTHe B e apreily Geprersy ke At cbiel Vpdging o nex
aﬂge S(IC@@?F'H €A§§|¥H§§ R REXE (o ‘t‘@h;‘éﬁ%m%@oélyi%m( ﬂ@ﬁ& Wi may be

val ue 15), is to be transa fitted, the four LSBs
armytttre and riansiassial y aredetivtd, Sﬂlkccda@fsﬁmkdsynr ewtemeds, conte\t by

pr essor dat its,,C appendi ng_ h,e ,

PR GGATE drt e YRRe 1100 PrienmsEecr T SRR apesd Ve and
sienRkRxtf MRl deeaRd vathaskiingn b idberaansriaiedi vial iHe el\emp e, the
o\lithin an interpretation interval. In this exanpl e,
giveent gopieantaheoit 001G H). wadjtee HETRFLOTP00ANEL HecorppraBer wold

Q r te bt 0 .
B ORD QoA RIS U PR il ey GO Rled packer
t4lapsm tted packet value, 100421 In speech codi ng,
background noi se is generally transmtted in
conj UREEneEH? S gﬂéﬁ@ﬁ}d DRSS IR SCPSTARS Avssile Bf conjunction with
aﬁﬁg? helife EisnBidon b B@Sﬂt@ci‘: Sy AliS@r an&utic Qfdy OLus off of backu ound

ground noi se. continuitiés In the transm ssion

ofisd allsgroumdiason sle: maa;msbenm{emok:memtd ngsd may de disconcerting to

& HELEB it Ebscn TR OB ehel RGP i gF JdA B Lation link

ERAMBP ARck B8HRAGKIsc DI R feeBbA@NC Eurd U 87 ¥bnde@Ninterval (an
instarice in a full duplex conversation where at | east

oenof it heu@adup su‘msezgmkmmtv}\erterm lechapnall th@yoames ig silent) the
noi se . 1:\}f ormat |

glﬁiél {Hr SPaY, |L%!élaw8§@}é‘e€§gm 0#851 noﬁgtu& &;gah%%vnwiljj\q sized packets.

EMSIneEBceS QNGhy CIDRM EYHUauS sdutial Cordhu@Rerfh Ptohe kRheh rate packets
packet s every 20 cosec during a. silence period to

pomIRi re g elupiie kP Buad PAPG & Commppgale hagkground noise. In order to
conserve bandwidth in a packet-switched system, most packets representing sitfence may

be dropped. This 1s done without compromising the quality of the communication
channel and may be referred to as silence suppression,

In vocoders such as Advanced Multi-Rate (AMR) Codec and Enhanced Variable
Rate Codec (EVRU), a data compression scheme is incorporated for coding speech. In

such applications, svathetic nowse similar to background noise on the transmit side 18



conserve bandwi dth in a packet-switched systex , nost
packets representing silence may be dropped. This is

wa@lorve/1vatgthout coi n conprom sing the quality of P€TES2007/060191
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comuni cati on channel and na¥ be referred to as

silence supl cession. 100431 Pn vocoders such as

Advanced | fulti-Rate (: AMR) Codec and Enhanced

Variable Rate Codec (I VRC), a data conpression

SEREME bR hDGRIRY fﬁ?g s1dQr \\?}R‘R' f%eﬁ& defent SUGhetic noise is

app |cat|c ns; syn i C noise bac groun

extinsecbon tieetransmsyidd asd den %msttmfﬂm@ FE&IX140e at ‘frequem intervals.

ECT/ 20 7/060% 9 gengrated on the reéﬁi vgﬁR@ st side
Pigelovndle SpRRL nae e FrRESEREC 2PhihEangss Tolhg @anynit side

gskd. 'Tﬂ{ Q@LER! %Hihge hF BREMLS, tﬁz'ﬁ@le s@Bfhet ﬁeammzh& Qthitifed B@charound
recei ve side at “frequent intervals. This allows the

syt Fregtivedetholtga mak@th@tﬁrré@ieﬁw«'e»ra t%%@a@?“@‘@f%ﬁ§ﬁé)egddﬂ The

E%cképoﬁlgé nggg :p\r%m 'geqi? e K ngzgirieledo gg%ﬁ? %c‘ﬂ ar? 83 culated over eight

baskgniey nﬁckt@hﬁﬁthb%l@%@ﬁ&ds kmmm@&cKﬁtm&m@m@%\m eighth
as a.Silen.ce Descriptor. (SID [packet
BRkRU Effes vy nish b Owaﬁ?faﬁet%e@gh*t > fbédtéﬁbd&é@&rth%c drppped at the

a%up PAEKRL ¢ Qﬁ& %g%@él %&ﬁx‘a& O¥¢ frxxﬁkgbhd% gﬁ%ﬁ% LY& transmits SID

pac ets ah I's transm
pamkeu«.varexysm@o evébgrmeigght{“ his pagsietsteEid eestuimekgﬂedsgmeimx ina

oyt of SI D ckets nerated are_ dropp
Gilspis W e a5 Fried vy B Hoee, TR EbT e thg helground noise
@Q@ﬁuﬁ%ﬁﬁﬁécﬁ& \f})agﬁeﬁi LARAM 8 vREPs1P ?&J‘i«%i & 1BV, 8% 20

160 arasecs. This is contrasted to regul ar speech
packetxs al m%mtsai;ﬁ@p@nmvmmnch wpmesfg@nemat}éﬂ’ eMenya\,Z@ump in
co i de,
GeRGion o bR eATE O RR M ar%, il SR SRR B Gsiog. althougd

§lnl§2: PAGKE! arb bRl md* T4 Q0AARuck No AnS¥HERMVI me RTP SN does not.
I mpl earaenting silence suppression, an R I’ 'S ma

JFowps iThstrped pof K chvboenhacka nyednested el &s»p!l-ém:é SN Of 1 and has
Eeﬂ( %?' 1684 A 8%%\'@3 ,ﬂ‘%gzl %8%% e r%rhs‘i ugh, S‘i%ﬂ?quenﬁ», three

s "are dr cont'i "hues I NCrenen

Mkb@ T Bropbel! ghats saer. Thbhirepped pabkats hiagtb@bnke i dhtiGrat8 packets
where a packet is generated and assigned a SN of | and
Fepgeseging hg_l«@f(m]}gonmtﬁz“ In é‘ﬁé k‘gtJSYF’r‘é‘)‘i"lr élﬁfr dlygprdrgpped packets are

%%Q%Pgﬁgf%?épﬁﬁﬁﬂxd tﬁ'éb?ne %ﬂtﬁh}{v m&h&ﬁ‘%wuﬂﬂ%@x% RMAG. 8, a fifth

dropped "af the sender: dropped packets may be oné
picdrht, hepradeatipacleegisent mé pr mﬁepmnt m@kb‘aﬂk gircosiiealen pet‘&&i islgenerated

sl gt 8287 2b6 Tulicpeehy  PRTGEdG TS Thiy S fisirereman

ASBS gned BNuS: #ilsliGn, 85 @ Eil‘[f!tEbt»s@é?&%tmxtﬁ@ﬁ&%ﬁﬁlké’igx\
a segnent of a. tal kspurT follow ng the silence

pet e thst scgenepatied Shand i salaé@ﬁ@me%ﬁﬁal@}ﬁbéf} 2. The

 ncr erBReen 4 Rp 6 SRR R G RSP Grpusiyg papkers, e
edkplosneind be af idakll RepeTyad cpaekficaddNby -thd codeessor to the
the | ast received packet,. SN 2 is calcul ated as

goompeosor ghee i godepugesrsedl With afised T8 STREYRVBlES] ¥ requires
?ev»f @Q&%Q %Yx@ljx H?@SR\@% &%@ﬁcy{jg&%t R@ﬁ&%ﬁlﬁt c&@;ﬁeseed values to the

decompressor. A detailed description of these packet formats is found in RFC 3095,
These packeis are generally one to three bytes in length {plus two bytes of UDP
checksumy, if applicable) and contain SN, TS and CRC information, which is used to
update the context of a header compression scheme. For instance, o FHG 9, 1t 15

assumed the source wnplements silence suppression. Packets, SNy, SNz, SNz and SNy



conpressed value of a scaled RIP '"I'S is communi cat ed
by the conpressor to the decorpressor- where it is

waelewohpriessed. Wth, a fixed TS STRIDE val ue, PECT/US2007/060191
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requires few bytes, such as in a UORO or UOR |
packet to transnit con‘pressed“\/al ues to the
deconpressor. A detailed description of these packet
formats is found in RFC 3095. These packets are

nﬁﬁx@ f!@(f.(p'{k@iht psthrige Byhesgd 1 nm{l 3@t Rey Q&ﬂnﬁ tmuxm 2 silence
ytes o ? checksar, if applicable “‘contain
BitkelFSvan dsié}R@ qupfn@ﬁm-:ltheomenvwmktt $6s au;bbl\ﬁ o\qsupx&auahe; that at

e cont ext yola healer ,COTPL esslon; SCHRMEr oL - 160 Thercfore,
th@pﬂi@ﬂﬁﬁﬂh@t $hd 8NEMeS Wbﬁsst&nqecﬁﬁp 8@t aSMhled Y of 2, the third
5.:N3 and SN4 WO 2007/ 112140 PCT/ US2007/ 060191 10 are

p.fcéﬁ*sm soabed Wb tod 3TSndabe ‘rg@@} paget angalgdois of 6. Here, using LSB
cs’)ﬁ%%t 'u\étgtll %éec[eﬁ ol‘ibwggzaﬁcc‘ nd gﬁet %Ck e RABEE %m];;t%ql Elgriateﬂ the

up res en and-~s Sune

EdAdxt @ thel e pRQRPT 0SEREsent IR s IBcolagach packEt Upsn receipt of the
corrpr essed by TS...STRIDE = 160Q. Therefore, the fjirst

paskeackaa SN Sal@ierT s gpdaged PRl Eadpiemnpakand ghe bits 0010 are
ﬁﬁaﬁlttt%ﬁu ‘%%iq’f 1ﬁvh Q%n%rn (iq ﬁl@g!&?%e i3 %@&c?sc&(x-lf}% g@l@l\l&é{BThus the

our packet $ca Here,” usin
ecnﬂ:ﬁdlaag beupgeinterti dgenpity afsntabepazkeaipre:bpack ei()RSNﬂ UORel packet

TR Vel 2261 DB IR RU) BB o5t b oo BT rcient use
&ﬂC&@mdtgf the third packet, SN3, the context is

updated with TS informati on and the bits 0010 are
updat bda tseer@0 @ Ivhdra thehirgdus o€ ddr FOR1DAIchatdvs, & @stket larger than a

IS ne t.o_be changed. Thus the . context an N
FloiGo 86 Tt TR ar FopmeRe S RE S TS T popjnstance
b VR exiPRGREDYN R gz{&led m8l 28 Rbd I THBRpEcIeR0a bR chst 7 or 8

&?ckets makes it possible to maintain eff| ci ent use
teplmgwind bandwidtulromgs 4 copenmraspeavibrshermis tssghueedoto transmit

g}rgsv%m}t nﬁdﬁﬁ]@?gnee éxé ?1%@ 7§ kSeltRlLﬁ;r & rwé Fqg b ca&m unM%teQ refiably,

qurr conmur unt Ca

hese pdfekRls Dy ﬁo.rc tonetrafpeted a &iR?). eXﬁuﬁLl}LTﬂiW{Nr@J unpim ing
I R packet may be used, These packets are at |eas
enby{,tg:gpmselﬁg Rt B‘WW‘&I ﬁt’lLLB@e%g (Hdopredria,; sllcm,g) t}m RoHC

pac@ag@k Hé\ e F thefe (heSTS Wi’tﬁdhﬁ( %h% rt]is Félfb “m LhES&nd the updated

s muftiple tinmes (if ange 1's
b8 _sohRiidinhi dat mdur ebi asb)klyi,umchhesiﬁs pﬁﬁk‘e’f%l[}f"aymhah&e, tibﬁ, updated

B8 oF BRI R et s BB bt TR 1o 16 s TRIDE is  firs

$hl.enee JIRIPReACHNE ANGHsB RESGN: (9 \geécﬁng%_mh\e‘m RORKCSTRIDE,
conpressor may think that the TS STRIDE has ¢ hanged,”

dausd ageribd td slenek vk thepliet edlue TSS STRRDE: atrthmﬂdmndtmmd of

SR DRORAE dh ptBat iR Yo LSIRARLY rort fRtalPIH & rIXRIDE; 10
FRGTRAL,, T2 RAR EdmhiSssar hiakStpdadalidieantesd’ &Sﬁﬂu@ﬁmxe% use of

during a first segnent of speech, a second val ue,
e8! biRy, ppresenting the updated value of TS_STRIDE. In turn, larger UOR-2 ext 3

packets, which may be transmitted multiple times, are nsed to communicate the changed
TS STRIDE. Referring back to FIG. 9, thereis a jump in TS _STRIDE between packets
SNz and SN, due to sitence suppression. Upon receiving packet SNi, the compressor
may estintate TS _STRIDE as 160, whereas upon recerving SN, the compressor
estimate TS _STRIDE as 480, When the RTP source goes back to speech, the
COMPIessOr may again estimate the TS _STRIDE as 160, Each time the TS STRIDE



during a period of silence and the first val ue,
"I'S-STRIDE, at the second period of speech. During

we@aoh/ichange in TS.... STRIDE, for instance frpea/UR007/060191
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STRIDEi to TS-S 1'R |:DEc, the Ro: HC conpressor nay
update its context and thls rEquires use of nore
bits, representing the updated value of TS...STRI DE-
In turn, larger 1.. OR - 2 ext. 3 packets, which nay
Lia L ‘ 32 3
DEnkE AR FRTLY AL 535 1082 U800} or JR DY) prcke o
Eh@nusicatehies ehinge fatheulspohpref®r. STRI DE bet ween packet S
SN: 3 and SN4 due to sk | ence suppr Lon. . Upon . ‘ .
recei VI HG° FARREE: §?\|:§““€h‘8 %"dﬁ;&?‘g‘s% OIS ROy @ change in
T§ STROIRRcaBetheh pobiest€adme URRRHrEQBL VAN ForSManck & value of
ressor estimate TS STRIDE as 480. Wen the R
ERlIYoentiphedes atn@»\g{}% eS:TrRH)ﬂ]@cm@z@gpm EXE gpnypaytive occurrences,

B0 A A B BER TR e

EB&‘BTQE’E)E el @q,ﬁf@(ﬂteﬁﬁﬁﬁi dT&NmBsﬁedi thsS@MEe &R of ZneX kealeulated
3 (or IR or 1RY packet to communi cate_ this change

18 Y hal W@c‘dﬁ‘ﬂﬁ‘@%s‘ﬁrﬁ \ailoxﬁfm» erpmpleds dlgtipied io Fit dider

t h .
2 Q1 ERTR BB REDTT S AV BB ELRIRA by o puckes

notchchangsegbahily alvogedfat (TSs&IR B undilehee ELl[ﬁE@S\oa meivhen by

S STRI DE recu in, "N nsec ccurr S. .
T8 CPRBPOET AT PAOGST ety Ky b T TGSt BAe Thivg TS values

&Y |‘%b3r96@ahﬁ& ﬁt()e%sﬁéﬂuk}@l\ Ofys siT§ira‘red 84 RlsPRrdtiddnbec@tive values of
pr édet'erm ned nunber | N €consecutive val ues of new

¢al i@LKR&lIedsmvTSmSTeﬁek BE@ yhel bRIII}Le isvanéhvattumaneﬁﬁm sna\ thus use
i.llustrated 100481 JFIG 1.

FSTPR D b foH Bbh B SRad Juheabdl IR N g VBt phowever

tHaov D@E kets md«&\fhb& RpRiRisk RepaieRt INodboppetethdiliR the RTP TS
sender due to silence sug ression, and then by t he

wemstlaby 980 dfetwewr pprkekebss SN, SN BeNmpERIOSHid not tmdatc its

Hif5g BRI le tﬁélﬁﬁfjétsfég*egq%gfﬂt 99 0ol gply once.

|veI ast

@mrsecautﬁ %ﬂh&&idﬂ@ﬁe*@ﬁr mhpust bihR Fillds Bt ay(eqo) nS}txanctcmn ning the
with TS STRIDE - 160. The conpressor may thus use TS

Srrechelysiorfioy. EWFes& on. In the above illustration,
N=3 was U366n zﬁﬂ%"ﬁr sTRIDE YalHeON NofRYude ﬁmch_lplg)cw not be

appl i catl on deperndent. Moreover, &ven thoug

E‘F}Slmgl unlped soyerd §Gobethae e ‘{ZPkaeif 5} WHLQUYQBCEISN# 1/ ﬂﬁeyc packets
onpressor did n% updﬁéelts estlga g) TS STRI DE

§“‘-‘r¥8‘é‘ W RGeS I PRERSAEAE N3N PESHRGE AR &Y rfyalgpRnt of time

tnthrsokﬂﬁf‘te ec?f@nmue%avéhﬁe CQRRI &AL HTBYTRISES Offehstance, suppose

val ues for i n deternini ng the correct

V8| SIERHYr WS%GSEW@E» 400491 cAcurgiognay i qsmﬁafq:gtﬁrﬁt‘:ucunences of
curri \ ecuti v 9t .08 2
TS SRS M0 BRGS0 Tt 295y 20 mocs ke
ZON sRC s MRl &l 4 é@ﬁﬁbn’[ @f SpdaB ket snd TS _STRIDE is calculated as
{BOOOKHz * 0.020sec) = 160. During silence, one SID packet 708 1s transmitted for
(soommzm mn«m = 1280. In FIG. 12. packet SNy has a TS of (160)%(9) = 1440,
packet SNy, has a TS of (160Y*(10) = 1600, SID packet SNy has a TS of (160)*(18) =
2880, SID packet SNz has a TS of {160)%(26) = 4160, etc. As illustrated, during the
first pertod of speech, the compressor sees a value of TS_STRIDE = 160, and during

stience, TS _STRIDE is updated to 160*8 = {280, Therefore, tn a scenario where N =2



are sent during silence. These packets may be spaced
apart by an equal anobunt of tinme at the source, and

W bueg/1keave t he same change in RIP TS For inst aPCEPS2007/060191

[0030]

{0051}

{0052}

suppose 1'S-STRIDI? is selected as a value occurring
in N consecutive occurrences bf TS.... STRIDE in an
AMR application As illustrated in FIG. 1.2, eight 20
nsec packets 706 are transmitted during a segnent of

alyeul S o
@Rﬁe@lg i&rgguﬁﬁ ds lé%ﬁﬁjﬁraﬁh%d ‘?% ﬁ»c eh% Y gﬁ% %‘#IT% ng&gtﬁ Q)?Hﬁn ng in N
PEUMRBTES mﬂt TESTRIDE ewéi’%ﬂ iehugh thepBoke€l sorfpresrex attad estimate an

w%%t_gig Sll | %&C&)SC%%%gg d{fI‘Hl nga:J ragc qltBI%‘({: E\g leg}\«@ ‘h‘a%"“éi a larger
dief (160) (9) = 1440, packet SN-j () has a TS of

160)*(10) - 1600, SID packet SNI | has a IS of

(160) hﬂi 12, TS S"ng isSuhmpled ket 6GNuring Hedirat spgechf segment and
§h% %@?édoh aé[%ﬁnQ%\ &‘é Om@ﬁmmteﬁ%o g:ggc%?ﬁzmgeémggx gxPe%ns 81%3 LIOR-

dor Sfﬂ Dipacker. H&Qsv c@ﬂﬂn dynilage, $hteNSSTRIDE §Tx~pfﬁkt@i k81280, the

updated to 160*8 = 1280. Therefore, ih a scenario

awrare Ny o 60 PExeagTecty us2oy aso 199R-2 oxtahdR-DYN or
! B -1 I Lo xal ue. of, .

PSS il il PO S pleted U leion

280usThusse theaddRo Huieosipleas SO r rfayytes tahdeh@eline, take up extra

dat. al ue of . TS STRIDE during silence, an
w@}dmfﬁtg i’nf:% R RAP SorgegEsiings ueg%k 1) ppasal, fgdﬁtﬁﬁﬁpwn to

JiRned Bhdtbo 168> Sticiahg Qhea&cgv@@mqkﬁ; B B eiptSed SPRRAHain, the
segitent and the conpressed header nmay be conmuni cated

tlnmt,hes dexmwprcegdom thy deomaprsssof \aa, the: l@det LOR-2oext 3, IR or IR~

SR ‘gﬂdfsﬁ B& 1§ lat &{Ebgg}ﬁ\ébmf% niﬂégb}sb ﬁB‘ mglélé)gh‘{élﬂfb Legas HBHHHI({HL the

u{mﬁ&mnaﬁTRh@Eutﬁ@qm E@%pti el u%eo@fmﬁh\h@&]gﬁmeretdpb GRhd RoHC is

ext 3, IR'DAN or IR packet to communicate the

@mrs@@%@maﬂ& genareied he AddBowiipg esgioe of AS_NERIDIHARgmined over

R OUALY paci bG8, BAPARLS RPN sTRIDEAR denSfelly and silence

Ed&ﬁmﬂtsﬁn sogikegurt. riansiebbions pbaﬂﬁkiait Va2 8P eLEMIwWIHh STRIDE discussed

appears .to change back to 160* 1 160 and the

BEeEnisy diudrtivedd e BelvupGarads deEBehgiynIPAhdo other speech
08 nmuni cat ed to the decoa7rparessor via the

i&gl?&éfr%({ﬁt i ext 3.:1:R or IRw DYN header. This

| ar gel*n qn&so%ampi"mymnﬂédlf tpdhmgSEhtSTRIDE ipthe shivrdSIR §S increment

comuni cate the chang | i ahly, resubting in ol ot
SU B0 ve ST Eanda e St o SLRIGRS R ke uged. where
SONDITESSTRIIPAGKELS | GRREr @l @fhily AVRTRIBI: NGa@e VAt Qhe flow.
TS STRIDE determ ned over N consecutive packets may

SN _FSsEERWDE uﬁm6$aﬁt~T$\S‘3‘ RDE petovednd sperdhe andce is not doing
nce

BB o SRAET € ord BB bRt R Kiam e LA B Row emploving
femed Bufpddssich] MERT K1 VER M POSES0RR| 1% thLaNGEPHBR TP TS when the
described nay apply to other speech

source 18 not performing silence suppression. This also corresponds to the actual
TS _STRIDE to use for compresston.

FIG. 13 is a flowchart of an example of a process configured to improve
performance of RoHC. As diustrated, in step 802, it is determined whether RoHC is
berng implemented i a system. It not, the process ends, I RoHC is being implemented,
a packet is received in step 804, In step 806, the increment in RTP TS between the

received packet and a previously received packet 1s determined. This value is referred to



codi ng algorithnms. 1005.1.] In one exanple, instead of

updating TS STRIT)E if the sanme RTP TS increnment 1is
wee®n/1taeér N occurrences, a value "M N TS- STRI BE/USHY7/060191

be used, where MN TS STRIDE is the | owest cal cul at ed

TS STRIDE val ue during the flbw. M NTS STRIDE

represents TS STRID. cal cul ated when the source is not

doing silence suppression, i.e. , during talksptarts.

Fofrg F@@l@ﬁ@&:\"f Of i mJ Eﬁ zL&@W&%Wﬂ!ﬂO)& B gingl l\g%[lg%f TS STRIDE has

suppressi on. TR DE correspoids to the change

beenRTRedl S:-rawstmér tdqres,mspmmem $n ngtp pEIN oﬁmﬂng% saiétem}eed that

FRORKEEHENT {idohe GroloiphoCaREnT S 0SB i fhe img. o ghat this

{di0e aiehabi @ caRe®XBBHRIDE @IR! 8REHScGORFdBrIad thOnext step
i nprove perfonaaance of RoHC, As illustrated, in step

BUR It nat, the presees grick dac W{Wf‘R&WﬁLQ RE%&“%@TRIDF is updated from
t H not, the process ends. If
Egﬁ& ik gge y ;@ ¥IS\)£§r{é@Ie¥ a packet is received in
{0053} step 8&31 14 Hhﬁtf; &Ps §0Byw dhlaﬁ OB Ricadi PleRIP: Tlachet vReRured to
the received picket and a preV|oust recei ved packet
inprgee Bremerdegnaneriod Rpdlly el dluptasied. i giep §UROL s determined whether
/ A1 40; POl 10 > 3
ROGC R ETISEOSTLCODARL 1 9,06 TRt s b
haﬁembmem flU}Sﬁkleth eacends by stbp PO omms@(ﬁmm is datesb@pd whether the
det er m ne ENMENT, f the
B‘F@“‘\V ﬁ‘é?u&'} WR\I1 Eonsiadeititias § g%SR%‘B@‘m ? St é*‘ “ee@ﬁaﬁw%wm packet

kfadh, 1Y abuenddpbb 8k SediFA Jﬂﬁ] SO oB-wikS: @E%r &Feﬂé/ @Jdé@eda to step
the process proceeds to the next step

Pk ProgedB. goeSTBHAK it op@{t@bw&b@nuﬁmn@ttep RQIJOJ ST@h_lu was less
TRIDE is U he, original value to
ﬁéﬂ Iﬂi\‘léﬁm}{ﬁdlaﬁ%é{fb%n&)ém%‘ I lustrates a flowchart

{0054} Of anghbaheR¥ANRl 10k & RHACESSIGAMIIHFRES hRy bdYeB¥Aned by
the performance of Rol-IC As illustrated, in ste

g@g:sp@rgdm%:m@tsgﬂm frq]@gn%@pﬂ@rd uESEEdan iFIGR o g 16, Pf‘l other words,
MR TR AR ReSYS RN 14 Lo Wond BEBERCRSS S bldeks 1502-
o 'S in

efrent ed 'S r'ecei ve

$$ ﬂpllia&ﬁm,d m HS{} am BQﬁ:ks @024@93 daisenrtinediGhet befedhb@d to means
rement in | ess than the m nimum | S- STRI DE

Eleléﬁumsfanbh@k‘cb‘i‘%h‘%ﬂi"%ﬁb\w@itd wgthigaky If not. the
{0055] PrOCEeRsS Ah&hHY inlto glﬁt%pﬂ%pﬁwp%h é’kéq% S#%T@I?)‘Eeﬁémeen speech

proceeds to st At ste

spdabed ahd Blh:ﬁl{.e nehee rmbatgd mkRI Fﬁo’ﬂ'S}:{ vml)mi\mslitmsswtcd to the
han. the mi.ni mum TS STRI DE f e flow 00541 The

OB o EOREH] g £80ds SR Be BBV by Bempresior is not

B&Hsfs@IBGhANe c&AELRFRAN: efBARAd Rb&sn énH&%ﬂ' ANs A RekSuce the
illustrated in FIGS 14 and ' 16, |In other words,

biigokish@der. 810isi dituaton atagdodent Fihen }maktmhﬁ%b@mdi%bm damaged
RN palum?njsbm am.? n!cmmp:‘ésm% 80037 when the value of TS STRIDE at the
compressor fails to reach a decompressor. Packets that cannot be decompressed due to
meonsistent cotexts are “lost” due to coutext damage. Packets that are decompressed
but contain errors due to inconsistent contexts are “damaged” due o context damage.
ROHC may use a Cyclic Redundancy Check (CRC) over an original header to detect
incorrect decompression. In a scenario where the compressor sees a first TS _STRIDE
value while the decompressor sees a ditforent value, there may occur g failure of such a

CRC code.



1810 illustrated in FIG 14. Bl ocks 902-908
illustrated in FIG 1-5 correspond to neans plus

wo eovettiamo bl ocks 1902-1908 illustrated i n Fl G PABUS2007/060191

{0056}

[0057]

[0058]

0059

100551 In another aspect, when. there is a change in

TS-- STRI DE between speech s’ebrrents and silence,, the
change nmay not be properly communicate) to the
deconpressor. "Context danmage" occurs when the context

of the,d 1S £ GRS WHER 4.R80 the firet eneee
Cont o PR BTG, 12 SbooxtIRGIERADE LEHD e e fipt speech
segprent wed 1€K@ dumng @nersdlendu&ezadment dfhprsvigisiw éilsthaedra‘gssume further,

BB b B 6 G aonapes a0 OB GRich HERER, e %ta Sopbrom the

PR cato EMRmusiont REESRALe ol $ S TRDERER ®opped. As a result, even
deconpressor. Packets that cannot be deconpressed due

though Heorieseioht CoHDEhas chreced foem 1 68ue 1280 ot exmpressor, the

SRR ARISE S L0 B Bl BRI RERY oMl lnegs a nest

bakeQ nt @t ad,amg :epmm"nmsms“{esaz GyelseaRed uﬁdafm@m value of
over an origin:-al header to_detect

ﬂ%’%fbr?éét fails c borsrs dheoAenenprateds pskar iio differat dipe the originally
LRI REPHLBO RS d%i‘u‘i{g dfghuﬁ}]émlr iy dY(?\LHE r%ﬂﬁ‘éuk;%nh facket

econnpr SSOr sees t val ue ere
a fai huskeofadsaundueaot GRGritlode . deWDiL2Q 0/ ﬂiﬂQlMimum is ﬁlal Sinee

P 2007/ 060191 4) 561 For_jinstance,

%&@%@ ”O‘WF‘@ S Ch%é’ﬁ Jehariy Y Rees B8gs Q%‘@ EF\E“?}‘ t silence
SROMBRL 5B 1 28Qcd Uty n}%i&hﬁl StlRRSAi 1S §HIENe®Blue to updating of
previously discussed. "Assune further.” that due to

pooF TRHANwEEN dertil R smnss; tralslticpORet@eex bilendy aihréa@et sis eliminated.

t hat
the chSriRSs e eer B it S rpaimioact yFPETiY o hcfmance of

RYAC mme@ UgBoddi@incabiug cofsud@eSIER. BRhas &E@%S%xﬁ%ﬁ@!@% may be
160 to 12811 at the conpr essor, the deconpressor does

impemesied in wis RoHAnganpeygs ¢ &héﬁﬁfﬂﬁéd d*etiqurrpﬁé‘s 80N, and other
Eiee\gc.eer%eeﬁ)ﬂbtl&%z?}?%ed)é{‘ cgﬁ&%gﬁ& 6)%? %ﬁ;{t@m&ﬁ@l}gy%qd e\an(llpl?s cé;sclo»ed

represe I'ns

u@kmem@af be ﬂlﬁ@@tﬂtﬁ%lﬁ aszﬂdavatie@ammt henwegenex a@fabimdtmn thereof.
acket is dlfferent fromthe orlginally transntted
‘a'é parwarg ipple@siR ot RE Ode HBEHEE dg dmp@gpﬂéﬁdowlh]ﬁé)m Or ove

E%{Fﬁ%@ Ra&ﬁ% ateélggézﬁl 3 h zgl@ffl\éﬂ&%ﬁ&%n@gwra (DSP), digital

a gorit escrl i'Sclosure’ s that share
TS B TRIMRE sy nddviest (EPBE), t GcldhgngsanheablRI ﬁ.tfs ourge (IFPGA),
goes from. s eech to sile and fro;pﬁ& | ence t

S Pa r r I Jqude devices
WEETHS: B lﬁféf%"ﬁ?"’ ‘F‘“\%Pﬂ Rer BTPFEY LA 888 e e 1qic devices

URds | BOOT eledimsnid RBE, Woe nant\hec(ﬂﬂnm-[%ns QMES. In a software
tranS| tions between silence and speech is elinnated.

nm)ielswlt@@nma@@umusdk oxadbh emlamqmﬁdvndé wofEee xagp lpescedures,

r Qv rr?nce of . ( out{in,
Bl 4, B pBE LR ORTRE 8 fur R B R ERERHT oL B e codes
inaplbeBREEHh 4 Meaityy B@lk"@n@ SNRURIINTa pRchsor @5 PasdeaiRbunit). The
with ara AT, an AN, and ot her
memory unit may be implemented within the processor or external to the processor, in
which case it can be communicatively coupled to the processor via various means
known in the art.

Those of skill in the art would understand that information and signals may be
represerted using any of a variety of different technologies and techniques.  For

example, data, instructions, commands, information, signals, bits, symbols, and chips
E E 3 = 3 13 ¥ E

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



devi ces enpl oyi ng header conpression. Various
uni t si nodul es and exanpl es di scl osed herein nay be

wo p7emami ed i n hardware, software, firmware, BPCT/HS2007/060191

{0060}

{0061}

{0062}

conbi nation thereof 1In a hardware inplenentation,

various units may be |npleneand within one or nore

application specific integrated circuits (ASIC.),

digital signal processors (DSP), digital signal

9619&‘3@%'uﬂ9n@ WL&R&]&WD@M esf hﬁl FeRNPGE QIR §e9¥Beal fields or
arrays YA), ~processors, nicroprocessors,

pmﬂt‘llealdt anm.mahmemtmthﬂmpbl l ers, programmable |ogic

devic (P er. I}ect ronic units, or. ANY arive Togic
cConbr aieoft” St wSpTt Furfis® S iare Tt B efikEadwaive logical
YREKO UG ottkS, ScirdWY, RAd T APLSIBN s Wdshimd il e®nnection with the
procedures, functions, and so on) that performthe

et o HEschpest tietsi et & nimpTtteensest we ectsweie dar diveye, besmputer
%&i&a“??ocg §§| ngqﬁﬁ%’( ;J:P' Handfne %?e‘%ﬂ& tﬂu@[}(aﬁg Qr O%?e%cﬁqmﬂeab;ht\ of

hapherenidedidaid)| \Qﬂb@llﬁ:&@ﬁﬁ&&&f n Lﬂﬁu axt ‘iﬁbﬂ@ l‘iiﬂﬂuk B Ecircuits, and
pr ocessor in which case it can be communicati vel .
HeRipiea been deneripidrwss spnajally AP e B RECT RSN %ﬁmu such
ﬁﬂgnﬁ{aﬁm IlMlﬁgﬂemJ h°§s h%fdw%k‘u glr s’mﬁ\mﬂe d ﬁ,Ind\f‘QH)log the particular
er st and or mat 1 on an
i picesenteddaginngnainine imposedrdanahy oaéx ad Isf"fteme lﬁi\med artisans may
ghnolo i es and, techni ques. For exa

|l e

PRBRI D RS D TMRHSna e GFRARS BAYS Krrg gﬁ‘ﬁﬁh §am5v'@s application,
§1¥tr§99!|1 SnplaRen@RbPSeci & HALHORY BebE ﬁifi&ﬁl%fh‘%ieﬁ Jim'; i) E@jﬂl‘i‘tule from
t he above description may be represented b
ﬂ@@?@ﬁﬁﬁlﬂﬁm@@ﬁﬁhﬁ@@@@i060191 15 voltages currents
el ect net etjc, fiel s or
opt i C;Fc £ éllna% i!a\;lN? daéhlpollgg %IL&}&’O A \él&hbfuﬁngtméﬂiib described 1o
ENREeRin JOPGRLxERAS@ @ikl INeraDHad HeUhiphefendRPkgGidt8ed with
that the various illustrative |logical Dblocks,
PG URTRIS PUTEPICCRIOE @»wlaﬁdhant@dwwh P LRSS (QéBc ranberplication specitic
ﬁ}%ll Ak ? pcxW éllcatl@? ﬁ%ﬁp R gilnﬁlcilb%s ¢ te eguedlsn (M ’\l}]em other
[ d slect Fonrc Hardwa

§:@ﬁrmaﬁﬁﬂc Ofogorai-wat id It%&t@f‘a@@td} trmalﬁb;eamny discrete hardware
illustrate this. interchangeabijlit hardmare and
SUPRAEAPe OF YR FOUBITH P Storest| dre B ﬁé‘rﬁ‘i"é“ ths) Bekiaons described

H rePAW o &Rral %'ubéb:é  bitce@8Fm ]@ys ?Eg?}@ﬁ}éﬁm@ S b%?ﬁcﬁﬂ. B native, the

ove g@nera nterns o nctional it
Wnetdaesr mayubd anfunstveninalal tpyodessdrrpbamdiat, eduiaeu}mmikr or state

har dwar e or software de on the particul ar
B P Ao aEs SR o il PRPued s bE Ligmbihefife of computing
QugEAal le sysd edl‘}nﬂﬁﬁidolne@% aj t hsangndBy m!tdmér%@@%r thepyrality of
descrlbed functionality in varying ways for each

partpootaesappl drcabieon|crofyatessus n complection gt atidhcore, or any

d{ggi_ Si_ an ShO;\Jﬁd not be interpreted as causing a.
BOSRT 0 RS UINO% he scope of the present invention.
10061 %hd bepy af k okkahdd bugbsahhy QeskOBICRl conBb@RISWith the examples

nodul es. and circuits described in

disclosed herein may be embodied directly in hardware, in a software module executed
by a processor, or in & combination of the two. A software module may reside in
random access memory (RAM), flash memory, read only memory (ROM), electrically
programmable ROM {(EPROM), electrically erasable programmable ROM {(EEPROM),
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known i the art.  An exemplary storage medium is coupled to the processor such the

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



connection with the exanpl es disclosed herein may be
i npl emented or performed N. ith a general purpose
W(m(wc/esnm a digital signal processor (DSP), BEI/US2007/060191

;application specific integrated circuit (A51C ), a

f|eId pro .ranmahl e gate arral® (: FPGA) or other

progrannable | ogi ¢ device, discrete gate or transistor

| ogic, discrete hardware conponents, or any

gx‘éq;ﬂkfh% {@,'?lh H@ia@@ﬁegﬁﬁﬁ L G016 %Ltlﬂci%@f JQ%H)SHZL@»EP nefd B%%ﬁ ssor and
escri general purpose cessor

amnﬁ@ammnmdﬁmsnmvtbuﬁeunaﬂﬁ%dhltﬁmnaﬁﬁvemvnhsdelnan \i In the
rocesso conventiqnal processor

@6 q.fali’ pl%béﬁﬂééa ¥|’,,(O‘:It(ill’é0i’ n”lé 1u§} 'é‘f‘é Tes ‘Cc I(.h':‘éd“(lh(ﬁmpimtﬂib 11

pfagessor may al so be |nplenented as a conbi nati on of

conputing devices, e.g. . conbi nation of a DSP and

{08063} a m cibp mmagéokwaﬁmnupfaﬂhf» tdjschfsed reamnples omﬁmecgddpsmab ¢ any

%%%1}0 gi\ﬂn@cf % tmz 9{,5[38 a‘ﬁ?%??ﬁe thh r]inéc:sgxﬂtjf Hbecntn gﬁ? \Mnouq %%!gg:fuons to

tHaee S’,{{ﬁﬂﬁcoﬁwﬁl Héeicl}l@s@» appabgoll thbra daded lnbﬂﬁb |ﬁﬂ, and thﬁ. generic
connection with the exanples disclosed herein. may
pisoRice deldncdderety gy lﬁam@w & ofhar gragyy woartl%ﬂ%%rmnéw Trom the
xe;?fﬁlc&ts%g ¢ P8Rk Qﬁ(§§sﬂ§ub 8% o &f: 1ﬁ\9§%@ﬂ"i‘$%&'ﬂ}(@ﬁduﬁ9 be limited
thho: A Bortware nb e In random acce
mﬁekeyatﬁﬁmmwm mtsmrmmny be raead dahihy wigem syopeROMistent with the
el.ectrica ntrlable ROM ( EPROV) ,
S0l S 19y oL P Bt SRRHT bl € ROV ( EEPROM )
i0064) T €01 SWAAT Mﬂﬂkﬁi‘ﬂ ;@: renovabl e di sk, a. CD-RONI,
or any other form of storage nedi um known in the art,
An exenmpl ary storage nediumis coupled to the
processor such the processor can read information
from and wite information to, the storage nedium In
WO 2007/ 112140 PCT/ US2007/060191 16 the alternative,
the storage n .ediummay be integral to the processor.
The processor and the storage nmediummay reside in an
"SIC. The ASIC may reside in an AT. in the
alternative, the processor and the storage nedi um may
resi de as di screte conponents in an AT. [Ms3 The
previ ous description of the disclosed exanples is
provided to enable any person skilled in the art to
make or use the present invention. Various
nodi fications to these exanples will be readily
apparent to those skilled in the an, and the generic
princi ples defined herein a aayY be applied to other
exanpl es without departing .{romthe spirit or scope
of the invention. Thus, the present invention is not
intended to be limted to the exaanples shown herein
but is to he accorded the w dest scope consistent with
the principles and novel features disclosed herein
j 11164 WHAT IS CLAIMED IS



WO 2007/ 112140 PCT/ US2007/060191 17 CLAIMS | . A
nmet hod for conpressing a header conpri sing;

waledoenmimi n{g a Real - Ti ne Transport Protocol (IRTRYS2007/060191

tiniestanp (TS) for at least one of ra plurality of
successi ve packets; calculatihg a RIP ti.mestanp

i ncrenment for successive packets, until a
predetern.ined nunber of packets have a constant
timestanp increnment val ue; (§s§jpggi ng the constant RTP
times:tarnp increnent value as a tlrr estarnp stride
(TS_ST.R .ID) value for conpression; downscalin ; the

al ue ,of ea RR. TP timestanip (TS). by tirnestanp
Ui aa e foElarigregmi e phadtige ¢ he noader
usi Ngdd:Bgniams R MaleUBansport ProRBOR F1Or i R QDR 8BS NGr at least

a header conprising: determ ning a deal -Tinme Transport
Proeicogiral il fsupiasaise asakets(1' S) for at |east one of a

pl ur al,j f., sUGegessi ve packet I gul atj.ng. P o

ti rresfaaktﬁ%%t%ﬁhcar gér;r‘@?ltnlpg‘\rdﬂggcg]ecg% i“:%}‘ %’gc%i C’S?%‘“% i E%Tlh%s’a"mm a

PleabtothinW ndibdr (TS EIRHIPhdvE GrceiRRtt tifdNah BTHARE alue;

val ue over the duration of a tl ow assigning the )

mi ni YRR thenggsEnt B IPnbreseEnp ipwpnentrelgTRy pRjmestamp stride
, bl ;. Stride (TS_STRIDI) value for
owpl%?‘ggg%ﬁahég@ﬁggﬁaﬁﬁgiﬁe val ue of each ATP

t hnesti@ampctly®) thy vmhe b nash Sk stinegtenp ((T4) Dy "tRkdsMimp  stride

... and _conpressi ng the header- using the assigned
b%ﬁé%lég)*al"ﬁhe r method of claim2.. Wuerein

compr @c%ﬁﬂn_@%i&?ﬁ@ RS Lts;iggﬁ%rz{ﬁighélgxfﬁ'ib. encode val ue
usi ng ~ww ndow based | east sigiificant bit encoding;
and updating a context with the encoded v.rlue. 4. The

m . ethod of ,Lain13w,m@¢rqj | CO Les§jng further

Fonpr RoteRod e dpRprebes toidts EPRE Bet neen a 11 rst

val ueddioti i GORESXtinROT b SRANE LRl RA) IRA&YIMUSIS) for at least
packet and a second val ue corresponding to a current

pacRiet plusan2eopedeps Y4 0adkeiFl US2007/ 060191 1$

caleulating a RTP timestamp increment for successive packets,

finding & minimum RTP timestamp increment (MIN TS STRIDE) value over
the duration of a flow;

assigmug the nunumum RTP timestamp increment (MIN TS STRIDE) value as
a timestarap stride (TS_STRIDE) value for compression;

downscaling the value of each RTP timestamp (TS) by the timestamp stride
{TS_STRIDEY}, and

compressing the header using the assigned value.

3 The method of claim 2, wherein compressing comprises:
determining an encoded value using window based least significant hit
encoding; and

apdating a context with the encoded value.

4. The method of claim 3, wherein compressing further conmprises:
determiming a difference between a first value in the context corresponding fo a

previous packet and a second value corresponding to a current packet;



updating the context wth the second val ue; and

conpressing a header of the current packet p=ith the
wgaewontkival ue. 5. The method of C aim ?; wher ePCI/UB®07/060191

header conprises information rel ated to at |east one

of Internet Protocol (1P) Real® Time Transport Protocol

(RTP), User. Datagram Protocol (t [3P), and 1' "rans7

ssi tr | Protocol (ICP . 11 - 6. The method of

cl ai a1 j ) ment (TS STRI DE)

IS amﬁ%#ggg“ﬁ ‘%é‘g‘ﬁﬁb‘“gsﬂl“‘rﬁ%gﬁgg‘ k@%ﬁ}‘? The net hod of

cl ai nedmpwakrered headheoiphe detrert paried wibilresecos] ®lu@. The

nmet hod of claim 1, wherein the predeterm ned nunber is

a first value for a first type of data and a second

val ueTh®methoB@GANGint YPRhOLI0RE Readdy IRBrIRLRIREMSFon related to at

claim7, wherein the packets conprise speech data.

least ona o pipeinat Restdcot ilgb ek Swingraasivealietocebifpri)s g, Datagram

L}oigcnggl !)FE%E?%{J})%UU %ﬂ?&{i}g% 0! Bﬁfﬂ‘ llagf Iggnzfogt

pl ural i ty of successive packets, neans for cal cuI ati ng
a .RT.P tinmestanmp increnent for successjve pack
Gnti | The npitsdetleritimed \igrberthofinsaeret §crapal grs STRIDE) is

&%ﬁéﬁ_{?tﬁ%}% g@ﬁ{ggmcg ncrenent val ue; neans for

assignin he constant RTP tinesta:nrp increnent
vaI ue as a. t:inmestanp stride (TS S1' R DE) val ue for
SIO s for docwnnscal i ng. the val ue of each
St ﬁg@{glgénﬁﬁp ) wgen OF peselined e S
(TS_STR)D:I ); and nmeans for conpressing the header

using the assigned value. 11. An apparatus for

8o np r 'é‘hts egcd tﬁ‘e?ézdmr 1 oompeih shagredereanised onmbletiemrfimn vidue for a
T|rre ‘ ) tinrestamp (TS)

Pt B4 of Bdind hEGRALsPLT TRy s Shabed Ve packet o

nmeans for calculating al RT.P tinl'lestaanp increnent
for successive packet s, WD 2007/112140

BCT/ USROOTHOE 0 gltim e sherefroihe Dhekdi ypmprise spavahrd /TP
timestarnp increnment (M' f TS STRIDE) value over the
duration of a flow , neans for assigning the m ninum

RIP t Aﬁ%@piﬂﬁ@lsif([‘slﬁ;ﬁ)ﬁ’m?ﬂtsl11<I(dM£BHaf$t1ﬁ-ﬁRlalB&) val ue as a
timestanp stride (TS-STRIDE) val ue for_ ccYanpressjon

means for detummmg a Real-Time Transport Protocol (RTP) nmtbmmp (TS
tor at least one of a plurality of successive packets,

means for caleulating a RTP timestamp increment for successive packets, uoti] a
predetermined number of packets have a constant timestamp imcrement value;

means for assigning the constant RTP timestamp increment value as a fimestamp
stride (TS_STRIDE) value for compression;

means for downscaling the value of each RTP umestamp {TS) by timestamp
stride (TS_STRIDE} and

means for compressing the header using the assigned value.

1. Anapparatus for compressing a header comprising:
means for determining a Real-Time Transport Protocol (RTP) timestamp (T5)
for at least one of a plurality of successive packets;

means for calculating a RTP timestamp merement for successive packets;



means for downscaling the value of each RTP tirnestanp
(TS) by the tinmestarnp stride (TS _STR-I.Df ); and

w@awang21ior conpressi ng the header using the aRGI/{smd7/060191

val ue.. 12. The apparatus of claimi 1, wherein the
means for conpressing conprisés: neans for determning
an encoded val ue usi ng wi ndow based | east significant
bit encoding; and neans for updating a context with
the epcoded it ]@Jﬂ:l).’iﬂiﬂ-{-i“ﬁ E@ﬂpﬁiﬁlﬁ%lf‘éﬁ}pofnc@n?dnm( 8N TS STRIDE)
wherel n the neans for conpressing fu" conprises: mneans
fone detrepadiuriingy & diléker ence between a first value in
the context . corresponding to a.grevig#%Ppacket,and a
second“¥3 ud°Eor 1EEHBHdi 57 t o™ RUPY erft 1 palRET e ariorement
£ upd atin ey Re1ue a8h ExtesWiphad e TSESORIHV AL 418s foRkaflpression;
means for conpressing a header of the current packet
wi t h tisenssier dagnstalingthenglueTHeaglp BAP dtresstantp €1 il th fmestamp
furtk TR-hSing means for transmtting the
%ﬁﬁ%?@%é@--~é%&@?_ 15. An apparatus conprising nmeans
for reegisviongorapreliasthe GBRIck LNBS HaMsighed Cue.
(TS-SI'"R :DE) value; neans for receiving at |east one
conpressed packet; neans for deconpressing the

npressed. packet . conpr LS.t 9o L8GOH- &Ra
(8 g TR FERAELE BT, el o RS o E S Brises
det er miemisn{r alewamhirgnOin antdded starergng Ivi@pwobaseth deat significant
'least,one(gacket based on the received tina.estarnp
Ot PR ETESTRI DE) val ue WD 2007/ 112140 o
PCT/ USRORHLPE0ER e a2B0telBii i APRARLMECONPY | Si ng:
means for determhning a mninumtinrestanp increnent
(MN TS STRIDE) for a plurality of packets; means for
oot bPrelnah o BR e, wOFPEn MO qeREs: (o fofheSling further
tod@sdegar rp increment of the current packet is |ess
than the m nimum:mestarAp_ increment M N TS---STRI DE)
of theegisuden idetenphinnakdifferencaebsiyesora dbhsaviling nhéhe context

VQ&&F&GE&%@, ) r%n&s&,%gg ﬂa@ﬁgteﬂﬁn}t Ml Tatue _G:I)I%t‘l—s%lﬂ%llg to @ current

packet;

means for updating the context with the second value; and

means for compressing a header of the current packet with the second value.

14, The apparatus of claim 11, Rather comprising means for transmitting the

compressed header.

15, An apparatus compnising,
means for receiving at least one timestamp stride (TS_STRIDE)} value;
means for receiving at teast one compressed packet;
means for decompressing the compressed packet comprising:
decoding the packet using a least significant bit window; and
means for determining a value of a tumestamyp {T'S) of the at least one packet

based on the received imestamyp stride (TS STRIDE) value.



nmeins for transmtting the updated value to a
deconpressor; neans for rece:ivin ; a next packet; W

WO oo exiso f or conpressin the next packet basedP@HU$1987/060191

updated mninmum tiniestarnp i ncrement (MN TS
STRIDE). IT The apparatus of %l aim 16, wherein the
nmeans for updating neans for changi ng the m ni num
imestan p increnment (MNTS-STRIDE) value to

119 mes]mn1 gﬁagquggi% At (TS---STRIDE) of the current
pack 1 appar atus conprising: neans fair

r ecel mem:g: orplaeradiniby sofnipacketisiespgnmcefeorent (MIN_TS_STRIDE)
determ aplurallty of tinmestanrp increnent
{rg plurg I‘%@) Wi ues for the received packets: neans

for delgtsonideividy 4 herdpl pdcabd ty of tinestanp val ues
rernai ns constant for N recei ved packets; nmeans :fr r

corrpamcm@ fohdetdatiingianauestimp estenampof W@Kéﬁ@ﬁtpaékqf

ngl ::)E Le%q@ﬂg) dl% %Zen& %fnbg %n&ﬁéé&@* zg\e ?E n&;ﬁhum timestamp

ﬁ&ﬁﬁx&(ﬂzt \@Ritve TR STRIDEY e e furhiigr &Wﬁmkt(w_r&{ﬁﬁﬂf@aupdan ng the
for the | ast consecutive N received packets remains
PpEEhsaRr R eret A M FheS ERidMegalygal ue; means for

recei \lng, @; &&Es&ﬁ?hgﬁﬁ‘&ﬁ&ht dax%% B %xﬁh%%gu'?pr essing

the current usin ate
I ncr ememts ms:esamm&p ue\\/\@]&@mﬁalzmo PCT/ USZOO?/ 060191

sllurlgfnlef‘A’iﬁc ‘?‘pgth{@‘@c‘ég e&g1 odg% K ?ﬂﬁ%ﬁhﬁanﬁ@?{éﬁ%ﬁ minimum
hﬁ‘l@ﬁtﬁlﬂsnﬁcre:{xéﬂtl}h’ﬂs @THS BHopitor a plurality of packets;

a second plurality™of "code t'o receive a current
packet athird plurality of code to deternlne a

rres n e rrent a fourth
bur a e PR Rty Coadbeit e i ARAPOfreSrapes
I ncr epRits fdrNi rahl\thSm@TRir@Eizmvalnléamh}b fabABRShaPIN TS STRIDE)
i ncrenment of the current packet is less than the

WS o mesisrup incrdrmss by TIRIBEQ weHie UNCVIERELTS- STRI DE)
of the plurality of packets;

18. An apparatus comprising:

means for recetving a plurality of packets;

means for determining a plurality of timestamyp mcrement (TS _STRIDE) values
for the received packets,

means for determining if the plorality of timestamp values remaing constant for
N received packets;

means for comparing the determined timestamp increment (TS_STRIDE) values
t0 a timestamp increment (TS_STRIDL) stored in a context;

means for updating the stored value if timestamp increment {TS_STRIDE) {or
the last consecutive N received packets remains the same and differs from the stored
valueg;

means for receiving a current packet; and

means for compressing the cuyrent packet using the updated timestamp

ierement (TS STRIDE)



afifth plurality of code to transmt the updated
value to a decoanpressor; a sixth plurality of code

W o00recaive a next packet, and aseventl - pl ur ab@CT/ysSwh7/060191
code to conpress the next packet based on the updated
n~inimiin tiinfstara p incretd es t (11fll' . TS
STRIDE,). 20. A. conputer program product conprising:
a first plurality of code to receive a plurality of
packets; a second plurality of code to deternine a
plurality of tinmestanp increnent (TSSTRIDE) val ues
for tAecongreirpesrpackatst cangdsing plurality of code to

determipe if the pluralit f tinmestar.p valyes .
el hotise el o e 1 Eeiia hapicBneR Ankstpn, incremen
i Ei‘SjS%?lQbﬁE;g 9 JiRraG8NPfekdhe determ ned timestanp
Increnent (TSSTRIDE) values to a tinesta.np increnent
(TS_STRDE) phrdredf cededogomst ax sureenf packit pl ural ity of

Come LI SR VER phERL el o g cumon

paged;ved packets remains the same and differs from
the stored value; a sixth plurality of code to receive
a cur # elftrthapiistity apld cads 0 erpditpl the apinepuBs tergRIpp Mmerement
g\qm? MRS KTRNBEG Yhke ?ﬁgﬂg%éﬁ%gﬁbﬁgmt(ﬁ %}1@&%51?9516}}@% f} tess than the
st'aanp~1 ncrenment ).
minimam timestamp increment (MIN_ TS STRIDE) of the plurality of packets;
a fitth plurality of code to transmit the updated value to a decompressor,
a sixth plurality of code to receive a next packet; and
a seventh plurality of code to compress the next packet based on the updated

minimam timestamp increment (MIN_ TS STRIDE).

20. A computer program product comprising:

a first plurality of code to receive a plurality of packets;

a second plurality of code to determine a plurality of timestamp increment
{TS_STRIDE) values for the recerved packets;

a third plurality of code to deternune if the plurality of timestamp values remains
constant for N received packets;

a fourth plurality of code to compare the determined timestamp increment
{TS_STRIDE) values to a imestamp increment (TS_STRIDE) stored in a context;

a fifth plurality of code to update the stored value if timestamp increment
(TS STRIDE) for the last consecutive N received packels remains the same and differs
from the stored value;

a sixth plurality of code to receive a current packet; and

a seventh plurality of code to compress the current packet using the updated

timestamp increment (TS _STRIDE}.



