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The features, nature, and advantages of the present
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Internet protocol (IP) is a network protocol used in both wired and wireless

networks. For some services and applications, such as voice over internet protocol
(VolIP), interactive games, messages, etc., a payload of an IP packet may be almost the
same size or even smaller than an IP header of the packet. There may be significant
redundancy in header fields within the same packet header and especially between
consecutive packets of a packet stream. Header compression (HC) is a process of
compressing protocol headers of an IP packet at one end of a link, transmitting them to

another end of the link, and decompressing them to their original state at the other end.

BRIEF DESCRIPTION OF THE DRAWINGS
The features, nature, and advantages of the present application will become more
apparent from the detailed description below when taken in conjunction with the

drawings.
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FIG. 10 illustrates a decompressor corresponding to the method of FIG. 9;

FIG. 11 illustrates an example of a robust header compression (RoHC) and
cyclic redundancy check (CRC) false pass;

FIG. 12 illustrates a method for determining an interpretation interval for a
packet; and

FIG. 13 illustrates an apparatus corresponding to the method of FIG. 12.

DETAILED DESCRIPTION
Embodiments disclosed herein may be implemented in any wireless and/or
wired communication system, such as cellular networks, public switched telephone
networks (PSTNs), wireless Internet, satellite networks, wide area networks (WANS),
wireless local area networks (WLANSs), VolIP networks, IP-based multimedia systems,

etc.
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The access terminal (AT) described herein may refer to various types of devices,
such as a wired phone, a wireless phone, a cellular phone, a lap top computer, a wireless
communication personal computer (PC) card, a personal digital assistant (PDA), an
external or internal modem, etc. An access terminal may be any data device that
communicates through a wireless channel or through a wired channel, for example using
fiber optic or coaxial cables. An access terminal may have various names, such as
access unit, subscriber unit, mobile station, mobile device, mobile unit, mobile phone,

mobile, remote station, remote terminal, remote unit, user device, user equipment,
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More upper layers 307, such as an application layer 308, a transport layer 310, and a

network layer 312. The application layer 308 may process RTP headers. The transport
layer 310 may process TCP and UDP headers. The network layer 312 may process IP
headers.

The memory 306 may also store a robust header compression compressor 102, a
robust header compression decompressor 114 and one or more lower layers 320, such as
a link layer and a MAC layer 314, which may include a RLP sublayer, and a physical
layer 316. Note alternate embodiments may include some or all of these functions,

modules, or layers, which may be implemented in alternate configurations.
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Header compression is made possible by the fact that there is significant
redundancy between header fields within the same packet header and between
consecutive packets belonging to the same packet stream. By sending static field
information only initially and utilizing dependencies and predictability for other fields,
the header size may be significantly reduced.

Some header compression methods, however, may not perform well over
wireless (e.g., cellular) links due to the high error rates, ¢.g., bit error rates (BERs) and

long roundtrip times of wireless links, especially as wireless topologies and traffic

patterns become more complex. The present disclosure describes robust header
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reordered or damaged between compressor and decompressor. Packets that cannot be
decompressed correctly due to inconsistent contexts are considered lost/damaged due to
context damage.

RoHC may use a cyclic redundancy check (CRC) over an original header to
detect incorrect decompression. In order to reduce computational complexity, the fields
of the header may be conceptually rearranged when the CRC is computed, so that it is
first computed over octets which are static (called CRC-STATIC) and then over octets
whose values are expected to change between packets (CRC-DYNAMIC). In this
manner, the intermediate result of the CRC computation, after it has covered the CRC-

STATIC fields, can be reused for several packets.



whose val ues are expected to change between packets
(CRC-DYNAM Q). In this manner, the internediate result
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deconpr ess8TPddnikeed WihdMebithi nal val ue using a

previ ously i ved | ue § ence (v_ref). As
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originally transmtted packet value using a . previously
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crefodohg, thdhéidaast000@l0Ie (doatspvadingendeompl é8% aeday be considered

deconpressed v ref. sunj successf ul. .
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compressor (decompressor) uses v ref ¢ (v_ref d), the last value that has been

compressed (decompressed) as v ref. Assuming successful decompression of the
received header, the context of the decompressor is updated to 00001010 and the
originally transmitted packet generated. Upon successful generation of the transmitted
value, v_ref may be updated to the currently correctly decompressed value and stored.
In one embodiment, assuming a next value, 00001111 (decimal value 15), is to be
transmitted, the least significant bits 1111 are transmitted and if successfully received,
the decompressor updates its context by appending the received value 1111 to the most
significant bits of the current context value. In this example, the current context value is
00001010, and the most significant bits are 0000. The decompressor would update its

context value to 00001111 and generate the originally transmitted packet value.



transmtted, the least significant bits 1111 are
transmtted and if successfully received, the

wa@lewompriegssor updates its context by appendi ngP@TES2007/068160

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

received value 1111 to the nost significant bits of

the current context value. In_this exanple, the

current context value is OOOO§010 and t he nost

significant bits are 0000. The deconpressor woul d

update its context val ue to 00001 111 and generate t he
origi ﬂé‘hl IndbiR tdggoc{%? ¢ kts" tde e&l ecoLr%?tSZt] the cornpressor and the
encodi'ng aha 3@ eene corre

GQUTRIPRSSEO cagh disé hﬁe@%ﬁﬁf@ﬁ@%ﬁls aaehiciShe orlglnal value resides, and
|ntergretat|on intervals in which the original value

ewhighdhe apginalivals srhe pelyorisi thal hapdheexack samek deas significant
he exact sanme k | east significant bits
S #ﬁgégq%?gﬁgﬁﬁtted [0038] The "interpretation
i nt er YAt “inteapyretacon @savaliechyds deséribedtas arfuictioun fr(efref, k)::
f (v_ref, k) = [v_ref - p, v_ref + (2Lk - 1) - p]
(Equation 1) where p is an integer. [0039] This
equat i h egpretgtion inter
is 2L£Qal%§k§ ?%ﬂe?ﬁb VIEﬂ#WS Fe#?vﬁlef + (2LkYF§w£§hq§
[ 0040] The functlon f has the followi ng property: for
valuelﬁ the k least significant bits wll
ﬁﬁ%ﬁﬁ%?ﬂnﬂ Stify a value in f (v ref, k). The size of
t he | mhgRhfloatis Sbvihiser val is 2Lk. Thus for k = 4,
the size of the interpretation interval is 2L4 or 16.
A val ue of k = #-nmHyerpectajivadnteniel (sigcilvgpacket types,
i ncl udi ng V'oIP| The paraneter p allows the
interpretation'interval to be shifted with respect to
v ref. Choosingfap apprepri ate val ueréfor (2pkyliepds nore
efficient encoding for fields wth certain
characteristics. In one enbodinment, p is an integer
value | y
di vi dg}c]ié Iﬁ%%%&)t% gg& th@%oq%oﬁvgﬁé %obgﬁr ugb:rsigy @%lugﬁ thB& least significant
bissswitl mg qiely 1d1:nt1|@1 zvaluc amdl (w refek). =Th&size¢ bﬁtHeeﬁtterpretatlon interval

i o) he i nter ation inter.val as si.ze of
R, PRhsmiank o % R0 e ot Byl Aoy 3 e okeiBe of k -
b &r ¥ahsdwesor afaﬁb&sep&ket %lfet% 311?%@1% V1Pt ehPLekAk@D allows the

intérval size = ' '
interpretation interval to be shlfted with respect to v_ref. Choosing an appropriate value

for p yields more efficient encoding for fields with certain characteristics. In one
embodiment, p is an integer value.

The interpretation interval may be divided into two portions. As illustrated
below, assuming k = 4, p = 5, and v_ref = 15, the left portion of the interpretation
interval has a size of p = 5, whereas the right portion of the interpretation interval has a

size p = 25-p-1=10.

Lemmem- interpretation interval size = 16------- >
| + |
10 15 25

When compressing a value v, the compressor finds the minimum value of k such

that v falls into the interval f(v_ref c, k). K = g(v_ref ¢, v). When only a few distinct



[ 0042] When conpressing a value v, the conpressor
finds the m ni mumvalue of k such that v falls into

wae b@7iismier val f(v_ref_c, k). K = g(v_ref_c, v)PCIN8I007/068160

[0043]

[0044]

[0045]

only a few distinctvalues of k are possible, the

conpressor may instead pick the smallest k that puts v
inthe interval f(v_ref _c, v)9 When recei ving m LSBs,

t he deconpressor uses the interpretation interval

f(v_ref_d, m caIIed interval d. It picks as the

gaﬁﬁgﬁq&r %éx%?pgog\sell bles res I I aﬂrrll Gl V?plicf‘lg tl%hs%%a?lels't}B%at puts v in
my iéavel a-f tofi d, eV)’ aW@len IE@dSwﬁ‘DgaﬁpHﬁSBst hte RIRofbressor uses the
ranges fromO0 to OxFFFF. Wen the SN value is close to

otgpregtierFnteryal f(V_dele ot elled intentabdy dt picks ast thadtecampressed
{f@g %9@%212@%1'% up q&fhrOXG Egh}é_‘%‘?cclptl?enl%cg%&{: EF blts[. %%Saalues to be

es how a onpressor uses
Evdotletbtal dneda Ifimés trargieg ok ier@nplebiht RSB pnge o g6 OxFFFF.

%oggé@?\%ﬁ%lgﬁ Sg B(fé IO§)|6| éFFEF g ﬁ%&%@gtfeﬁgl%@%tcan straddle the

M%&Hﬁm%ﬁb%uﬁ&ﬁygmn%@ﬁGﬁnaéxFFFT‘reference val ue t hat
be used by t deconpressor for a particul ar

vaI ueRF,C §D9ﬁ:eiesm’res cleovdi d R@EC f emwessef Ldesré‘yvm@webased least

ey s bER S atagn tonees e Rl S ELp Ot Phoadtes. The

tdhipressoh enss2RsH BataBleS®t detditing MA ELES Valueh®My ref d, which is the
cal cul ates k such that no matter which v ref d in the

AT eardus dat tHE bgewsephiyels slecergpigssoy fpa pettisulag viglpe v, since

LS ERHLENG PUEF b Op, 5L ReE, 408 HSRIRESSSOLIRY. by using

use t ere the ucceed

fda&barcefoe ibg MegkingBtcdonab s A@NpioasshE compiebsr Agaydimit the candidate
"sliding w ndow' containing. the candi dates for v r ef

¢t Thae scpwr%orwmﬁao%l%wes ki t4ch thyt pe @Bairrywhichowgpf d in the
%I_I%iaw t&o&%%g%égyo u@@sc %% 50\%?&11!) fhte rps%'i eq'{r;h‘? (% Since the

conpr essor econpr essor, ere |s
degupnassomuriyense( BiY) ldsSBeW\a:giamiumdzyhere ethe (Elh@ fi6Bsedofl as the
ers in conpressed ckets

S uence. nu
R Gt G oo et e BB s S THBLOT FetuBine g candidates

Rty f@?V@dTﬁ@ﬁldhﬁgR fnﬁb@trﬁéy RRialp iR Mty for | ack of
i npdt . [ 0045] oHC deconpresSor may use a | oca

r epai Whepdweaityo C@eﬁetttvespatclsets iagth dosivibetvescn theiedtC gpmpressor and

onsecutiyv ressor and
R B R P SR B (50  SHRE TR Rfaa e, the Lss
esQUEHRTRberEiY ddfipesbed prcketS inidiabd fﬁ&rgﬁﬁdaﬁéﬁr&ctly because the
cont ext damage by using a |local clock or exanpl e,

ferenRptIe s dapmesebhe migroaeionHater el FairdkPfaAnitr i t hm
deser gt B 300 V5095, LA IS ot
wireb@i of. consecutive lost packets (between the compressor and decompressor) can
cause context damage. The RoHC decompressor may detect this situation and avoid
context damage by using a local clock. For example, the ROHC decompressor may use
the following algorithm described in RFC 3095, such as detailed in section 5.3.2.2.4.
entitled “Correction of SN LSB wraparound,” wherein:

(a) The decompressor notes the arrival time, a(i), of each incoming packet i.

Arrival times of packets where decompression failed are discarded;



(a) The deconpressor notes the arrival tinme, a(i), of
each incom ng packet i . Arrival tinmes of packets

wob@rasdeconpr essi on fail ed are di scarded; (b) REBENS2007/068160

[0046]

[0047]

deconpression fails, the deconpressor conputes | NTERV

AL LLSN = a(i) - a(i - 1), whjch is the tinme el apsed
between the arrival of the previous, correctly

deconpressed packet and the current packet; (c) If

wr apar ound has occurred, INTERV AL LLSN wi ||

corre tg at |eas k. inter-packet tines,

et n b e hrefBh A A UEoTRARER, oo mHREAAL Lisw

anvi) ng(iavigr arhaf thrtirhy alapéddrirsweonythd arriae of the previous, correctly
estimate packet inter-arrival tinme. Based on the
gecompgsscopackelcvdiths ¢irent BRgkebal tine, the

deco rm ' EVQH

corre gﬁgg%gggﬁa1g§?§§¥%§%wgiﬁt.nesghﬁ%ggﬁﬁcPﬁﬁEB%dﬂiatha“
PAShterspadkttetimts)edhdro kbs tht nuedst o2 [N pasketthe current header. A
inter-arrival tinEf“ t he degoggrﬁssor.adds 2Lk to the )
P BB LN A VA IR 18 §° HERD 1D el BalehRACK Sl gt - rrival time.

Baida%ort & REWLETAT SR&E PRbr-drfYall fimb iR HRER/IRGESHSIQBmines if
succeeds, the deconpressor updates the context but

BEYibliR ¥ Ado 1 LB Ganesorre$pong sx ke intay-paplptinicayer s. The

foll ow [ 0 deconpressed and update h )
cont oD P ARAEES 10Tt 25 HES AR 18 B B et B bt fter-rival
tilncslaR® aBdRSTEROr Adst1@ thhhé ebfPREKEENUSIH NG BeWcompress the
context al so succeeds, the context repair is deened

paskelewsata the apw refisrosce ANi d packet and subsequent

deco n§e5 elf ?1?19 Idfggogrhn@te%s];@f{ Euec%?%d.rsv ﬁ{eegjectoﬁl]ggr&?or%&ﬁa%gets ttlelemg{)%text but

| ayers; eée ‘deconpr éssi
shou(d)noandel(ve} fhai bscket e dppamdyess oTheli Hlawils: tpaeket is also
ackets and may act according to rules (a) throu

o h (c)
Hepoamwegsseshansl updatos the egntqgtdt BHOBC wisegeds.dyt should gﬁglscarded- If
s £ A | ] ' e j
4B i 4 S A0AEL ) 18 AROYE LS LR contx
cpatr ex tecaidderucesssfiab sndvehid thed patkdt hed exipeqemt décompressed packets

di scar di wo correctly deconpressed packets before
%@ﬁ@ﬁﬁﬁ?ag’%ﬁg?p?ﬂgmgbntext has been repaired. The

reasofm) tifajnyt ke ReHarde e RSV ﬁﬁ@rﬁ?ts_t & Qi ead dieh Wils, the
packets (not passed to the upper layer) is that the

fera@pBeshirt digRGIY theapacketatand ahay agiaicceidenkto ahed @enlmiough (c) in
I ncor Ss ackets mm .t he, CRC
10055 p S of KB SR B RS R CRE Gtben & check
on t hgsagahdtb®le [btdIBcR@ASHBE:, ThédeconipRedseSinay B abMe@ repair the
packet passes. This check is based on an estimte of
eqmdext rfisF §K¢aseine loss at the expense of discarding two correctly decompressed
packets before concluding that the context has been repaired. The reason that the RoHC
decompressor needs to discard two packets (not passed to the upper layer) is that the
RoHC 3-bit CRC is a relatively weak check, and hence incorrectly decompressed
packets may pass the CRC.

Thus, local repair is invoked only when a check on the amount of time passed
since the last received packet passes. This check is based on an estimate of the inter-
arrival time and it is optional for the decompressor to maintain this estimate. Moreover,

in some cases (i.e., when timer-based compression is not supported), such local repair

may be completely disabled.



time and it is optional for the deconpressor to
mai ntain this estinate. Mreover, in sone cases (i.e

waob@m1sileer - based conpression i s not support eddCT/E82907/068160

[0048]

[0049]

[0050]

[0051]

| ocal repair nmay be conpletely disabl ed.[0048]

Enbodi ments descri bed bel ow enhance or inprove the

| ocal repair node in a RoHC deconpressor, such as

deconpressors 110, 114 in FIGs. 1-3. |In one exanple,

t he RoHC deconpressor in local repair node uses | ower

| ayer Em%f e I &)esbrlbc' e Qel? > eln'hgllrll< el ary%}proc'v qH%%nlggal rgﬁﬂ%“ fidde in a

to correc y deCo Hpress ACKeY

RyHIc@ombRegsdroddch ded@umnfpeessars 1i10, 11@calFIGepas.r Im@@example, the

uses UDP checksum (when enabl ed), in addition tq the

ReHE deagmpressgr, ing locqleicpsininnse et hsyertlaygaiaforpatipprsych as link
r c

LpERAHBRE S fo G R LA T e rBHse Cxboe. the

BoHGDdecoapmelistii andocall hgmer ewdepises UDIpchywekspear fvdremaebled), in

hout ch he HC st andard. Using Lower Layer

%%9%& sn 3145 i’gn%ﬁésé‘? Gﬁteﬁéﬁﬁu‘?’hﬁ[ﬂéﬁmtg]l”aﬁ Raclts 0 an upper

jalybUS AT %c%ﬁltp?esﬁﬂﬁi Ilﬁgf bk h;%hﬁg‘é%& tb isBKcd @ﬁée& b&th JFTRE 18 methods
t 0 enhance local repaif node Iin a
dlq:@odlpg exsgre driereldonditipne [Tihake twmlesznq)romper@a‘mance without
| .ower r Gs, 2 and 3) adds a link |ayer
Qﬁﬂﬁgﬁéﬁyﬁﬁﬁgé?’¥%ﬁb to each packet conpressed by the
conpressor 112, 102 The sequence nunber shoul d

|ncrease b 1), for each l'ink Iayer packet sent
Y & pkormation i Decompression IRepaim k | ayer.
There n p t
oS T TR PR BRELEHS Ml e o

fe@yﬂ fimddesh arRdHC Id@cfmeEVQBr ifo, tlhns The &k dayen e 1 Edl@i (adower layer
vi ol ated, the nethod descrlbed bel ow may still be

}nn%[IC@n% b ) adfd@ @é@l}k e zq@icpee BEper43Ng Hrecgh Parkst eqgpiessed by
gl%tc%lh‘{?l‘ Q& 1 GEO'THE %é fkeﬁlﬁigﬁé‘%%hwﬁ 1ﬁ‘cr8éé"erb eX(“1”) for each

rece for ex etecting
fimlk lalymepamketmgnt dm@r qualﬁllo@lfa@mslta‘nudemonbﬂle slmkdanyefr ailhed,is a one-to-

t he deconq;essor at 420 d&t%%gines t?e di fference in |
PRHRPRYIB Y e&%?fﬂelﬁ cRecketa napyeE iR CRigrRardipg @ @ particular
RR rlﬁ’)ﬁﬂfr' MstaBERione cEv%ﬁ difCRS @REHLokle Qﬂa{ﬁﬁ[@%@%&ﬁ% et method
In other words, the difference between |ink |ayer

é@ﬁubﬂb@ﬂwmWEGWU6RWUNQHWQMﬂhorrectIy deconpressed

recei nd |ink | ayer uence. nber o

curreh Iy r bvgd%pa%??@ppr S%rei? LRt #‘ﬁ?@pre“wn Mied for a
girfdnelk eReavampadret, 1fef ekdlslc! By astcbti® bi ORC| Riigk &afd #lc RoHC
nunber interval or | NTERVAL LLSN, which is not the

CRée Hsdacpmprassipe figtass #id reomprasparadt~428y detgrmmmythe difference in
Hﬁma!ygpge%u&pc%vtﬁnﬂ\ﬂetr?b&%e&{ R0 BodsQeutive correctly received and correctly

decompressed packets. In other words, the difference between link layer sequence

number of the last correctly decompressed, received packet and link layer sequence
number of the currently received packet is determined. This difference may be referred
to as the link layer serial number interval or INTERVAL LLSN, which is not the same
as the “interpretation interval” or “INTERVAL” mentioned above with reference to
RFC 3095.

At 430, the decompressor determines if INTERVAL LLSN is equal to at least
(2°k) - p, where k is the number of sequence number bits in the current packet and p is

the shift to the interpretation interval to handle reordering. If INTERVAL LLSN is



RFC 3095. [0051] At 430, the deconpressor determ nes
if INTERVAL LLSN is equal to at least (2Lk) - p, where

w2008/181120 nunber of sequence nunber bits in thECTUR208TI068160

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

packet and p is the shift to the interpretation

interval to handl e reordering.,. If | NTERVAL LLSN

isequal to at least (2Lk) - ;ﬂz t he deconpressor adds

| NTERVAL LLSN to the sequence nunber of the | ast

correctly deconpressed, received packet (called the

%(if {o a dl%%s%% ngg a‘cﬂelr'I IHEC rngpr?sls-l?%lnéc%f IS I use\z&z ]E)ESN to the sequence

ﬁhﬁﬁ@éffpbﬁsﬁd Qast  JoDRORY d%borﬂf&ssetdh ecdte@UNPackes @ealled the reference

attenpts to deconpress the current packet using the

pravchest mpebiel  JBHrcHeB manbercfere aBps rgpajrHjgsinformation used for
i on succeeds, the deconpressor updates its

g%%@ngggﬁd del i vers the packet to the upper |ayer(s).

| f dedodpd.ehsidotorhpicssr attbraptd ec aleporegsey thoeyrrdntsgaket using the

the packets and act according to rules (a) through (c)
P SdBENESCAULICe NYMBClh REC 3095. [0054] In addition

to i npray r&cérﬁﬁreks@&ﬁ'suéc%@éé rth@“&’&og@%&&eﬁ &a@é’sa% afitext and
of using the link |ayer sequence nu [ It

delnistsetbe pheket sribrpippersiayertsd. Hadrdbmpexses @lmethﬁ dgcompressor may
A0 oichatPot 5% ne Mo pHS, TR STy Bratugi Tag23 orrc

R4C packets, so the deconpressor may correctly infer
the RTP sequence nunber fromthe reference value in
t he cly pdshitiorconinenreviag thabcaleisop mosis opnothqemsantage of using the

BTt AR e 27 Pl PR PR B R e
selgtienam thenligk.. H&r hekalﬁpd:reseqaenc& nemBérs Belps ndtenitifiy ahe correct

W reless network, a user at a ceII edge (e.g., working
pesitions wplaterarpigl Reldl paskelensy diedseppiptiseyn pay gpogsctly Infer the

R@?kgécﬂue od ‘QBHBE{: At §efet[e %SQI]&IuEI gl tRe S@?ﬁ@’ﬁt ontext of the

met ho at may be used in such situations (no
deventpoessore mappi ng betmeen t he Ilnk | ayer sequence
nunber and the RTP uence n er) to deternmin

Aot ik SR SRS o R SoRE LB a5 o BB PB i een the fink

la ?@@ieqﬁ&%'ﬁmbgp end Ble!OFP BuRRENAERS S WOR SxdhAE, S8 reverse link
RTP sequence nunber and the link | ayer sequence nunber

fnor withlssy eggwodoruget altyl gl cdep feegswdrkp@ktét 8 &bps) reyoneed to send
S R E e e

FIG. 5 shows a method that may be used in such situations (no one-to-one
mapping between the link layer sequence number and the RTP sequence number) to
determine whether SN wraparound occurred and how to perform local repair. The
following method assumes that the RTP sequence number and the link layer sequence
number for the last correctly decompressed packet are zero (“0”). A non-zero reference
value may be handled by first performing a difference operation.

At 510, the decompressor determines if decompression failed, for example, by
detecting a decompression error due to the failure of ROHC CRC. If decompression
failed, the decompressor at 520 computes INTERVAL LLSN, which is the difference
in link layer sequence numbers between two consecutive correctly received and

correctly decompressed packets, i.e., link layer sequence number of current packet



[0057] At 510, the deconpressor determnes if
deconpression failed, for exanple, by detecting a

waelewonpriessi on error due to the failure of RoHETIRE2001/668160

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

deconpression failed, the deconpressor at 520 conputes
| NTERVAL LLSN, which is the dt%ference in link |ayer
sequence nunbers between two nsecutive correctly
recei ved and correctly deconpressed packets, i.e.,
Iink | ayer sequence nunber of current packetninus a

I nuesr &§n g?ergﬁacleusal Iy(? laﬁ,egrr S e%rgce GG %?}?J%? l@%f gfic correctly

recei ve correcC eco res pac

&&Bmp%%%dwa&ﬁmlon interval (described above) nay have
aright half with a length expressed as L, where IS

s mal | ke LABrinterpctapion ipl (dsperibedabpee) gpasabaic & Hél”ht hgdf with a
)%p?GSged( &s-"ﬂ) Wﬂ{i‘reSLB(i)s sﬁl!ﬂ?é? than ﬂgah"#ﬂl@ﬁ[@%"&ﬁr LEgN 18 greater
pr el se

cessi ng confinues to step processi ng
th(antoir eyed té 8*EtHap abTx, thddOb8fapafounibERN redll ahd fifdcesing continues

a an or equal to 2L at 540, then the
ﬁh%@%§gﬁpﬂﬁ?“ (QPP%ﬁﬁ?ngé%eeternine the correct

wWr apaffoprPERVRENE 1 RW fecrunt aasl B9 s Raqk&ulwat hs4o then the
multiple trials using interpretation intervals [L+

decompigssdr] jat [ H0( lattdmpts 3tq I_dete)mz]e the corre@tkm(r@plalr()qnd arnount by

L. defj
é@ceﬂ)ﬂfémig? et Pl b Sl byibe (i Prgahghdivals (41,
g_fxlmrlpn]sSS[ze(LJrn tfye‘gg@r)rzqct gnt qkﬁqLen;\tl gml)*(lLen)Lﬁ&)] where
will ass ROHCs bit | east one

HetbRyids §LoNs ls\MifrﬁneﬁeaSsh*c,(ééé)sﬁJINTERVéﬁLyLSNédﬂﬁﬂ}%LH) -(k).
Egccat%gg agc%%{g?%ﬁloh %%C(fco%se%f Hlte%rﬂrtelt'h%oﬁ qﬁd&?&rta @Y pg)s% RERbHC’s 3-bit

d‘RCQm}t)rl&&S |o@950faﬂhesesdmaq;ﬁséssions twiel slesurpgsBdsolf omly onc of the
not be sure about the correct interpretation interval,
derempressiont isetuscersiail.riBe Pagkst May bereniiopibe upagrdayer. If more than

e be dep BB e TP RACER RO Tty e e ubout e
tiviideRitepretAtiSh|inteBat aud éhel Ij%EeF&/anéLnoL k_e‘.ﬁft\ltoZthe $1pp<&51$ydr han
b1 ¢ o Moy P EROLLBLES Bnicgnehdh PaBht) 6 SHe o putl RERESN tics

SBOST ﬁNmR@ALSEQSNEW QNAEROTRF, SS9 . ”@éca[u%QQNfTEtRRﬁ‘AL _LLSN/2
mwaparound based on uni que i nf ormation given

isdygssrth@Nomgial ©E&f thRTFS SN RAPtN VRoEICcHrdaide k. blt[som&l]oe used to

E LLSN i a
e N R A R T S
hvegatounemasdd of uninefeeatiextiveh bpear $@@f $Naind 38B of RTP SN in
El se, processing continues to step 57
the RoHC header.

If INTERVAL LLSN is less than or equal to L at 570, then there is no
wraparound and the method performs local repair of wrong context if necessary at 580.
Else, processing continues to step 575.

If the LSB of RTP SN is in the range defined as [INTERVAL LLSN/2, L] at
575, then processing continues to step 580 to perform local repair of wrong context if
necessary. Else, processing continues to step 560 to repair the wraparound based on the
link layer SN and the LSB of the RTP SN in the RoHC header.

The method of FIG. 5 works even if there are IP packet losses before the RoHC

COompressor.



[0062] If the LSB of RTP SN is in the range defined as
[ NTERVAL LLSN 2, L] at 575, then processing continues

W@ 2003118532680 to performlocal repair of w ong BORUS2007/068160

[0064]

[0065]

[0066]

if necessary. Else, processing continues to step 560

to repair the waparound based on the link [ayer SN

and the LSB of the RTP SN in the RoHC header. [0063]

The nethod of FIG 5 works even if there are | P packet

| osses before the RoHC conpressor.[0064] FIG 6

illus t conpressor ar.at us, 60 rrespondin

to ¢ nElhet Iegr SR RO e BB R B SRELERABIE: Piod of

B® ¢onid de®nipeesdsr Gdfhritas cdet@niprideNehehhs 610 for determining if

deconpression failed for currently received packet, o

fecaRYrEsiont BHed dok criraithy ressivieAtrRackel magRs GRV; o1 ¢lstpamining an
di.fif er ' s e e

il WAL BRSNS F L BRI Lon o

desonpive seadcethackeatsd dodicorctlyydocenpresed pakdte cuarwltly received

BB P GOTF D EPUAcora RAF Gt GPoun R0 BF BRI giif inorval i

glekicr tn @ENQuadddi g | ?,t SlValdidLint @l AT8 NERr$LIUENRRce number of
nunber of last correctly deconpressed packet, and

lwstagraresty d ¢ammppens¢ dparkni atid vwmpy @sfoo perfirimpge Aesgmpression using

ref erence seguenceg&unber. [0065] FIG 7 illustrates a
B O rRSSBAYEH AP Es 700 corresponding to the nethod

of Fl @G.5 ililbeatees aBRneF8R6r AR T JRRspiid ®afe method of

means 710 for determning if deconpression failed, S
Hans 7Po flenomdsesseppiangus 7P@ rapaIprisgshimeans 1@ Her determining if

gécfotn &Rk Ijalrl]e(l IIH&]I l N8 for %gt%ﬁﬂﬁl?n nffl@%l Q/%EC\@Fl%nthg Wkference in
c ctry ang co y

onsecuti ve corre receive rrectl

Hele taypr esfietkp@akigdr hetwaansvo/Shséarivel@beedtiynicdgived and correctly
interval > é%}+1), means 740 for, deternining i nterval
decoppraspgd Pakstes mess 749 fedsteiuning aryal gt el amsansy740 for

JSLESI S oA SOLAEEt, MGAROLURE Al TRRER 788 Qsemin
thiendorteat evrajBibanid ah&B1to indRiP 780 fon r& et dedergpan@mdsbased on
770 for. determ.njng interval_, < s 17 or

Gt G ok et 3 T po bRTP SN e by, means 770 for
bdtern@RBieMRARBRI B8Q fREanR 75 MM IREGrhReR wheR& LSBfof\E PRGN is in
context if necessary. [0066] In an exanple, once the

Hetcomb2elsk and kgenss’ 30Her pérfarenmioealyepanceinviong contcSNf nfcessary.

the cyurrent received packet and,the LL of t | as

corre ?nye’%i‘&pi?rﬁrn%% g‘&o‘%ﬁ%%%ﬁs,or ikPO‘éi%béer‘ﬁﬁﬁrggceeg%‘é’ﬁ%%he LL SN
$hihe Rutrbitet@ividgiaci andtiey VBISN bethe Wsk sHcclaGisedmpreSRd packet,
in. This interpretation interval ggi be determ ned )
b adesrmanest preactlyt Whichfinterrrc@tion drtshde the cquregNpagkgt dige in. This

glgér;g%?a'&%ﬁﬁeﬁgl {stég %%Vd%{en%inzeﬂ bald SiPHh QNG £hQ difiience in LL SN

to represen
and the interpretation interval size corresponding to the number of bits used to represent

the RTP SN field. As an example, if difference in LL SN = 8 and 4 bits are used to
represent the RTP SN field (corresponding to an interpretation interval size of 16) and p
= 5, the decompressor should attempt to decompress in the current interpretation
interval; if LL SN = 16 and 4 bits are used to represent the RTP SN field, the
decompressor should attempt to decompress in the next interpretation interval; if LL SN
= -6 and 4 bits are used to represent the RTP SN field, the decompressor should attempt

to decompress in the previous interpretation interval.



the RTP SN field. As an exanple, if difference in LL
SN = 8 and 4 bits are used to represent the RTP SN

wo p@d3ieor respondi ng to an interpretation i ntRBCWEHE2007/068160
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size of 16) and p = 5, the deconpressor should attenpt
to deconpress in the current tgterpretation i nterval;
if LL SN = 16 and 4 bits are ed to represent the RTP
SN field, the deconpressor should attenpt to

deconpress in the next interpretation interval if LL
I d 1.0 rLepr th
Fi el dTReRan decanieRef Y 3Rl 2 HRlrtugbudng b dliyessor may

htfenlift@o BERWIRELS ih ﬂie&ﬁlféﬁﬁét@ﬁbt@ﬂltérﬁil%im| byl: 0067] Th| s

can be represented by Equation 2 shown bel ow. The
deconpr dssbr may attenpt to deconprés&<F ﬁuﬂh§N<?' -p-1
i nterpr r kv SN
e _qtaéa% (gige n(g : Dﬁ?X/gN“)) 1f(x§2kL S&QZ‘* ;?LH_
)/(Zk))IFleLL SN > 2k - - I = qf-pK#zHﬂJS;%DDL SN

<01l =-1 + 0 P ) 2k ), if DLL_SN <

-p (Equatlén é?mﬂzééé%h&D@Q/éNyl ﬁé“diﬁ#L?é%ce in LL

SN between the current packet and the |ast qouhg&tdy
deconpressed packet, k is the nunber of bits used to

wbprcas ht._BNeis cthﬂrpif&s@@d ifiildl N petiveert the @msonpadket and the last
ne i ve chan e th I essor n tol rate. 0,
PTG e raRer Rbdebdi S Bonrnss Rk bRy % fisvengpl BRpompressed
fisldery ad \thd LN SHOAEHLVO dhaMde ithd RIcBdRpr@idoPNcan tolerate. Also,
interval, - 1 corresponds to EfEVIOUS interpretation
intRrBrotdion ainerred Greorroynonds 1o ¢ kregucRidgecrvelnd epmgsponds to next

@éeq'élll%ga;t‘lbp rﬁte&{a]g] Pgoxjﬂldahﬁ) satl lpre%”?@ds 1n%39wa§orp§1§#gaﬁ%nggg on. With

Repahdswlc08H 8he Amﬁr hobeckTet Hétdrﬂiﬁﬁy ifl§ah rd.p@l? shbekksd izddomay be
enhance/ i nprove the local repair node in the RoHC

ressor. lncorporation of a UDP checksumis
illustrated in the packet of FIG 8. The UDP checksum
provides for error detection and a 16 bit checksum
UsimledJ ]Drﬁ‘chb(ﬂ(sunem ecksupeit DawngnessiorcRepdir ng t he header and

data DP check when avai | abl ena .
e ROPBRGCE SR daoHert U DGt 1 TG R th Jocal repai
Hl%a@ﬁqpﬂf‘esﬁsﬁcp&%ﬁb&sgﬁﬂ 'Iﬁgorb&%tlbﬁ’ %@la IﬁEP %h%cﬂﬁﬁilels il rated in
UDP checksum may be enabled in the This is

thieepacheteoff DIG. |83v6“ he THeP beNk@umn@rowéﬁhﬁu ¢rrmrct£\t@$10t1 fed a 16 bit
%19 %ussuinhgiogd a s 80 error clslec%?ﬁc’gc{hebheadgy an%:gatg’.o%gé of a UDP

checksum, when avallable, enables the RoOHC decompressor to have greater confidence

in decompressed packets during the local repair mode. The UDP checksum may be
enabled in the IP flow. This is the case for IPv6. The following method improves the
local repair mode in RoHC, as described by RFC 3095, by using a UDP checksum,
wherein:

(a) The decompressor notes the arrival time a(i) of each incoming packet i.
Arrival times of packets where decompression failed are discarded;

(b) When decompression fails, the decompressor computes INTERVAL LLSN
= a(i) - a(i - 1), i.e., the time elapsed between the arrival of the previous, correctly
decompressed packet and the current packet;

(c) If wraparound has occurred, INTERVAL LLSN will correspond to at least

27k inter-packet times, where k is the number of SN bits in the current header. On the



wherein: (a) The deconpressor notes the arrival tinme
a(i) of each incomng packet i . Arrival tines of

wW@avkasg2wher e deconpression failed are di scarBEpPS100)/068160
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When deconpression fails, the deconpr essor conputes

| NTERVAL LLSN = a(i) - a(i o]f16) .e., the tine

el apsed between the arrival the previous, correctly
deconpressed packet and the current packet; (c) If

wr apar ound has occurred | NTERVAL LLSN wil | correspond

BO nsgtgg ag?cségm% k c p%r%:g lérﬁt%rr-glerﬁ 1 lhtlmgte%{)t%&?dt %r cxgrnglc using a

ﬁlfovmrg a®8itab Bl Qmoﬁl ﬂirh@s A8cKERIDBL@ITAMIME thet ded®mpressor judges if
obt ai ned for_exanple using_a novi nglé%ver age of arrival
VAFSLEPR) g coppsppad 19 jEK infgsaghst spessor j udges

! T bkt SO AR g Al ey e

ke kdeparafetsor ntidy 28 tol thalreferames SNt ehtel deaptptoeksompeds she packct
2Lk to the eferesﬁsgje SN and attenpts to deconpress the
PRk B N8I 1R FTE158 Shew reference SN, (e) If this

deconpy egsiQl &é@ﬁﬁ%ﬁroﬁn%&g&su%d Ghe CKBIPMRASSIES: passes, the
t he deconpressor updates the context and delivers the

ferokwresser uvetes phe coﬂt@y@md debvers ¢lat paskei to, the pptyDRyer. As used
for 1nstance,

Bl it LB BhuU s Fa gl Piungiharhety 1B SRSRNEN Gsulated by the

trepdayerGherkamiag 'theQJDPhh%ﬁ&r@h&k@lﬁn Bd. ehdre dretfo ®htdeted errors). If
|f the deconpression fails or the UDP checksum does

hetdepempressi¢ietage ob therléB B shedkisymalogs nethmsp dlek éqcomprepsor discards

500 BRERLRLO el BEp @) RPN E) sioBGRbp ™ of ReC

Joos ddoRtiwdaeaeksnibowhen enabl ed) may al so be
i ncorporated into the rrethods illustrated in FIGs

or 5 #bcHH H&ckw (Vierupnepled) M abiogiceaserparaied into the methods
Akt Lﬂ"ﬂ? ISSPQ g}z 2 Fidefffer Qericfg ?g%}%@g%ggor%fogqg gt%cssfuh o

usi ng t cksum as
met hoBIG &l Blustratesa hfetldxeloc:frqsngsthe MDRJ.‘:h@kmm Iasatiedcaholdaabove At
At. 902, nmet hod .det nes if . a

T CREGR o delvamingt REte TR OB 4L & GOk pbaslf sudcredsn et 902, the

ARIRIRSAHIRY i$UCOBPdshcaRdint H‘@tﬂ%adk@ﬁﬁ&%‘éﬂp@ﬁ%&? €t 904, if the
t he nmet hod updates context infornation used

decoomppeseioni soncezdsl ade|the Y chesksen cmtofrees?hednohcd( apdates context
AR REPh LB RO RE el Bitoly MR Gi gpotet g an woper
Rwyer.

FIG. 10 illustrates a decompressor 1010 corresponding to the method of FIG. 9.
The decompressor 1010 comprises means 1000 for determining if decompression of a
packet header succeeds, means 1002 for determining if a user datagram protocol (UDP)
checksum in the packet header passes, means 1004 for updating context information
used for decompression and delivering the decompressed packet to an upper layer if the

decompression succeeds and the UDP checksum passes.

Disabling Enhanced Local Repair

Enhanced local repair may be disabled in certain scenarios where there is no
one-to-one mapping between transmitted RTP packets and LL sequence numbers. For

example, multiple IP flows may share the same local link and thus, the same LL



The deconpressor 1010 conprises neans 1000 for
determning if deconpression of a packet header

weowcasde) nmeans 1002 for determning if a usePCT/US2007/068160
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dat agram prot ocol (UDP) checksumin the packet header
passes, nmeans 1004 for updatgr context information

used for deconpression and delivering the deconpressed
packet to an upper layer if the deconpressi on succeeds

and the UDP checksum passes. Disabling Enhanced Loca

gRee B?ﬁcre r[u%l%% S aEcre]h?n\r/]\lﬁt%gr Lv??}c?sl rnruftgp L ' TYs bs%ntdéns ﬁl%l s%glel 1Bcal link
c al’'n scenari 0s ere efe i's ho one-to0-one rapplng
beikovierLlt Snpatd. t 8¢ a RIRItPBE kedifenad Buhbers @giyaidt éndicate how much
nunbers. For exanple, nultiple IP flows nay share the .
ebmimivadiL PNAkcaused bnthat floweThusnenhanecdioed aepaiinpepe disabled.

, i nl : . t. :
ome. 1ot oy O ShenRl B R LR R o 05 A, T @i % i ayer
seqpeneel suchiaenRENapOn@kvi M dcvate RbovB yndtrraf toaas jhighprate packet

in i S caus that flow. Thus, enhanced .| oca
F‘% gﬁﬁﬁ’&y‘i’@@ g}eglg]ollp éci’.set[f@?ﬁaﬁe 1p ﬁecalVgécfne?ﬁ 815361@?1&? @aB Intersystem
REhdBETRRS R BRY ubl%n&hgtg @LeeﬁlLPfseauDéSeéqﬁggﬁ@rohﬁ g\tldri %Bm zero. In

| ayer of a protocol such as IxEV-DO (Rev. 0, . A
ReycasB)if maginet bedosdlaw hitgminathe jpap kel Ld3N aTlfusRRDanced local

Wien the RLP,Reset .nessage is ., received, f i nst.ance .
RS o pERt e Pr S Gre BEeter g O, BER RN ipgher link
RBLBs SBAURACE SIHITREContRyt & RLP Hds@mndethR: tebhidldl Saf 88 Elpplied to
it may not be possible to determine the junp in LL SN

thesstoodnhanced | ocal repair may be disabled for the

fi i P
NSO ST TR S5 se

ROE ik Hinp ldnembudl. G an rryetdasalpRLPethet RLP 1806 énck@@3s by the size of a
In a third scenari o, enhanced | ocal repa

[Bég%f-%’aﬁlfeé diAaHes Y cteeonsakey IRELP iy ysqdnp t@ﬁ@ﬁ{er&agsaeﬁ fnode, it
gl;ﬂy ot %‘é[(@??iﬁ% B Fetetn{lfic Bbl ﬁ%‘n# &%Elge@ss @oé?%%ﬁoﬁ& %o L ﬁl&)ssing SN

a pac acket size nmay va ther e when R
smceised in the octet-based node, it may not be

possi pl e to determ ne how,man acke correspond.to .
Phe. mmsSrn g SRy SpReaacy BOHSIoN ARSI AT RegitgHormation
ERy Bk a8 beRRAGRAR baCakackeR@ithe l0WRE 1AkNintdHRE MBkis YMTormation
may be passed between the RoHC stack and the | ower

inglpdes LhtBY fand &L SNiRanga fiforrationrpassedl tadbe RoHCSi¢camgpressor and

LL S nge iRt ormati o assed t he Ro : ST
o RabEe T8 SRR IRGE el UeiR L 4p gl actionatic
feRYtht Ratikdfornif R OO séimdn-bdiciatd sultipi€ tlodradrt tshafi®f RLP; an
the entire flowif RLP is segment-based or nultiple
plzenkinptocdisthla grigneridpocad gepair for a few RTP packets after RLP is reset; and

an algorithm to disable enhanced local repair for a flow for which enhanced local repair
was carlier enabled. This may happen for instance, if a second flow starts on a Link
Flow, which was previously carrying a single flow.

At initialization, a value for N, an Upper Value of LL SN Range and a Lower
Value of LL SN Range may be provided on a per flow basis. N represents the number of
packets for which the enhanced local repair is disabled after receiving a function
EnhancedLocalRepairReset(). If both the upper and lower value of the LL SN Range
are set to 0, then enhanced local repair is disabled. The size of the LL SN Range is
defined as [(Upper Value of LL SN Range) — (Lower Value of LL SN Range + 1)]. In



algorithmto disable enhanced | ocal repair for a few
RTP packets after RLP is reset; and an algorithmto

waele®absya2enhanced | ocal repair for a flow for RI/TKE2007/068160
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enhanced | ocal repair was earlier enabled. This may
happen for instance, if a second flow starts on a Link
Fl ow, whi ch was previously caP%ying a single flow.
[0076] At initialization, a value for N, an Upper
Val ue of LL SN Range and a Lower Value of LL SN Range

b roy{ded o (e fi IS, nts.t
st WS R 20 I Tt WP SR N RO RE N Sl and the
Leweli wetl) &t [afNeRange¢ei3ei ng a function
EnhancedLocal RepairReset (). .If both the upper and .
| ower Inyap geagples hd BN, Sh¢ RAHgRedascugrae pynber qfpidg LL packet, is

GiRae g Lavehdepant oo gabl gl T, SRk s v

figbe thaimeesiod, Fot e SiRarigenc U Valueostel le SApareze i D& and the

ev th e It Upper Val ue LL SN ge is + .
Eﬂwelﬁ%@uﬁaﬁéﬂ é}\iﬁa%gedg T t@ﬁ\'tgaaﬁ%ﬁliav%e Slé@zgaéﬁog*?‘f‘/’] thg BL'SN i in
3 B, @3). ioh | ’ ]

R R 830 o g AR JUT R g jdkAn o per
Hpadesiamdicteiiethiy fugtidRadispbl(sashaeked hedl wpav &r Npyckses.

the sane size. For exanple, if the Upper Value of LL

SN Range is +31 and the Lower Value of LL SN Range is
H3Adlih$H €abd whbl-REWE CRTFISe Pohsed hus, the LL SN is in

the range [0, 63]. A tunction )

" Enhahbad sy oRe [agq FRessieeorrhsgatbe ¢habgd Bréieehpackpisireceived at a

[ S er ej ' LaR. di e
PRSI IOREIT Bl LA 40 A2RLE B GRORRAppresor
§Ronipadsser. Ahs wdiHity QP B8hantaeé recaraypaietoaaid dh gerpedy teoodpressing
or negat.ive change hetween packets received at

4

Pre&epYEEs BYY RA¥h0OHEE & PRFIE VRIPERTRRH v b kg he previous packet

: S
D o B e e PR TG R R RS R et packet
deoampessskamigsepavkb tastinghR TR Sty arttas @otredlybdagompressed. However,

ositive or negative change fromth t evi.ous, packet
B stts CRMRTRSCRARKER A FIORGS RECTRBRCITERG CcHBgk nepag reach the
8XRMr&sord I WIEP ANk rapd aRAGHAL cdScQRNBe 288 hs@fing Rt dropped
with a first RTP SNi, and is correctly deconpressed. '
pisketsevsre RAP pasketsxarc rip Mt syeatsyalik sessmitted grekspedll be assigned
ver the Link, J t hey never, r he .
st Fsste mrelsy GRRARE o deRR SN Cons Yotk pusseyful receip
aNthcaGsUith RAckdedstoapp@tdoPasmkdt Snfveh&idil Mapavkelfondad the first
(x+l)th successfully transmtted packet will be
swsphdly desempiested gakatcutrply eandTthe dreanamessehBia iaigmpioto update
P 1+ X+ . I bt t + -
1 SmP S by, 180T SHERERAMS HSEEBR o e RELAR AL wil be
stognipgspandbe appdnded itoSthe MSB’s of the Ist packet that was successfully

decompressed. Since successfully updating the context information of the decompressor
and regenerating the transmitted packet depends on v_ref, the dropped packets may
cause the current packet (x+1) to be decompressed incorrectly.

In one example, a 3 bit RoOHC CRC check is implemented. Generally, there is a
1/2° (1/8th) probability that a 3 bit CRC will not detect an incorrectly decompressed
packet. Thus, the ROHC CRC check may still pass even when a packet is incorrectly
decompressed. In this scenario, a (x+1)th incorrectly decompressed packet may not be

caught and a next compressed packet, (x+1+1), may be sent to the decompressor. This



successful |l y deconpressed packet, v ref, and the
deconpressor nay attenpt to update its context based

W@eoo7/18820 | n one exanple, the LSB' s of the (xBCY/UK2007/068160
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packet will be attenpted to be appended to the MSB' s
of the 1st packet that was successfully deconpressed.
Si nce successfully updating the context information of
t he deconpressor and regenerating the transnitted
packet depends on v ref, the dropped packets may cause

BB o260 te S L L SlREe S SRR poppssat. e
plodstilitysof fgel crshiteetie scesRlr @R CYfailtRebc@omss al/1%)@32°) or 1/64, thus
g}lﬁ/&t h) probability that a .3 bit CRC will not detect
hrq ?@(ﬁf@?’é@:ﬂ?ﬂf&é% fiprled ¥b gag@af@kté}t decvﬁyge,ssq%@cwmﬂ@@etected
ck. i S C r Yfai
AR i, R F XD RO o Sy RSRIAER s e
HeHONPREsdedk pAstuaic tiey(xhbt1)bdepackagftilsahd GROekeck. In the above

conpressed packet, +1+1), may be sent to the
&@3@@@&%@%&@%&&64@%@%@ 4Rd Reporapiesserl pagket (x*+1)
296 ot ldbteBled0 singe ipRORY 1’61 MiddgGomRr 83S€Ac Jk. When the CRC
probability of not catching the second CRC failure

benorlly fily, 2nly( the Fump dretwiges 4decornprsssed graekdt £x-hl pndategpmpressed

chanc (x+l £l Yth incorrectly deconpressed packet
Q\?Clilet (g‘értlgg)tlé??tgﬁte n this iteration. Local repair is

i NvOkeri.on VillwiRkest the  £lRR0NRELSTE R {aehgt bdckl 10S tHch@terpretation
RoHC CRC check. Assunme the (x+l +l)th packet fails the

oRTvalinderuation 2 e aawioved eawerrdit, mepns trgpddsempessspranay tolerate a
e RERTRE S35 RRGHSL o0 AESOIRLEST M RRARN o014
f BiSN bhe7CRGrakedked MNdetortcbety ARGnavestdialdl yexft aablsct with an RTP
only the junp_hetween deconPressed packet (x+1) and )

EEC%ML& d phick dtangmified Pyt cotrestycdcamproesils qorgsponding to
R¥p! S USlr hES i ¢a1RPQNS A4S l%?g?ﬁdt Ghe ??@8{152 'n%g/n Q&Shﬂﬁ&igte in the

the interpretation interva equat’i on assume
vatane wferpebitiveamservdle Alsomigy esSarit MERCt phakegt evem though the

' deri.ng of . First, ”
BB SSid AR R bR by St BRBTE T provabitiy
tHaBARNCR CEMil ANPhROtHeESInkkt S8 ERITBERSHERor A HifMtedPRCERHespond to
with an RTP SN 908 (LL SN = 21) is transmtted but

RABAY 824 IThisdweearorie sefencds asarGRGS pdsadpasg t o RTP SN

924 since this falls outsi of atth val _ :
acco dte® ﬁseflﬁeélt i eén‘f’%n@e?ﬁ?e%%t ?%%8? r#?%¢@%1n§& =22) s
ASHHIHED 8 sBolhtin GRG. packedomB¥Sbnt REOMBint H&alue corresponding to
deconpressed packet is incorrect, the CRC passes since

RABr &Ni R Soriby rrobytalityr ofodtseqtingythe HRCfakse gre degrpapes with cach
ARk o O G edR G SR B SR RERL Pshipe e CRC
asluee SROW dttsetefhasdhanced local repair is invoked. If the enhanced local repair
only looks at the current (RTP SN = 925) and previous (RTP SN = 924) packets to
decide which interpretation interval to decode the current packet in, the packet will be
incorrectly regenerated (and dropped due to the CRC failure.) Since the difference in LL
SN between the previous and the current packet is 1 (LL SN 22- LL SN 21), the
decompressor will be caused to decompress in the current interpretation interval.

However, this is the wrong interpretation interval since the context information of the

decompressor was not correctly updated due to the false pass of the first packet (RTP



[ 0081] When a subsequent packet with an RTP SN of 909
(and LL SN = 22) is transmtted, as shown in FIG 11,

waelewonpriessi on results in a val ue correspondi NRCT/OSRIP068160
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SN 925. The probability of detecting the CRC false
pass decreases with each successive 3-bit CRC and is
(1/8)(1/8) or 1/64 in this scehari o. Assum ng the CRC
failure is now detected, enhanced | ocal repair is
i nvoked. If the enhanced Iocal repair only |ooks at

e r reV| u P SN =.924 )
%gc%f@srrﬁ o ecf‘(ampéﬁe Straﬁ gr%grfag§e [ gnf%}r %ﬁé‘r%/e *5%3 pive change; a
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|ncorrectlyaﬁ&g§nerated (and dropped due to the CRC
f ai | ubeone & pheheqireseat Byetiqn, When Sherp ét dddlpe bse, the correct
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CRC | h f I t
Chafngal Se[elglg}ge% e|(§vq AR appﬁnfgilso{:]?}gf v (gtqf OREII)auIr }/semvoked the

' nvenﬁllté??veta%ﬁ MndeRRI & 116%0&1 fe%k ?l‘?ou@@ﬁ@ chdsf bﬁé%rdrcﬁl%e value (L3 —

interpretation interv to apply may be cal cul ated by
t he fbR) ﬂWﬂ]ﬁ@ usreg timtd:'quﬂmns [eRr®hd m Rijuatiod 2t L. SN = L |
evi ous. correct|y deconpressed and for

f
aoéuﬁﬁ{ﬁeor&a@wéfﬁ paglfet Cﬂm@?SaﬁW@&ao%?gﬁiﬁﬁe& RTP SN =
%h a Irﬁetﬂcfdl—gnalbi'e)s enh&ﬂ%%d R30ak 1P ai 18ERbik &%8 Wf?enaa R@H@eCRC false

CRC pass at the deconpressor and Store DI FF =
pasg bhas ¢_a11)3¢d thyeate ef thadéammpiessottolbie 1®0rncc1l_38)1pda@@d & m‘RIg 11.

and a|r IS nter ret

i nt enL’F@{jil 7t8 S%F‘Sﬁ?dgﬁr gﬁftﬁ“ﬂ‘ém% B B%% éodl 18?‘?“(*1\ for a packet
wabMa falsd pasé—%):curs DA ERilsksiaftd, ihe260uiatii Ae@rHReE WiRekkr DIFF is
in Equation 2; IfN consecut i ve packets deconpr ess

gigptce dranya thé@thom wrue: DIFF gy slefincdrabavsdlfethabyils is greater than the
&Q%%Qﬁie %I#ﬁ %9 lsto¥e%p%| sr € 221’6)&\5( x(tz“vl? i{\%gﬁln ﬁecﬁ %Fﬁﬁvc}het%ler a next
pass has é:q e deconpresso 0

becontpeased padkyt ﬂiﬁld at ERICashetln Lchgl ﬂei;alr [1@&873](6(1:11@‘[6112230 and the
illustrates a nethod for determnin ék i nterpretation
a

Infgrarelaionfipiervel padiemipgbas &+hekBI aCsiBR dgd® Atgop 1250, it is
bdtbishERiee nkit ]ﬁfpgg‘ﬁ% gre' c%ri%@flf S@%S&g&nl@%eﬁrgﬁh'e%alue of

greater than a t val ue. efined above

DﬂFH ereseakaizero $n gep a2 &l. If thamekthie phh{e&d‘r_e Indt cdptdetty idscompressed,
g{)aﬁz FI gs ]té rde :aligd the Xptrocelsg elec"cs oca?rrglloari]re %in Ispepl%%%. FIG. 13

illustrates an apparatus corresponding to the method of FIG. 12. Blocks 1300, 1310,

1320, 1330, 1340, 1350 and 1360 in FIG. 13 correspond to 1200, 1210, 1220, 1230,

1240, 1250 and 1260, respectively in FIG. 12.

The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an ASIC, a field
programmable gate array (FPGA), or other programmable logic device, discrete gate or

transistor logic, discrete hardware components, or any combination thercof designed to

perform the functions described herein. A general-purpose processor may be a



deconpressed packet fails a CRC check. Local repair is

i nvoked at step 1230 and the interpretation interval
WO 200d@saeim ned as (L3-L2)-DI FF at step 1240. AeCHUBP07/068160

1250, it is determned if the next N packets are

correctly deconpressed. |f they are, the value of DI FF

IS reset to zero in step 12601 1f the next N packets

are not correctly deconpressed, the packet is

di scarded and the process exits local repair in step

B DnrabhGon, B Bl R pARRRLAKHS HEIRLSSRERHLAY processor.
dehdfdlled, M@Eocéﬁﬁﬂle@rtﬂ slad® thachinkl @G prbdesLor MmaEpRo (ﬂ)etlﬁlplernented as
1200, 1210, 1220 1230, 1240, 1250 and 1260,
? esqyBbinatiRN yo| fompEsing odevigrog A8 The seambipgfion of a DSP and a

I d
L UFPRRT S AR, o G o RO B S sy
h@nmumOnauﬂMEDSHpbmnmmﬂednmﬂspér&nﬁﬂmﬂnmmth a generw

pur po e sor, i gnal processor.
100851 21 ASibe T B @gl?%fﬁﬁé@ﬁ%%gte SEGHQERER) | ) g inbodimens
@fsa@gedﬂ{e@&ﬁ%‘iﬁm &nﬂ)&ﬂécf:dlgéac‘t’l&(iﬁ hatdivwaed, 61 & s8RlErethodule executed

transistor logic, discrete hardware conponents, or any
by rbpatssan or heraeodmbisstignet theotwier fAoseftvine mhaddt inpmsreside in

cri bed herein. A.qgeneral - purpose, processor e )
SRGm i Se dbgery GAME TR R RRE B SRR Ry lesigetrically
ﬁi@}grméﬁw RM\(EPRmmﬂele@er@ﬂ% $Akable PRig&thm@ble ROM (EEPROM),
m crocontrol l er, or state machine. A processor nay

wigisterp diarhdible meametiakle disk coRBrRAM. on 2By oberfoumi afglorage medium
91?0‘%1? fiothe Grtd A stgra%g %’édﬂﬁ}\ so&ug edQO I%QQSS& such that the rocessor
m Cr oprocessor, OCGSSOTS

o eeam mfcﬁnfaaslesfﬁcnn Sand wade Jmmm:am a1 the astdIHE: mrdmm. In the
or any ot her such configuration. [0085] The net hods or
alﬁegeartw@h% S@é@%@rmfﬁéwm. AN Rl &, i REficasps. The processor and the

SORRCTRALS nfl) SCHASEANNCYE! itENs RenIRAMLSH aE AL ebminal. 1n

, n a software e execute
theattesative, thrrprbcessorcand‘m]nmﬂbnagm meflivnhmay m1deksshn‘ctaﬁaccﬁnponents

nodul e ma %lde in random access nmenory (RAM, flash
PePoicyess b nly nenmory (ROM, electrically
[0086] P Ogr m@l@r RQ}'@ (e'%@ Shirihémal ihy ﬁfn@ﬁé‘tﬁl @escribed may be
progranmmabl e ROM (E , registers, hard disk, a

meptovesEe g élkrdwarmmme,o Hirgmmarat hleranﬁ'oﬁmbmatsqm rthgreof.  If

A stora umis. c ed
PR Bt Skt e Aidoniand T8 5 ofrBEEh S7dRorplh 0%k as onc or
it mIBtdtvas for Qmie 3l WnhiRerldb@ibiBide@fint. GorhfBer-readable media
storage nedium In the alternative, the storage nmedi um

melideebethcegipaier ploraghanqsiivesseonmunipreioprpedia gsfudiggany medium
AT S o
predeaaspbe ang dvhidatdd atcdgethae daibe magessedsbyda @sputer. By way of
di screte conponents

example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or

wireless technologies such as infrared, radio, and microwave, then the coaxial cable,



in an access termnal. [0086] In one or nore exenplary
enbodi nents, the functions described nay be

WO pp7asipi ed i n hardware, software, firmware, BCT/HHR007/068160

[0087]

[0088]

[0089]

conmbi nation thereof. If inplenmented in software, the
functions may be stored on or_transmtted over as one
or nore instructions or code a conput er-readabl e
medi um Conput er -r eadabl e nedi a i ncl udes both conputer
storage medi a and conmuni cation nedi a including any

er' o%{g?rc]teca %:agvés(f palﬁt[ﬁ’;]@ of %vnts'efletss tecflnoelﬂ%lgsnpucil as 1%&19%(%35&0, and

ﬁl‘ic&b'&va‘kﬂ @re%dluded @ tthee %ﬁtﬁ&orﬁ@ﬁ @rSéiiﬁdn b}jblsﬁ aﬁﬁl'f@l@é efs. usBy herein,
way of exanple, and not |limtatiagn, suc
@@ﬁa&a

1 errpash dish (eDYdarch darPréisAHSCS élwmermw diseARY: floppy
g@g - r%'; - QRLL Ccﬁ%ksdus?lgllf trg[ﬁ@glg c. §RY %%%’n‘étl&!l@k while discs

rage or ot er magnetic sto VI CeSs
ﬂdph&iueﬂéaia optitdigtwitlahsés. Geebintomsafite diovs thewd also be included

ogr.am code in .the formof instructions or
&? tﬁ? F%@P%f EQMBE- f%@%bl%gﬁdﬁe accessed by a
CONPUtRhse o S iRRNe Qﬂ?%ﬁcﬂiﬂdéfktdrﬁl ﬂ%toﬁl%ﬂrﬁﬁtlbﬁ ra!ﬁﬁdslg?hals may be
conput er -readabl e nedium For exanple, if the software

feprasentnd mistnge any odm aanetpsefi diffesent vieehnotogicst hied technopes. For

ERPBTS A F PR sPmetiger har o ity RS gHmbols. and chips

Wit ShBS He t REMORIQ UhSughoGN tIRS abdier dsREptisrAGhS: badNEpresented by
m crowave, then the coaxial cable,fiber optic cable

volfagendupants, clgsiomagnety weyess Slagetisnetidgperarselen sageal fields or
éﬂ%ﬁ@g%@a%§ggh&hgﬁﬂlhg%#fomave are included in the

rni'tt o sk and di sc, as used herein,

i nCI Ulikssccofmpkitit wadukic ﬁ(rfBB} ,apbfb%@lte dﬂléﬁ Cthe metrlloaﬁhlldstﬁﬁye logical
gital versatile disc , flop disk and blu-ra

Blpgleﬂ wHefdey gikattys gafl | %}g‘ﬁ o disPe %‘?é%b%g‘h R0NBEAtIoY Y with the

t
o 858, SPRARE 1. PAADSBLY N BE e, comptr
vaftvrire, dheombopeons of dogut €fe ckadgbillestreditbis n@BBidhgeability of

Thqgse of Skl|| in the t w | | understand .t hat
ST T SPERE C1UNEY NP9 ER Sr Bk Sy loHglegrreuits, and

ﬁgpsaha‘(@ "bb@ﬂ &es@flbéﬂ ftoSE ?%eril%ﬂﬁ@ﬁﬂk@dﬁﬁe@ﬂﬂwﬁ@%@ OW&Rther such

For exanpl e, i nstructi’ons, conmands
fumtoenpdity on lmslegn:atesi agp lhtalsiwasqmbcﬂOﬁwam demldpwpphatﬂle particular
may. be referenced throughout .the, above de cri
DL SO 08 B R0 R R sy
e ement B ASEdribed ifed Eidn ity BRVaHGAE Say O Riri @dh phitRLES apflication,
articles, or any conbination thereo [ 0088] Those o

Wisurh mmlpmemtamrh@?clw}ﬁr%@uﬂétnet berpreécd,as chpiag a departure from
mk%&i%(ﬁghg K%&@ @cks nmodul es, circuits, and

gorit ep crl ed in connection with the
The previous descrlptlon of the disclosed embodiments is provided to enable any

person skilled in the art to make or use the present application. Various modifications
to these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the application. Thus, the present application is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.



enbodi nents di scl osed herein may be inplenented as
el ectroni c hardware, conputer software, or

W@ oovi1sEeé ons of both. To clearly illustrate tPECBHUS2007/068160

i nterchangeability of hardware and software, various
illustrative conmponents, blocks, nodules, circuits,
and steps have been descri be bove generally in terns
of their functionality. Wether such functionality is
i npl enented as hardware or software depends upon the
particul ar application and(ﬁegi $ constraints inposed
on the overall system Skil arti sans may i npl enent
the described functionality in varying ways for each
Sartlcular application, but such inplenentation

eci sidnethahBuIdgcemBerersing heaskph kaader. e reatbed frmprising:
depar ﬁlé’r ihdn g'ﬁ ST d%?l%n%?atcnﬁerﬁipg?lﬁegh d*?@pfdﬂ%&t I on.

[ 0089 evli ous description o osed
enboddﬂemmﬁn@siﬂﬁﬁmnﬂedmhmmenabhblamys@pmﬁmﬂnmhb@1@dJSN)ofa

in the art to nmake or use, the licatio
vgmoaagomfw deeampEed Rrokseag ﬁ%‘bgﬁyﬁ% Soie| qurplier (LL SN) of
feadirt bt PRAAY QGt rb@dé h@ﬁﬁr $ifbirh&fbnl ﬁ‘sehhﬁ)r al{efaderadi&oﬁﬁb?essmn if

generic princinpl es defined herein may be applied
beadder desotnpdissrentfalodi atsout departi ng fromthe spi r|t or

scope of the applicatio Thus

oo+ e ER FRHpaH e iy bR aepaidnformation.

enbodi nents shown herein but is to be accorded the

w dest scope consistent with the principles and novel

2eat ulbs myihod) ofseldimds durthaticampgsmg yrdagageentexgrinformation used
| isin

g> @gg%ﬁﬁ%?m&%n% Ggf%ﬁ%é%% g %glﬁ&g Ekeet EBEMH?R%@? Pagglf 9:

header falled detern1n|ng a dlfference betmeen a link

| ayer _sequence nunber (LL SN) of a previous correctly

deconphegsted eitikam 1a rﬁél‘ﬂéer ICPWIQHPIQQ é?ceg’é%gﬁélﬁ PEViRNTRaeket and the
l}#e ﬁ%k%foxtel?%»@%flésg packet to provide repair
ed for

tion us eader deconpression, if header
deconpression failed; and deconpressing the header of

he cuyrrent pac t.u ing the r |nfornat
the mibh Gt i T, e trior TRl e BP Ry bl retated to a
RAfBE of 'Iﬂgﬁfeﬂ'ﬁfdt%l UP6 R faRkinfeH@mPoRSSL RO BRI P), User Datagram
delivering the current packet to an upper |ayer.

Ftocoqeb (WiBH). end CranismissionfGantiee Prateneb TSP g recei vi ng
t he previous packet and the current packet over a
wireless link. 4. The nethod of Caim1, wherein the

headeThe a@HddSESCialth O, Rk @R pi@li@ihg defr RfornR86hH B&E for header
of Internet Protocol (IP) Real -ti nme Transport

fpcotpEessiop Rpther com@risdat agr am
determining if the difference between the first link layer sequence number (LL

SN) and the second link layer sequence number (LL SN) is greater than or equal to
(2°k) - p, where k is a number of link layer sequence number bits in the current packet,
and p is a shift in an interpretation interval ; and

if the difference is greater than or equal to (2"°k) —p, adding the difference to the

first link layer sequence number to provide a new reference sequence number.

6. The method of Claim 5, further comprising determining whether sequence

number wraparound occurred.



Protocol (UDP), and Transm ssion Control Protocol
(TCP). 5. The nethod of Claim1l, wherein providing

WO epaiis1ieimnf or mati on used for header deconpr essPCHUS2007/068160
further conprises: determining if the difference
between the first link |ayer sequence nunber (LL SN)
and the second link | ayer seq%f‘ence nunber (LL SN) is
greater than or equal to (2Lk) - p, where k is a
nunber of link |ayer sequence nunber bits in the
urre pa , pis a shift in an interpretation
Tt er oy REKRY o7 iR F Pt Letln e PURIR bR number
sepatouna ocdlrkdd comprideldi ng the difference to the first
link | ayer. sequence nunber to provide a new reference )
sequefidiernipigef thepdiffprracenit misatchthagy ofj gqusl, tof 3ibnék where Lis a

o 0. I hor
T o SRR LR wher e
det er ifi thendiffdiaticheis slegrmincé toubbegreueaphaowndequal to 2*(L+1),
ccurred . conprises: determning if the difference is
driemminied i dbtjfer@waw glfeatezth@r}g?%faumf kelps's | engt h
of hajff inef difBrehft tﬁsét@;éﬁ]gﬂ?mo ijat eyl el EQfal to 2t 1), then

deconpression; if ifference is determned to
decoatpeessingdhe beadeyofthetcurat paekst a platadityrphiimgs ufing keplurality of
ditfferagnce ti S grea er than or equal to 2L(k+l); if the
BEPERNRPY2Bet % i ned to be greater than or equal

to 2L{fkddchbmptdising e aRASH f@céNAl haasiay e dMeéhe interpretation
current packet a plurality of tines using a plurality

wtervals.diapyieg Hicicorcntiagks) 40 8n upped l4ykr.deconpr essi ng t he
header is successful in only one of the interpretation

i nterval s, passing the current packet to an upper

Bayer Th8 melhal oetthaeh 0f whealinmtile insby@re@ationt méervals comprise [L+1,
i nteriret ation intervals conpris

e [L+ 1, 2*(L+1)-1],
PGS "ty ST D2 Tl LI i e, where
| - | 5 1961 54k 9 _
PERABER R Srd 8 pRiirtlat i e
further conprising: if the difference is determned to
e le t han 2 £ t hen det er.m ning the w aparound
g'ased%g%nﬁeﬁ?grohﬁﬁl_fi#’&_ “BYPESEnk |ayer sequence
numberr @adiifr&asde &I @ihlit@N o BE 1&s (thatB3)(kef),&hen determining the
real -tinme transport protocol (RTP) sequence nunber in
wrapatmimddrased on information given by a link layer sequence number and least
significant bits (LSBs) of a real-time transport protocol (RTP) sequence number in the

header.

10. The method of Claim 7, further comprising:

if the difference is determined to be less than 2*(L+1), then determining if the
difference is less than or equal to L;

if the difference is less than or equal to L, then performing local repair of

decompression context information.

11. The method of Claim 7, further comprising:
determining if least significant bits (LSBs) of a real-time transport protocol

(RTP) sequence number (SN) in a header is in the range of [INTERVAL LLSN/2, L];



10. The nmethod of Claim7, further conprising: if the
difference is determned to be |ess than 2*(L+1), then
waleqoensipd ng if the difference is | ess than orP@&rusio01/e68160
L; if the difference is |less than or equal to L, then

performng | ocal repair of deconpressron cont ext

i nformation. 11. The method of d aim?7, further
conprising: determning if least significant bits
(LSBs) of a real-time transport protocol (RTP)

seque r i.n the r

PR AR D YSRITOREF lhPEpPRRP ) sonenc
ffimbdren tadicadériaispo ringe ro@[DCICER‘(ZREElLSHmeQﬁempB’fﬁﬁmlng local
in the header is in the range of [INTERVAL LLSN 2, L],

fRat Op dPIOBHAFHIPN ORI EPRIAHOBT deconpression cont ext
I nf orﬁca{era&ns hfﬁc'aﬁta%hss L%@sﬁ cS(-‘fa[[‘t% Plal Sindel RERY o?rtfb ngScol (RTP)
) u rrn

real -time tr nsport pr 0co sequence
sdqeeﬁIeademberr Sn ot h¢adet enatangikee aigf ONTERVAR VAILSNLZN/2, L], then

he a|r| around .based i.nformation
tf}P%’é 556 QT Haﬁreﬂr rde %&ﬂaj‘g Oﬁmbsahgmkéaser sequence number
S0 Mabi §1%Hfﬁc§htt sitd 558)) of aareﬁﬁﬁﬂnetﬂra[fﬁ gﬁ&ﬂ%lt (RTP) sequence
prot ocol (RTP) sequence nunber in the er

nmnh@dntmwmmp@atrng i nformation for header
deconpresi on, the nethod conprising: determning if
deconpressi on of a packet header succeeds; determ ning

13, a Wsefetidat a6 apdRQt RESHmatibRPor ceaks ueadﬂiprteﬁen the method
packet header passes; and if the deconpression

sueRedys and the UDP checksum passes, updating context
oo BaL RSP SR TP L B38lP R ARAFELAiET T N0 the

deconpresse an-u

appar afttu@mﬁmgflf g ufseﬂddt@grquﬁﬂw‘celSﬁJ PP péaekkdunh aaderpacket header
t he apparatus conprising: nmeans for determ ning
h#resshand deconpression of a current packet header

f .al le thgﬁ%%ld{r gsrrsllcoﬁe{esﬁllg%gg Lu?kﬁth@ l%?f’f ?Eﬁﬂﬁﬁ aﬁng context

l'ink l'ayer se a pr
pdaaketionnstdafol dedonipagssionsed lalehwlmguhd:)éafcoﬁipltes&t@ paakettth @n upper
Eprrent packet to provide repair information used for

&Hder deconpression, if header

13.  An apparatus configured to decompress a packet header, the apparatus
comprising:

means for determining whether decompression of a current packet header failed;

means for determining a difference between a link layer sequence number (LL
SN) of a previous packet and a link layer sequence number (LL SN) of the current
packet to provide repair information used for header decompression, if header
decompression failed; and

a decompressor configured to decompress the header of the current packet with
the repair information.
14.  The apparatus of Claim 13, wherein the decompressor is further configured to
update context information used for decompression and deliver the current packet to an

upper layer.



deconpression failed; and a deconpressor configured to
deconpress the header of the current packet with the

WO epais1iemf or mati on. 14. The apparatus of C ai PE€WBS2007/068160
wherein the deconpressor is further configured to
update context information used for deconpression and
deliver the current packet t oGn upper layer.15. The
apparatus of Caim13, further conprising a
transcei ver to receive the previous packet and the
#J rr eﬁlfle %ﬁé ‘Rt%oovfe &la?r{lhef ﬁllélgt erl Lnﬁ%sm% a trgtﬁ glg&a ro?trgcseive the
plelv@hegadl@t ald theasircrapeciet ol ditaarietsspinat ocol (1 P),
real -time transport protocol (RTP), user datagram
protocol (UDP), and transm ssion control protoco
{JCP) Thd 4 aIeH ﬁﬁfrﬁltlgswﬁéreg Ak Tedir c%?ﬁ% I?nifol:}ﬁatlon related to
deconpre urther cohprises: neans eterm ni
aff leasneneliof fmemﬁtq&o’@ebkl\@E)j ré¢dieiniid tradspbit pkotbeyl R TP), user datagrarn
seque u (LL SN) and . the s link |ayer
@@&ﬁ@ﬂ&@Dﬁhﬁﬁipa?%ﬂp@$gCQQ?°§P@%¥@f8&ﬁ§n or equal to
(2LKk) - p, where k is a nunber of link |ayer sequence
nunber (LL SN) bits in the current packet, and p is a
$hi f t Theapmardtmt er@ren 43, wireréinttler dexbmpeassbrifeding choprises:

el B AT e PSS DetaB e TRt BB 1S sequence
hinabeh (LLeseNGRy ths s@foﬁ@‘h@k 14yt @e(ﬁfen&%{ﬁhbér QLLZ3NY)is prddter than or
18. The agparatus of Claim1l7, wherein the

%@btﬁo%k ob, Whetetkels acoimphar o6 dink hesen sequspceteirabari (MrgN) bits in

' n 9, The

L IBHISE, U PR AU RRHS Bk APy

det er memisnépri dddsigo tiendiffonerben e afiat @uﬁdla@@cquacbe number to

further conprises: neans for determnping i.f th

H‘iof"’fd@raeﬁ% referegpe sRAENGeHA RS, 16 dhkaflificgense cigrf)iter Herqg equal to
k? ? | ength of half of an interpretation interval

used for deconpression; neans for determning if the

difference is greater than or equal to 2L(k+l), if the

fference is rmn to be greater th or equa
B L TR e e i T meiR i E st e Ghehes:
ﬁféﬁr{sefBF dReGkigingar RigHEliduhbef whdpaRsinddbagrd. pl ural ity
of |nterpretat|on intervals, if the difference is

deternmined to be greater t han or equal to 2L(k+l); and

19. The apparatus of Claim 18, wherein the means for determining if sequence
number wraparound occurred further comprises:

means for determining if the difference is greater than or equal to 2*(L+1),
where L is a length of half of an interpretation interval used for decompression;

means for determining if the difference is greater than or equal to 2”(k+1), if the
difference is determined to be greater than or equal to 2*(L+1);

means for decompressing the header of the current packet a plurality of times
using a plurality of interpretation intervals, if the difference is determined to be greater
than or equal to 2”(k+1); and

means for passing the current packet to an upper layer if decompressing the

header is successful in only one of the interpretation intervals.



means for passing the current packet to an upper |ayer

i f deconpressing the header is successful in only one
W@Roorhg11ient er pretati on i nterval s. 20. The apparB€UESH7/068160

Caim19, wherein the interpretation intervals

conprise [L+l, 2*(L+1)-1], [2*(L+1), 3*(L+l)-2], ...,

[k*(L+l), (k+H)*(L+l)-(k)], ere | NTERVAL LLSN is

defined as k*(L+l) < INTERVAL LLSN < (k+l)*(L+l)- (k).

21. The apparatus of Claim 19, wherein the

?(Z Com@ﬁee a]?poaﬁraf 0t E?ar C%hfefc'e%’? ‘tl%en%?eréreia%on 11%81"&\7' [ comprise [L+1,

Suhd® Based™on” i"n ot ne
tmm-s}aqumclemu ML ABLRISN). anqkt(mb stlgm')’f(mamk)] where
Mts LSBs rea-twetra % *i

BeERNAd K %@ﬁ Pﬁnqdr?é K eatler= Y ERa\éA L%@Neiw@élb LAD-().
deterntned to be less than 2L(k+l). 22. The apparatus
of Claim 19, wherein the deconpressor further
ganpr Thesppaneanst ¢laim di@,t\ehtam':in itlgddcbmiphasati thitkerenoprisss:
| ess than or equal to L, if e difference.is
det er FRCARAIOF E°RIENEES WHRRHO ‘ms‘ on ARfPriaifsgive by a link layer
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means for performing local repair of decompression context information, if least
significant bits (LSBs) of the radio transport protocol (RTP) sequence number in the
header is in the range of [INTERVAL LLSN/2, L]; and

means for repairing the wraparound based on information given by a link layer
sequence number and least significant bits (LSBs) of a real-time transport protocol
(RTP) sequence number in the header, if least significant bits (LSBs) of the real-time
transport protocol (RTP) sequence number in the header is not in the range of

[INTERVAL LLSN/2,L].

24. At least one processor for header decompression comprising:
a first module configured to determine if decompression of a packet header

succeeds;



checksumin the packet header passes; and a third
nmodul e configured to update context information used
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packet to an upper layer if the deconpressi on succeeds

and the UDP checksum passes. 25. An appar atus

configured to deconpress a p et header, the

apparatus conprising: nmeans for determ ni ng whet her
deconpression of a current packet header failed; neans
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di f f eg@BGEning HUBRI&e RARhNEIARTRPbdhience number (LL SN) of a
current received packet and a link layer sequence number (LL SN) of a last correctly
decompressed packet; and

determining a ratio of the difference in link layer sequence number (LL SN) and
a number of bits representing the interpretation interval, wherein the ratio represents an

interpretation interval the current packet lies in.

27. A method for determining an interpretation interval comprising:

determining a first difference between a real-time transport protocol sequence
number (RTP SN) of a first decompressed packet and a real-time transport protocol
sequence number (RTP SN) for a second decompressed packet;

determining a second difference between a link layer sequence number (LL SN)
for the first decompressed packet and a link layer sequence number (LL SN) for the

second decompressed packet;



determining if a next deconpressed packet fails a
cyclic redundancy check (CRC); and cal cul ati ng an

WO pdognpried ati on i nterval for deconpressi on of PEEUSNT068160
packet based on the third difference if a local repair
node is invoked. 28. The nethgd of Caim 27, further
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deconpressed subsequent to deconpression of the next
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t hr esh@bghini@ans Nr?é&ﬂbﬁr nar8i RErrédtlyd dRkpressed subsequent to
deconpressed packet tTails a cyclic redundancy check
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stoxcdkeigd di3RrenBe.conput er program product conpri si ng:
conput er readabl e nmedi um conpri sing: code for causing a
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Ee%%ie(necte ﬁaur}ndbe?rl (HTBKSN) of a first decompressed packet and a real-time transport
protocol sequence number (RTP SN) for a second decompressed packet;

means for determining a second difference between a link layer sequence
number (LL SN) for the first decompressed packet and a link layer sequence number
(LL SN) for the second decompressed packet;

means for determining if a third difference between the first and second
differences is greater than a threshold;

means for storing the third difference if the third difference is greater than the
threshold;

means for determining if a next decompressed packet fails a cyclic redundancy
check (CRC); and

means for calculating an interpretation interval for decompression of the next

packet based on the third difference if a local repair mode is invoked.

30. A computer program product comprising:

computer readable medium comprising:



| ayer sequence nunber (LL SN) of the current packet to
provide repair information used for header

walewonpriessi on, if header deconpression fail edPCHOS2007/068160
code for causing a conputer to deconpress the header
of the current packet using the repair information.
31. A conputer program produ conpri sing: conputer
readabl e nedi um conprising: code for causing a
conputer to determne a first difference between a
e L ARP LA B SRR DR L TREShETEo P cumen

packeshiadér fpilaf;ocol sequence nunmber (RTP SN) for a
second decor@ressed'packet; code for causing a )
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i nvoked. code for causing a computer to determine a first difference between a

real-time transport protocol sequence number (RTP SN) of a first decompressed packet
and a real-time transport protocol sequence number (RTP SN) for a second
decompressed packet;

code for causing a computer to determine a second difference between a
link layer sequence number (LL SN) for the first decompressed packet and a link layer
sequence number (LL SN) for the second decompressed packet;

code for causing a computer to determine if a third difference between
the first and second differences is greater than a threshold;

code for causing a computer to store the third difference if the third
difference is greater than the threshold;

code for causing a computer to determine if a next decompressed packet
fails a cyclic redundancy check (CRC); and

code for causing a computer to calculate an interpretation interval for

decompression of the next packet based on the third difference if a local repair mode is

invoked.



