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WOEOMMIOBI4GATI ON FI ELD [0001] The present i nvenPCDUS2003/038161

[0001]

[0002]

(0003}

relates to comuni cating information in a gl oba
di stri buted network, such as the Internet. Mre
specifically, the present invention relates to
net hods and apparatus for determ ning whether to send

| nf TSN AND WPPARATUSHORMOBASKLPERVIINATED
o R DA LT COARJUSTEATION.

comuni cation device is in dormant node. BACKGROUND

[ 0002] When an I nternet pr ogpe h (I P) datagram

carrying information destined Tor a target

COMUThE apresent d@vermioni selaenttof commmnpatketinfbaination in a global

service nodes (PDSNs) to a base  station . .

dishibuind aethere kBich casnthe ofnterpgict Mowe cpestiigstly) thehpresenty@vention
I . .

HEHES aRSKOMd opdus 1Y ARBinib SHE B SndRREnAfn (0 a target

stromunidatien devict i shGbBatp. butin éoralagovithdurwagingdfouthe ttafiéc channel

size of the.receiyed informtion acket .as a

£ 53 5 1oty alen Wi 1 targe) gommianicarian HPYiee 1sdR dpeapt mode.

i nformati on packet is found to be smaller than a

predeterm ned size, the infornmation packet may be sent

to the target nobile stBACKGROUMIB over the forward

commog,channel., for ex , 1. WM t hout |t . :

Cra £ e B Bprnt  brefSQTRIEG e bR o0 lPShmaliBh deiea for

Cdﬂ%d’i! RéMniieetioh deWie {seentefidra alpasitt datast i waes(FIISNY)&o a base

i nformati on Facket. This algorithm my not work well . .

piationy canigolicaiprcke rapnirels funeiion dRARAI(E) Whie dhe pRget gession is in

g S HE B GPOE ﬂé%éss fH&etertithd %e{h;%%ﬁ{ezﬁfoﬁ’iﬁﬁﬂn tsfﬁfuld be sent as
ata session 1s in dormant state. wever, not a

tlives databa sty SDRBY) e Qrendgorithintis ¢ca@isathd, sizehafrthé orceived efdrmation

not to be sent as . SDB,  Sone | arge ness s may need to

Bekeb 2 HEH R e |ﬂ9%r€§%1§5€§$?m§?tlﬂa gackepis found to

Be sAahirvghed REdRimlie diZatild Giforfd8BAPhclie? may be sent to the target

re-established. Using a | arge packet Size as’a

friobile siatign es SD&r o en theefprwari ggemonnehaymed nfiok Exaregle agiglout waiting

0 be sent as S d, theref cause.ext ensive
R 5B Himnetclgnone e O Ry R chRish feeds; o be re-
astatihéd Péfoletdendinghd MfdtiRton bAkSE I THIE 8gedeSn Haghot Ro&k well in
time-critical may not be inmediately sent as SDB.

BoOpIpll phvices; for axqraple, Whase elignsy end Jepyernignanessages (varied in size
r4m : S, e t i ed_i :

SRR 1R O o RENIRRER!, 3o R8O GBSl g ime

2060k @bd 4R6reREd/ 1458 QOBLDBSE3Mml as 8DB. Some large messages may need to

be sent as SDB while some small messages may need to be delivered after the traffic

channel is re-established. Using a large packet size as a filtering criterion may trigger
many small messages to be sent as SDB and, therefore, cause extensive loading on the
common channel. On the other hand, if a small packet size is used, larger messages that
are time-critical may not be immediately sent as SDB.

There is a need, therefore, for mechanisms to determine what messages need to

be communicated in SDB such that no time-sensitive message is delayed.



SUMVARY [0004] The discl osed enbodi nents provide
novel and inproved nethods and apparatus for

waledoeomi4né Nng whet her i nfornmati on destined for BCT/ESZPE3/038161
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[0013]

nobile station is marked t® be sent as short data
burst. The nethod includes receiving an information
packet destined to a target nobile station, parsing
the received information packet, and determ ni ng
whet her the received i nfogpvARYacket is marked to
be sent as short data burst nessages. [0005] The

di sc| Deediselatasoimindimerts pravede xmvobambnrp@«y@ki ma¢tblods and apparatus
fo%ét?#ﬁt%n{ﬁ\tvp&ger lﬂgoﬂ?la@ga{f (gesg cgfofr c()lr IB%‘PI%V%?ty)ni iy rrg\rked to be

Wint & €St dto BN Thd inethod ShoMadds reﬁﬁngraﬁ RFSrohAoh Ydeket destined
encapsul ating information in a datagram where the

@at &geeinMiohids stEisnapeiagdhe peacivedrinfaamatiom Prelish atrxdedetenmmng
@ﬁ@tﬂ&r thepférctefvgﬁl ﬁfo&ﬁoﬁ?ﬁ&&f Enn%fﬁ@d ?%te é%nw rseslh‘f.‘;i;‘ts’data burst
conmruni cat1on I nfrastructure ellvers i'nformation
masagsul ated in the datagramto a destination as SDB
ness 0006 n_anot her aspect, an apparatus for
Commuti QFL%@B‘# pHIERSrfuEbeR Progulernsvel and pppeved methods and
patdn® flrahh@®ihg MG Fof SHEM Yiatdbufrst B?C@éh\(f@f na% wireless
transmtter, and a processor conmunica Iy cou
eonahunipaione rmtworlsml tThet eethat dndledss andap’sddetmg mformauon in a
sLans mtter, T I s,capabl e.of executi

BB, 0 e 0t OB EEHLRE o e
lﬁﬁitlahlﬂ gs theﬁﬁt@fa@@ﬁ@ﬂlﬁfb@ir&fssﬂdﬁuﬁﬁﬁ&&ﬂ@@nﬁ&%@ﬂmeTﬂﬁwers the

features and advantages of the present invention w
ipEuBgtonsr@psPysd dnthe dptagram t9a g%tlaﬁltloédiS@éB?cmﬁwg‘tﬁn of
di sclg t t in ..
conj uncfsﬁ)o%q%%?%&eﬁ{ ﬁ%pchg%twugn 9(% &)x&xgh@ tm 1%for%§6%]destmed for a
tertg€t mibbilk Istasibn dichsdes aCrﬁéIheIfyl Wkt di r&@aﬁ@dﬂ 4 atngittey @hd AGrocessor
nobi | e-term nated short data bursts [0009] FIG 2
qqrmfagﬁlF%HVQg} covpfad with dhermemet Wit theatessivernand the transmitter. The
u 1 L at a

FORARS IC TP MAROLs PR Il 16 Ry By fofeentioned
methbdsist rat es a header portion for the | P datagram
shown in FIG 2; [0012] FIG 5 illustrates a type of
service field for the header portion shown in FIG 4,
accor di ng t 0 BREEFEDESURIPTION OFBIERNGA VINGS USt T at es
a type of service field for the header portion shown
i n FI'the featureseadradyaniages Oéﬁ@tmeqenémb@umsml beygne more apparent

1%8‘9%@ adidnSa & %I{nbjt?gnogie’ m@ég % embodlments set forth below when taken in

conjunction with the drawings, and wherein:

FIG. 1 illustrates a call-flow diagram for delivering mobile-terminated short data
bursts;

FIG. 2 illustrates an IP datagram being framed and encapsulated,;

FIG. 3 illustrates an embodiment for a base station and a mobile station;

FIG. 4 illustrates a header portion for the IP datagram shown in FIG. 2;

FIG. 5 illustrates a type of service field for the header portion shown in FIG. 4,
according to one embodiment;

FIG. 6 illustrates a type of service field for the header portion shown in FIG. 4,

according to another embodiment;



[0014] FIG 7 illustrates a type of service field for
t he header portion shown in FIG 4, according to yet

waewilosrs2enbodi nent; [0015] FIG 8 il ustrat esPemnus2003/038161

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

alternative header portion ¥or the |IP datagram shown
in FIG 2; [0016] FIG 9 illustrates a frane
structure for the PPP frame shown in FIG 2; [0017]
FIG 10 illustrates a parsing algorithmfor the PPP
f r ameFEKRholusiated &Stype; of[seBidd] fidtl €r thd hehded ?)bftﬁ)tn%o@n in FIG. 4,
g%gpsn ng al gorithmfor the header portion o
ReiR yel ArQthen gntiodionent; and FIG. 8; and [0019] FIG

ééT'A'.t ) SR RGBT B A AR IO g, gown o

El& 2expl ained in detail, it is to be understood that
the s t he ventlon should not be linmted to
t he dﬁﬁgeﬂ ‘ﬁuﬁfatt%?eg@aﬁ srycheeitenihe REY fraane showary ek
of t hprsaAURARERAES ajfatsuflf%)ﬁlggnﬂhﬂl ﬁ)? ﬁlefdlsii’ﬂ oy ghcmln in FIG 2:

description or il int raw ngs
is toFKs lllméllestsat@oajpmhlag atgwthuhrfas&mllmg@erqmmon of an IP datagram

ermn g is for the purpose of
§V ah t@ %mﬁﬁf@ﬁ}e not be regarded as liniting.,,
[ 0021FIA 1B il1dstiakds uSsirhpli s phréing hightign di agram f or

nobi |l e-term nated short data burst i nformati on
delivery during dormant packet data session. During

dormancy state, thep, ??#‘F mﬂocol (PPP)
session i s maintai ne ﬁtEl?% ]ng
deact Befateeskveral Bﬁxbbﬂﬂﬁdn@araréxpm&iédah debsl, ROSb B8 inderstood that

| P dat agr m(s) is sent to BSC/ PCF 104, in
@{" gif’ tﬂ% thedayensien s elaldméhe Fimted tothg dewilsphibeicenstesstion and the
I
%t%f(g&%g%%@hé ngfrltg géﬁ%)ﬁﬂ rﬁ} gﬂggloggé\gﬂlfg(d%gcn lugn ‘?ﬁ‘ ﬁﬂlﬂ;‘ated in the
qlrhwntgyp Alg, itsie twb&:mlc(efs@ﬁ)d thiatethel phmsctdieg}hﬂﬁldeﬁmnology @ked herein

| P t ked f SDB
o DEPUBoR Sieatstorionnd BRI Be B ERG ey PHDEGh (o)
to defiGyer illigateb f SNMAbWOFiaBRmORR m bﬁll%ﬁé}ﬂg&:&l %@t data burst

deternm nes that the received information s
1§8mnaa@n SeigerpdayimrRomant fpackst dptar Sfesmm; @ugmg eioahancy state, the

S Q_l ocate t.he.
tat Oﬂlté §sgé1uﬁ)gp ?ﬁesst%elslrﬂ?lgﬁa%flf\% aflig é’ht‘nnﬁg isqgggctivated.
Infematie aBDRTRR theCPRSNE02, é?r agmraatagmnt(g lJ‘&nthbBSS/PCF 104,
station 106, in step The target nobil

(NB
iay step dB)- rra?gﬁé’%é&fh tlteédmakfwt Aedgterpiinasion geerﬁ@rlww pagend the
AGHHRE SERI0E 160 TP L 8 O rfton
th(h oyrledofservice (T@Sbttflekk 1ISEBB hdA8&/ ﬁ’@lﬁoﬂ,Qﬁ the |r¢(%BJeGITP datagram is

108 to | ocate

Pk fornap Bl i B EVRCH Wt st pebnish GemeralSpagitiver the
iRfoPmade & SOB: g3 B¥lel/Peh lbh %lefehﬁfnfeb Chat ?ﬁ%@&{/ed ﬁ] n{aIBSH should

sends the information. This procedure 1s not

behentadPBmB SUPCD 004 05 t4REf0RGT A #BASRBHARS I dtep (d), to locate the

target mobile station. Subsequently, the information is sent as SDB over the common

channel, for example, to the mobile station (MS) 106, in step (f). The target mobile
station may be identified in the mobile’s general page response message received in step
(e). Otherwise, if BSC/PCF 104 determines that the received information should not be
sent as SDB, BSC/PCF 104 relies on mobile station controller (MSC) 108 to locate the
target mobile station, e.g., through the general page procedure, re-establish the traffic

channel, and then sends the information. This procedure is not shown in the diagram.



4 [0022] In one enbodinent, a network entity, such as
a group call server 110, nay provide the information

waleaiiosrds f or the target M5 106 as an | P dat agpemusioRgnss161

[0022]

[0023]

{0024}

[0025]

[0026]

102 encapsul ates the recei4ed | P datagram before
sending it to the BSC/ PCF 104. FIG 2 illustrates an
| P datagram fram ng process, according to one

enbodi ment. | P datagram 202 nmay include a header

por t i BNo@ emBBditddhOraTBétverk BRfityl @fch hf a g@gﬁfg QR sbfa/ea 110, may
PPP peer of Ms 106, PDSN 102 may encapsul ate the

Pr@lvflélﬁ\ihftjmlf@nwﬂpagiﬁsimeétﬁg the $jrget MSFiFﬂﬁ as medaelatacgom arfPSN 102
Eﬁl ttésat 650 e]]r‘?‘od)ag{g%e b%foF> g € g "?%me[ tggg? #S% 104. FIG. 2

1ﬂh§bfzﬁé9°dd i3 Mé&am frdnfiih@ lpmzegsa bd:ddr&)dgﬁp@ﬁé tmbadient. 1P datagram
2 | OS) for cdma2000 Access Network Interfaces,”

ay (rabeipga Dyadep pprsion agd g iREPrDAEOR npmonatlf é?PS:I\g 1%@ a PPP

RECCPES 164 rRREH Ay Bl 5ou EREL L EcilOUE By 202 i a PPP

hdaderr 20cleindexdPHFPrhilel 206HoRNiAg affPPrfirarge 2082 GRE packet

214. he RE packet 214 is treated | P. payl oad

and | gssied o t FEb B%@eptp 304 98sriked afn’ MAJETAMS-2001,

%ﬁﬁ%}dﬁi’l Sfp@&fl@é%ﬁﬂ%@S) fof Q@IﬂliZd@COtﬁécegs‘:N@(%HPﬁlt%es ” August
214,

packets 04 renoves GRE header
A, (I@Svéddelvefmzseﬁdmmltehefmaw wtl@%(y&QFeIMZRES%wZ adds

RFf e S b A CGRES sy FLQ 6% B Rag0td2)8 g gsceived PP
Hhifle 208, QirEfMS ﬂﬁ':dG et PEN THReGRECHRketdBI4RIsSESRDRs an IP

is dor rrant BSC/ PCF 104 needs to examine the received

aageds adsigessed @ethe BRCARCKAM en am A 1A sapractipnfof gyample.

h
ne | BeSBRABAD B8 polfsl 25y SSORCE SLLHI, 1 GRESRaccr 21
el 1@ Head@(mz&]"orh tthd ®c¢iosd GRIBepdched 2124 eﬁlldng:h}EadB:@pmiﬁfﬁ headers
214 contains an inconplete PPP frame or nultiple PPP

baleireeneias Siraglormaton piver firg €Y miqricgethe EFINSAP6) As discussed
MR MoK Ke st 31513’83[(& data E‘&Ql%ﬁ?? ldofinart OB c/PEF rirg& I?xe?zlﬁzi%?xamme the

t he st andar ecifies that a sequence nu
iencived BEP |frante|1208(ﬁliletaemd®rwﬁdre timajedder préidn b tlenPudagagram 202

R BfoBruts g Hobche BhgBRRAZ porilLbe aie aler Reren.

BSC Pehs pOMivIethaesIug @REB@cHe@Qﬂ M@rﬁalﬁ%?%l H@%h@te%e PPP frame or
beforelgarsm the PPP frane. [0026 is a

miliple PPR drapies ek SEﬂCégﬁdamHA/ETpi\/Ia?rrs |“M§m1es§fIPei\T®8®ﬂP@1andard 7
]590 L rrg r?t ?Q(gll llgrrl ?o utscl:ag eosstae \gfar ng%eglrﬁr% %}EaER a seﬁuel(,)ncg number field

mamﬂe@tmh ahe mmnheadwmonmay QiecﬁedaﬁoaensﬂﬁCé@sqhelﬁﬁﬂ &elivery of the
and/ or nessages may bhe exchanged between BSC/ PCF

304
pAsHetspb i dhes exgnt thatsthf; Sfmuan%namben af &RB dieadyg210 is enabled,
ﬁ@@p@rsmmesg QdnchESe gefég&eﬁ@k@ adkeRbL g&@mo%ﬂecﬁpﬁﬁame

nessages use 0 6staplish a mTunl cati on sé&ssion
bet WeElG. ths BSGpRIEd Blddk divgramn lof lae estbatlinoamt 806 BSC/PCF 304 and

1@%{%&%}' 8@5, axg{l]%n g?g%&%}g&s N ?Igerélngdvlggeﬁgsf 3 gc% selése%ﬂ)odiments.
For a particular communication, voice data, packet data, and/or messages may be
exchanged between BSC/PCF 304 and mobile station 306, via an air interface 308.
Various types of messages may be transmitted, such as messages used to establish a
communication session between the BSC/PCF 304 and mobile station 306, registration

and paging messages, and messages used to control a data transmission (e.g., power
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i nformati on, acknow edgnent, and so on). Sone of these
woremgagE26 t ypes are described in further detai PChebmns/03siel

[0027] For the reverse linky at BSC/ PCF 306, voice

and/ or packet data (e.g., froma data source 310) and
nmessages (e.g., froma controller 330) are provided to

a transmt (TX) data processor 312, which formats and
SdifeAegats bie GRboAM AN, REIGRHHASE N, ndN® 6X). NS6Re of @kkisB dnessage
schenes to generate coded data. Each codi ng schene may

types ygalesgriped pofvsihauddtghbdéweycl i ¢ redundancy check

10027 " g Kot 1R e B rPER: a0 e o Ry RS L, b a e

SRESOYHD a8 Ynd3eaged (edl, frofl Mgortidiler B8O ars pREA®RSL tod@ansmit (TX)
di fferent tzges of nessages may be coded differently.
flga pojcesior Std gehichifrmalsand W@?P%ﬁ thei dpsriandomassagrsulish BRe or more

ngd. f r 0 se o FTe d .
O iR S aPhORR, coBIoRRRS "Ranll Spa BYEKE  pe igetude any
t@nbinktibn steyetio cadvadsicyruheckt (CRAOYE cosesluti@raly taddo) blo€kheand other
nodul ated data i s _then provided t transmtter uni

a
gorigR) Orecing i ThoNMeiae (i_ét.agpac%_efoﬁiarér s gansy be coded
G8hE dRR2LR Schedded NS FEER ¢ %ése&mésbelg‘e%ﬁn ibe@Pfed differently.
guadrature nodulated) to géherate a Treverse |Ink
[0028] si gnallhe cbded rdateeliss ¢hdni providegntd ai soduolatoedMAPY U4 and further

dupl ex D) 318 and fransni d via an nt enna, 32

DRSS et Syt o) R SRt etieRod®” enrEHRL #75 a long PN
sdgiknd® SH3RIned So RIS Bief QSroMiadN B BlAd@aRd0datd M HRE provided to a
t hrough a dupl exer 352, and provided to a receiver

tppsmiftrourR) (BYAR) Bd6 pdreopdifionpg e.g.e cenvasted dgiogeraitpelg analog
<N ' S, Rf i il o
0 004 2 SR e Do TP e ik s,
BR6 reveweiimekighili i rabid abrdih iaodpléxer gD) 38!dndrisansmitted via an
anplifies, down converts, and digitizes) the received
antenng 32048 BV He84sanpl es. A denodul at or ( DEMOD)
356 r i p . . : , r

00251 200 SIS CR 0P S GE RIS g 1 RRBHERT: anRRANG'S50, routed
trecuphea ddplsyertdi2s andDprayitiedabar red&i6emmenit (RGWRBSAt BSC/PCF 304

rake receiver that_ processes nulti.ple instances._of the .
FIBY EFSFEYF TEHaOndRE B KOt LU B REAN & frBIOBILC tation location

{86:@hatRn( B JRSHPEAESES 306. SREcAiNENuME 38 esontiliRns (e.g., filters,
synbols to recover the data and nessages transmtted

amplifies, dewarcoavérisnland figitizesp thevieeaived, siged/ gpdievidemsamples. A

RO S8 5 A 107, BRSBE eoven, i

Genbddhteer thd7Canilys itd) Qirbvide | 18Sdvietkel k@ABols.0r DRa@diktora356 may
group of mpbile stations, which may be based on the
Haplpmenk/a sakerrpeei Yas$hatepragessas dRaltipleTingtapges of dhg Frgeiypd signal and

g&ﬁ? 94 @&@f)ingé Qgﬁlﬂtg]ﬁRxAdl%Qgg @?Z@%gﬁ)@@ss@f 358 theébgc.acodes the

ompl ementary t at per se station
Banalsl| tat @rodhb 6thandhtR4dnd amesspgesc esmsmittSb ®nnehe reverse link. The

recovered voice/packet data is provided to a data sink 360 and the recovered messages

may be provided to a controller 370. Controller 370 may include instructions for paging
a group of mobile stations, which may be based on the mobility of the mobile stations.
The processing by demodulator 356 and RX data processor 358 are complementary to
that performed at base station 306. Demodulator 356 and RX data processor 358 may
further be operated to process multiple transmissions received via multiple channels,

e.g., a reverse fundamental channel (R-FCH) and a reverse supplemental channel (R-



further be operated to process nmultiple transm ssions
received via nultiple channels, e.g., a reverse

wo vdaseeé al channel (R-FCH) and a reverse supptEDBI00&D38161

[0030]

[0031]

10032]

channel (R WD 2004/ 051426 RCT/ US2003/ 038161 6 SCH).

Al so, transm ssions may be sinultaneously from

mul tiple nobile stations, each of which may be

transmtting on a reverse fundanental channel, a

SEHBI 98505 URArEINEBiAnay BB inatanediislPREM. mﬁlﬁ@ﬁoﬁmgﬂa §t5't€’ons each

forward |ink, at BSC/ PCF 304, voice and/or packet data

olewhich mayde teangmitiing ep @reversandamentaheharnsb (ererge supplemental
c Iler 370) are processed (e.g., formatted

&{agmlé%{:%orlgd) by a transmt (TX) data processor 364,

f ur t hen tips foeesgdihk( &. ESC@Mﬂﬁﬁblwﬁlw@maeE&haﬁ)(e@ from a data

nmodul at or (MOD) 366, and conditioned g., convert ed

$WIGE 32 gn Frgaﬁsafllggs (. %ﬁgpquoggollquqmb p.t@cpro%qud (e.g., formatted and

SH € T SO AOGR fy WgFICD, 3

sprg:‘rdalbylasmodulated (MBI 396, andoéandiziondd Pe.g. a:amwkerta@ Mﬁdl@mgnals
ia.an na 350.to BSC/ PCF 6. Forward | ink signa

%&%ﬁt%ﬁ?@qdﬂ gnd Qugratuge Wﬁlgaﬁ d) Ay Bé@n@@#wgogntgﬁmm) 368 to

%é?fei’@é d rbiwald 8hE E%hal' STHeSfoRI M@ qm@él@'gj £N0ated 4RroulR Hﬁ]?gxer 352

hr ough dupl exer and provid a receiver unl
@@Ztrarﬂeﬁ@dﬂéa anleina 33PtocBSHAPCFHS. Karwgrd limlosignals include paging
g lzla\ierts filters, anplifies, quadrature nodul at es,
é% dlgltlzes) the received si gnal and provides

sanpl g6 BSU/BCE 30p| &R ®iwvaid Raesisesd i6 QeéhveddE}‘B RARARE D20, routed
decovered, and pilot denodul at ed) denodul at or

thponghsluplesor S, g%ﬁmvsde ane r@%éf%;l%éﬂ% Rgceiver unit A22 conditions
Bpeain ot end museaRTt SRR IR By S e i

a processor
digwad and tpr@ddesrsatpiesf Ofhwadachpldsrdte prideessed ¢ay e deshrekrlied, degovered,

#\gg@r OV’L{S élgrqqtg\gla%g?gt g\gség)gguﬁgg B ?cg @}qulgc}er g%gj;/o?sr eagd the symbols are
fePMREF %E&Ee@%%dr@xodéaQnﬂ%gﬁdﬂaﬁf l%}%& FdceRe dfaﬁg) ocessor 326 to recover

regi stering bas
himbiatal anyl roéssages trapiinited snahe ﬁlrwaidDhﬂly p’ﬁh@fccSmcﬂ d&ta is prov1ded

Bt 32] FIG 4 illustrates heade ort|

b B8, 1 1 Booversbmirsraest-Fray e Brayidedh B aptidler 330
@%r&léb%ﬂ'"fﬁ incRid8 - insthRti¥Ry £ra8 1§teﬁh§\B®C/P@P93(i6P V\thYdhemay be
of service (TOS) field 402 is t%e second byte with

fased pe theanoibinafdhe wpbilhetation. dat agr am 202. There
exi st three wdely accepted mappings of TOS bits to
service definition for I1Pv4. The first mapping is

HEijp@df&SﬁvREQTli&)Bltd nternet protocol," Septenber
1981. _In this RFC, the TOS field has flve subfi el ds

as shB\h 4 Hl ‘FF%'@? @ hpadenpestion forothe dEndasagram; 202 phogyr ip FIG. 2,
Acﬁgl?i?rﬂa%a o ec&éence : ﬁ?o%tvgrs}’(ﬂll MePvAR RO B tyRBrEERRee (TOS)
fleld 402 is the second byte within the header portion of the IP datagram 202. There
exist three widely accepted mappings of TOS bits to service definition for IPv4. The
first mapping is defined in RFC 791, “Internet protocol,” September 1981. In this RFC,
the TOS field has five subfields as shown in Figure 5. Three “precedence” bits specify
IP datagram precedence, with values ranging from zero (normal precedence) through
seven (network control), allowing senders to indicate importance of each IP datagram.

The next three bits are “D,” “T,” and “R.” These bits may be used to specify the type of

transport for the IP datagram. The last two bits are reserved bits. In one embodiment,
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makes usbef kirshasttbit. Hend) thin ks ek &ily thd AstBiCas an unused bit. In one
enbodlnent the group call server 110 uses the
pent ihe sropr mll pewser (14 disey, theyaeseriedt bit tipathe aTOS field to
S t tEd a
%%Sfé%% EATAES) (IR, b Guel SR, i F1G. 3. for
¢hampleasigeid swoldi the [Bdabgram tasheShigenmebidgstation] MAM ﬁb@ges.
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tedi fo%ee%"rpj d1§f€fe‘{1h§1esef\71€é7§m&l%rka§s RS GhdPRR I ZBFF:“Deflmtlon
2474, "Definition of Differentiated Services Fie
((f@ffeff@ﬁd)edl Jervibes FII@M(% &ﬁeﬂ@vl@ thie At and E&ﬁcﬁﬂhbrs ” December
1032 T Ba 80N Mkl 806 Yl ArARS dlrdided & DSCP) ¢
| fere?m%? 9B Mz 8 805 A EsE s?rglcel??d]lecpé’ﬂrg( ) to
ihbicate &lie @ Bop BB G (PR B ainicp@ forahd IH @ftadrh@. MBe last two bits are
datagram The last two bits are reserved bits. In one
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ashdrowni in FIGE. 3, For feaamplea sipdudd sa’(tbtlied[PS&itdgl’aimetol e target mobile
data g@to the target nobile station as SDM
%ﬁ MIRS%ESFIG 8 illustrates header portion for
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byt e Jibel d that ely foll
it I PRI NT SEERR CNET -
Bﬁ@v&@ﬁﬂ HAR80E 20BEGWH th Figlu® NTRIOWAEM Raves open in term of how the
8 bits of the traffic class 802 field are used. However, there is on-going IETF effort to

adopt a service definition for IPv6 similar to the service definition of IPv4.

Going back to FIG. 6, given that the first 7 bits of the IPv4 header portion may
be used for service definition mapping, the last bit may be used to indicate that the
received information at BSC/PCF 104 should be sent to the target MS 106 as SDB
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frame, BSC/ PCF 104 extrac t he. GRE header .and | P
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C € 5' gLl e 1%4\'1 dt ecrt'ﬁ tae the target
BRURRT D A s Tiing Kb s over, RSN

NB 20N BEE/PRRP104 a0 arsstthe!abUTOS afild,] BSOIPEY 104 detects the
fields that may be negoti ated during l'ink control

lpﬂga@én&gnd spé et fai BRP ifrep 20871 Jy frds sgsion; werexaming the PPP frame
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a hlgh | evel data |ink ontrol 6§§5|DL C) frame struct

More tigfails @ppPY .I%?deb@z@sm i REFC16%d T HheReint ipeboint: FBaofocph (PPP),”
j{@iﬁ‘gd‘ﬂ.ke Fram ng, " July 1994.

FIG. 9 illustrates a high level data link control (HDLC) frame structure for the
PPP frame 208, according to RFC 1662, “PPP in HDLC-like Framing,” July 1994.
Fields 902 through 908 relate to PPP header 204 of PPP frame 208, field 910 refers to
the IP datagram 202 of the PPP frame 208, and field 912 refers to PPP trailer 206 of
PPP frame 208. The first field 902 is the “7E” flag to denote the beginning and/or the
end of a PPP frame 208. The flag is followed by the HDLC frames 904, 906, 908.

According to RFC 1662, the address field 904 may be set to the octet OXFF, and
the control field 906 may be set to the octet 0x03. The HDLC information field
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QT




Fi el ds 902 through 908 relate to PPP header 204 of PPP
frame 208, field 910 refers to the |IP datagram 202 of

wo b@4PR24 rame 208, and field 912 refers to PPRCT/USI00®038161
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206 of PPP frame 208. The ¥irst field 902 is the "7E"
flag to denote the beginning and/or the end of a PPP
frame 208. The flag is followed by the HDLC franes
904, 906, 908. [0040] According to RFC 1662, the
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octets fter FCS conputgtion, the tran
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the bits tor control aracters Ox
indidating 6x NEBBnd the LSB indicating 0x18. The second octet has blts for characters

0x10 through 0x17, and so on. The value OXxFFFFFFFF indicates that all control
characters are escaped, according to “PPP Design, Implementation, and Debugging,”
Carlson, James, Addison-Wesley, 2002. An ACCM value of 0x00000000 indicates no
ASCII character valued between 0x00 and Ox1F are be escaped. Each flag sequence,
control escape octet, and any octet which is flagged in sending ACCM is replaced by
the control escape octet, e.g., 0x7D, followed by the original octet exclusive-or’d
(XOR’ed) with octet 0x20.



i ndi cati ng Ox1F and the LSB indicating 0x18. The
second octet has bits for characters Ox10 through
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all control characters ardoescaped, according to "PPP

Desi gn, Inplenentation, and Debugging," Carlson,

Janes, Addi son-Wesl ey, 2002. An ACCM val ue of

0x00000000 i ndicates no ASCI | character val ued
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&D& P0Aatagiamc202, bﬁ&jrdk&smqmrw the MPNPOSt bies. PRPtHer Xt Bextion, the
BSCI PCF 104 deternm nes which fields are conpressed and

Hgetithay thapthe BYCAPGE d84 esesrte paise g TEIchpwa it desyilster 1 y

identify the beginning of the header portion of the

I P datagram 202, in order to parse the IP TOS bits. In

PBBEmnteBmshigoﬂgoritlﬁn al gorithmthat the BSC/ PCF 104

ST O, —
ﬁIIF' fabdek ¥ %c@hpﬁg:frﬁﬁgs e RYuis SEPOrI04i B gﬁrs% Ef:fé%acket data

frames or inconplete franes, which requires BSC/

gt duringr dasmaney fate ke detd@mae thet PR frama flag geatenerankhe algoﬁthm
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gb[};hg ?@gﬂhﬁ%%f%‘?eqféﬁﬁ&zﬁagoﬁﬁ RARBCHRESH wollfd At 4AbHWABre PPP frame

204 begins. This event may occur as a result of improper PPP implementation or when

there exists one or more errors in the data stream. The algorithm continuously checks
for presence of “Ox7E” flag sequence until it finds a non-null PPP frame. Specifically,
after finding a first Ox7E flag, in step 1002, the following byte is checked for Ox7E flag,
in step 1004. If the following byte contains another Ox7E flag, meaning that the PPP
frame under investigation is null, the process continues checking the subsequent byte, in

step 1006. However, if the byte following the byte containing the first 0x7E flag does



to the beginning of the follow ng PPP franme, since it
woul d not know where PPP frame 204 begins. This event
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or when there exists one dt nore errors in the data
stream The algorithm continuously checks for
presence of "Ox7E" flag sequence until it finds a
non-null PPP franme. Specifically, after finding a
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tdmimnirfgethe fredultaofi axglusivt €ORI QK@R()Qif thoby@i of dhighahl information to be
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St By 328N for the control field val ue 0x03.
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control stape e.g., D, and then a byt
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B cpormasionmey i o copiEalL fEicr J0G i fiokisom | Groctly or fieueh ACCM
PR VB R PRIkl PRRSEEL o 00
cerrgspending do ity fitsh dtytet dieprotdcak fitdfd 908. BSC/PCF 104 may flrst check
whether the result of negotiation has been to send the protocol field 908 through
ACCM. In step 1020, if a 0x7D byte is not found, meaning that protocol field 908 is
not going to be sent through ACCM negotiation, BSC/PCF 104 then checks, in step
1022, whether the following byte contains 0x00, corresponding to the first byte of the
protocol field 908.

After BSC/PCF 104 finds 0x00, corresponding to the first byte of the protocol

field 908, in step 1022, BSC/PCF 104 checks whether the result of negotiation has been



0x03 corresponding to control field 906 is detected,
directly or through ACCM negotiation, the process
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Elrst te of ﬁ%@ B&otoc fle d 9%% e.g., O0x00, if
Areipepl 9 IBFARBYEe i s checked
for Oxg Qtep wWos e it tﬂegboyﬁt@ ?olfdvfngé tﬂ?:yﬂﬁe 9$nt5ﬁlﬁlgmx@@§6€s not contain a
field 908, e.g. 20, in ste
value phleespesdulng 6 ﬂleitretdsyl@gfzthﬁ @rqte@pl fﬂ@h?ﬁ&ag g OCRSJ"@!PCF 102
f b t d 908
BRGRIRRE db Srepoftay PG R 191 eRaBL JROE ipetp® peibia byte of

eeﬁxﬁfbé@l fikldt 908, e@c A1, KWR%dQﬁlltﬁ be2@r ot the Ql:suflﬂ iglyds, the process
908, e.g., 0x21, as di scussed above, [ 0055 In ste

@@21119 o stem 8028y 116 thegresdupirieeiiag v the @mﬁ@ @8ends up in not

AaimetRl LARLONS B P AL R PBSLOES RBhs ‘P‘eté%%efs%:ﬁﬁ%é’ in step
1016, looking for the following PPP frame.
It should be noted that if the result in step 1022 is “no”, meaning that the first

byte of the protocol field 908 is not found, this filed is compressed. Thus, only presence
of its second byte, e.g., 0x21, is checked in step 1036.

IP Datagram Parsing Algorithm
Once the PPP Frame Parsing algorithm has reached the “Parse IP datagram”
state 1028, indicating that the algorithm has successfully detected the beginning of an IP



determ nes, in step 1034, whether the byte contains
0x00, which is the second byte of the protocol field

wWO@4/081406 , Ox21, XORed with 0x20. If the resubtT/US2003/038161

[0058]

[0059]

[0060]

[0061]

yes, the process ends up i1d step 1028. If the result

of checking for the protocol field 908 ends up in not
finding the second byte of protocol field 908, e.g.,

0x21, the process end up in step 1016, | ooking for

gl 910V BSCRRE 1044KEn ulifistln diforih@ubctoRBnd & 6 embodiment

that if the result in step 1022 i$ "no", meaning that
asnghomnrigtFiguse &, tefparsedhehesdercpsrtion 400i(FIGs4) or S%)t(FIG 8) of the IP

0 S0, i S G D i DAL K BOFEE e e

aIg3fthm asilhﬁé%gﬂﬁﬂfdﬁﬁflﬁylt@g ofAltigo BQIHimhbﬁﬁ57donﬁbfiﬁe40m Qtnd 800 are
PPP Franme Parsing_ al gorithm has reached

ansyitedhin the folleWirgperder: Rits 4 ity PHasd- ]t5h @ﬂaﬂé&% tan%blts 24-31

U35 S BB LSS DSBHREIRR £ 0 Hringwod

%(Bil%j; itOgertinehe TOPVIPZeadan aalthyor tra\mnse aoewiotlk. @ hiwordering is
one odi ment. as sho re 11, parse the
ﬁ@ ARty PP YiD Brder:| ]\gﬁs}f’ gkgﬁé Gt té“af@ )mt8$ef§ Heother formats,
g@éha&'r f'i‘lnht%ﬂ*,oentdf’and!%&@ Gkddring SBECOMPER 109 dofvEHsCHE Headdrvalues into
one enbodi nent, the parsing algorithm assunes the
hctmorlbwfesar&r effiere3Rniing th@ algerithpo rari roglss 4Q0ropridte8@apping such
ﬁﬁf eﬂ nﬁgedcuntrg ollowi ng order: bits 0-7

e 83 PECutsAPIODEEYS3 " and bits 24-31 | ast.

Thi's Q‘héfvamETOSSﬂ@ldMOQO(F*DG%)SM e Y6 Gradicl€1akd1802 (FIG. 8) start
which is the %/*te ordering used in all binary integer

witht n&bitamrsien Heldd rhs 4Bt vesion: feld epafaing tlrrﬁeléR/mrﬁlonTﬁn@er For
ESV% Exgﬁl’l i Ve o‘?xg ﬁ%l ve?goﬁl% 1?305(84 %‘ﬁ QTXOP,:) %es et:cstwely. For

ores binary ers

detefiniagg thel Vetsﬁdﬂe nembéra md)ylgenmnd ehdvﬂg in BT/ ACEhebQ¢ whether the
onyverts the header val s into wor k- byt e order

Bet oy of fibmhgager prtign a% R Haggrm Riii ssirapspitsghaceeiding to ACCM

F%}Eﬂs?gn SHEfhertdiREdy. N t?l: Gl ﬂ the Zn)éﬁﬁi" gSﬁIﬁ)HHQ B&{d¥%o contain

The TPv4 TOS' fie 402
OxADS inc step ald92.80Ragikp Ghat8the sfiray bytevwft thechedddyi portien ss owgotiated

hirutie 1 CCHpine St By hef KRS Tt pice aiEh D38, in step

DY €6 uhFueKOX NP with ©XDPE Hehdete¥oveiaE the original value.
detern1n|ng t he version nunber, the al gorrthmshown in

FI G IustepétQés thenenigies content ¢f th%flr%yv@ of tthet Wehendergraceived from

885 168, ¥l S Fe SR, 340 1154 RIS HRHAERRE B, o read

ket fert @(Burtthﬁ dﬁ elaclRsadpopdriion s stbpUMOS, ttb)e fBSﬁl't af step M1BOis checked
in step 1102, neaning that the first %?e of the

ReAp PXE%rtP .dswnp@eﬁ@war reclirst fove Bityphige headsopptioptadicates that

AHedRrdi & s the following byte with 0x20, in
step 111%]2Il to undue the XOR function with 0x20, hence

r ecov &r tha gesulteofaatépyl Y08l indimhtge the version is IPv6, the process continues in
steps 1110, 1112, 1114, and 1116, to determine whether the fifth bit of the traffic class
802 (FIG. 8) is set, indicating SDB marking. If the result of step 1116 indicates that the
SDB bit is set, the process ends up in step 1118.

Continuing with 1120, if the result indicates the version number of the header
portion is IPv4, the process continues in steps 1122, 1124, 1126, and 1128, to determine
whether the eight bit of the TOS field 402 (FIG. 4) is set, indicating SDB marking. If
the result of step 1128 indicates that the SDB bit is set, the process ends up in step 1118.



[0059] In step 1106, the original content of the first
byte of the IP header, received from step 1102, or

wo b@4esizé t recei ved fromstep 1104 is bite-w BeT/BBidesto3sicl

[0062]

{0063}

[0064]

[0065]

with OxFO, to read the fin# four bits of the header
portion. In step 1108, the result of step 1106 is

checked against 0x60, to determ ne whether the first

four bits of the header portion indicates that the

ver si @fc\9Bemaliing RV Runli OBSCIPAH 104 ectkers uhd nekt Biefequence to
1108 indicates the version is |IPv6, the process

fioh therandofithe PEP dpmelunter e&almaatlom Moresihan MqéP datggrams, where

& et her the Q
BB prrG st ShubutS, sop ekl S B Py bitpboiifa within o
§1E?H|FPPQ§aIﬁé aRivad dbthe WBBGYBCESIOtIh&ﬁ adldifion, SPBPkiatagk@n with a SDB

the process ends up in step 1118. [0061
Oerdng maygexgeed thel gxpected gipe BB taltlpqﬁoqr@a@fe et ghove two events

HFSBLI0ARE e [ PERABE BR800t | B it e oo
hﬁssi ¢ €fdth NRingWkelt ever tiiee cemgioh cﬂiahneﬂf dtntiveg 'ECIB)rhiaﬁt cpacket data
402 (FIG . 4)_ is set, indi catln

PASSION actshtlcgtab pherkamay Re R 1@3@% P’E“E € ﬂgee}’PP frame
SRR R0 B Hhbber YOO REB0 frame s bl

Bldamnest] mBSEErP@F dé¢@dmunhed do tsss‘pt hi32n ¢het PPP égameqwnt: es S@B in step

{0 OREs E s EvETEC AL BRI R s oo,

BRNEAE ThakBl Eﬁafekés%hsmmoh@m theepp th‘ﬁ&pﬁluét% e136, regardless of
within a single PPP frane arrived at the BSC/ PCF 104.

SPBamdikingon, an |P datagramwith a SDB marki ng may
e B P S i s

two e IS expecte nmessa

clesai MEBging 1, at@Rding o bﬂ@bfmbbdmlehar]g&m’fgjﬂbmmﬁspaget data session,
from bei ng sent over_the conmon channe

oD PaEReY et BFP SaEs @rdesfaaf&.tp.hslﬁa106cfﬁ%kt%ﬁ3’§3%% 102. To
r

BB vel ol 1 3y bRo8Ai G BOPEFAO 8 Focesy oy fow
WPefﬁmas thd errREFslrhnhzmeousiy detiogpaket detd dwecnew nber as
determined in step 1132, the PPP frane is sent as SDB
in step 1134. O herwise, if the nunber of bytes in

3 the all owed nunber, the traffic
Siigpfi Faﬁa?sﬁfg mg%%ﬁﬁﬁl

C I's re:established to send the PPP frame in o
step I8 embgdimghbsshens thedmeP magwamgl PABOBSY, PEEM negotiation,

35558, SEURTR RSB, YL Ry ons

S BIREAHITRAL - [PYaEH Gade) RNolPAGKE CotfaudatiRs Sihay be known to
itis likely that only one PPP franme is destined to M5
BC/PcBAP¥he PDSN 102. To avoid excessive processing,

it "H%Aa?esé Jdﬁnﬁ%nﬁé%{?&?&oé%n BssBSiPS eashion! v few

ng af aa 9(% (goln\llperesssmn s bRLRaL'S during packet
value of 0x00000000
IPv4 addressing scheme is used
The PPP frame and IP datagram parsing algorithms shown in FIG. 10 and FIG.

11, respectively, are collectively simplified as shown in FIG. 12, according to one
embodiment. Upon detecting a non-null PPP frame in step 1202, the process checks for
presence of the second byte of protocol field 908, e.g., 0x21, in step 1204, noting that

the first byte of the protocol filed is removed during the filed compression negotiation.



Sinplified Parsing Al gorithm[0064] In one enbodi nment,
where the LCP negoti ated paraneters, ACCM negoti ati on,

war@4oRP426ldr essi ng schenme are known to BSC/ PCFPAD¥S2005@38161

[0066]

[0067]

[0068]

[0069]

above parsing algorithnms Ay be sinplified. In such
cases, the follow ng configurations may be known to
BSC/ PCF 104: Address field 904 and control field 906
conpression is enabled Protocol field 908 conpression

Ifsfoﬁﬁkﬁ%@ﬂroe&g\ékrﬁsthli FHriteryad of HAOIAEOportiBlY 4s shown in FIG. 4, to

addressi ng schene is used [0065] The P frame and IP
rattatheaFOP diedd 492alngtspi 12065 InolapsilROBIagd 1H2J0athe poegss checks

Fhetaf %%Bi.%ﬂ Yt Téf%glet%oéi o8t Wi in e E{rjgg;ﬁaéﬁplg,hlg\%]t and, if

SEHRC hobshs andiSdie'SDB MRider 1@%? 1212t ehd PEstesd then continues with
process checks for presence of the second byte of

pepst b2l throughdl280g0 chegk forgthe sizeiof the SPB ppasagaptsimyar to steps
Hﬁ)t thr&{éﬁ flg%%c}%t Fi‘lIOfIfttHg sk Q:h?e%ln 1fs dl&d%sPler %%qs sent as

npr essi on negot 1 at
SDQ4/ Oﬁﬂzﬁ\ﬂﬁe Rﬁff@&i’ﬁﬁ& ] 3&3:ﬁibllsh6d lif stfep uB2), Hefime sending the PPP
rocess skips the first byte of the header portion as
&N in FIG 4, to reach the TOS field 402, instep
1206. PS .12 d EpfRee
whet h'gb&te %tr& L%% %g é? e %%)%&?lmehg 121 Rﬁagﬁsﬁg\%ﬁ@%ﬂt Falm(% reliable
Bystdno ranéxmtbd)ch fori @t&ﬁhmagd;vhqt]ﬁer igformatien gegined o a target mobile

|nd|cate in t rocess th

Sghes- ﬁ’[}g 1;_‘ 0(:1& fﬁ l‘lﬁﬁr éﬁ aﬂltﬁ%)lf Sessaskse W1 rout waiting

rd}%he%ﬂr@fﬁc%aﬁdaﬁtcﬁ@&emgﬁgﬁa, simlar to steps 1130
through 1136 in FIG 11. If the size criterion is

t he PPhogerafrekill in g@rﬂn wouldgpdersgmp dhati igtormatief apd 31gnals may be

ge&%%lgﬁtlgd Pﬁlgé %&}%8% ? ? {?%f’ 616%:2?& S‘rﬁ%er e%%xgs a@cf%r%(&ols For example,

data Cines@tiogsRofinimas, Snfoimutice sfapnlsabitse §fmbolerandahips that may be
reliable system and nethod for detern1n|ng whet

reiersnensk theaveheuihe éEO\teodeaCmmcg)ema}‘r@BﬁFEeseél %‘%ﬁ&tages currents,
mht‘f&né@ehg szﬁllé g?lelcﬁh ﬁg@% fogy?[{”l 2&601%2?]! 8artlcles or any

bembﬁmﬁﬁﬁamkbﬁhed [0067] Those of skill in the art

woul d nder nd th ornat i on and ghal s

repr eggﬂfteeﬁ gﬁ”n goy eg PRITAL tB‘ft ﬁ\ef Yaé?oé‘ﬁ??ﬁ/lsm%ve logical
bRROoLRANRS, aRchiR! UhAC Aodrithhi?! stépsaaBcAbed qm é’onnectlon with the
i nstructions, commands, information, signal bits,

smbbmntsad;dclcwdﬁ@nﬂh anayrhy nnelemeeteéraé Otlb?r kasdwargt computer
L5 BROLY GRS T ol LA 0NEe M B ERGReavniy of
Pafdiwiagd B%d sdfﬁﬁdr@,a‘l'aﬁohﬁ lilistefiveoeshp@leas, bckgnyodules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

The varjous 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 application

specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other



conmbi nation thereof. [0068] Those of skill would
further appreciate that the various illustrative

wo ogiosi426 bl ocks, nodul es, circuits, and al gorPthns2003/038161

[0070]

[0071]

steps described in connectilten with the enbodi nents
di scl osed herein may be inplenmented as el ectronic
har dware, conputer software, or conbinations of both.
To clearly illustrate this interchangeability of
PRk %ﬂﬁ@ol@”ﬁéi@fd&% e disérdd Qtake idrl Hahdistbt MBgic, discrete hardware
conponents, Dl ocks, nodules, circuits, and steps have
mwpr@etgc 2 mey] ceubbinatiefe hereslf [dpsigned & perform heefunctions described
unct i Ly Vet her C C
DB A bt Sty b Pl Bl i temantve,
ﬂl@rﬂrbé‘dziécﬁfmayab@ lahg @bhwentiand plecssgit, camfillesi micsodoiROlkeor state
on the overall system_ Skilled artisans nmay _ _inpl enent

maehige s e\ ogessoin 818y ofls? ibeyimplementod 7§ heppmbingtion Lfhcomputing

c rap n u [ ggar(
gég\{%%éssi onél seﬁ &Hc}ﬁ il O(Bb(gfl %;Jfgrsgrgﬁedyg%ﬁca @ésé&; a plurality of
dﬁcrrapxbuefseorfsr o ort ieresmpeprofestdre ipragemttionrwignt DSP core, or any
[ 0069] . The_various illustrative |ogical blocks,
Jush confi@ i ui t s described in connection with

the eﬁedgt%nb% 8 36h8aedr N RmMAYsdPBed TR &BRRALCEBN OWith the
per f or ned th a general purpose processor, a digital
singoditnepisodisdewd HeBSP)mayahe agmocltcdt ditaetly 9p duirdware, in a software

S SHE 55 5, B AT B o

Ay Pfegiie afiRAM  heiddzy,d e Snerfldr§ T I’E&DM Gﬁérﬁo@r EPROM memory,
tranS| stor logic, discrete hardware onent s,

ERYROMmhemeary ofegtsas, doiard dligkgA é@mp‘éabé% fifs r mCQTBOM or any other
C r

%orlf*{giccgssg%?xg ﬁéﬁ%hpﬁ%r\ﬁrglﬁx otg@r: g%e?‘s‘%‘fg&ﬁ{?ﬁ’? @%E%%ﬁgedmm is coupled to

&ietlﬁﬁcfbaidrvmch thdtehgprocesssiocanrayd hforamyion drong rinid ondk information

Eaaocessor controller, mcrocontroller, qr stat

S Ferazh B b NS PRI, e SIOrBER MERTEHTY integral fo the
g@@és At ol 8{'2;03&81”915’& ﬂﬁgstorg%é’ e ﬁrag reside FOAPARAE] Gfe ASIC
Pan a m croprocess urality of
rmag regidomes @ sormbmed. G thwmlﬁemmw db¢ presssor 8nd the storage medium
conjunction with a DSP core, or an ot her such

BB P Sasicte COPITeMHE AdBEIET RNl et hod or

al gor iThbaQeipabh Qﬁ thel MscioNen @edbodindtd {3 frBided to enable any person
enbodi ments di scl osed herein may be enbodied directly
slnllbdarrdtbaraét toj malge eofse\ibe presersdnyantione Naroys pyodifications to these

E%lgﬁﬁ?l%l%% may eIS| adﬁ}l] n%gnmeﬁée ?r% rtl%se f %]311 W?n th% %&f %rtﬁe generic

Eﬂﬂ(ﬁp&s déﬁ%ﬂ\/lhﬁﬁm) yay be&RpPpidd teothey enlhb@hﬁérﬁs Sc gain an instant
ard di sk, a renovable disk, a CO-ROM or any other

SSASHIS STGFRGE A diensiak NEUMess ataneomampnicatipr gpRlsptigns. without
d Bk rpglrﬁ oF QLRSS the 1mte!ﬂﬁoﬁ’r 9hhs SHE gre%bﬁ?thn{/&ﬁton is not
t processor tan read information from’ an

imémiedwd bohmited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein. The word
“exemplary” is used exclusively herein to mean “serving as an example, instance, or

illustration.”



to, the storage nmedium In the alternative, the

storage nedium may be integral to the processor. The
w@e@a®sSsos and t he storage nmedi um may resi de | PCEIS2003/038161

ASIC. The ASIC may residelln a user termnal. In the

alternative, the processor and the storage nedium nay

reside as discrete conponents in a user termnal.

[0071] The description of the disclosed enbodinents is

provided to enable any perguAIMKki | led in the art to

make or use the present invention. Various

nodi fications to these enbodinents nay be readily

apparent t e i 0t t t he nefsi.c

pri nci(i'pl es%dtgpe?l?%ldi; elrjéet'?l%n{rlr%§ Q@e@%pmf(g@]datu(gnoﬁ%gped’ for a target

afobildistakioh $s merkgd to baseAnas sheitaata bui® Stha gt dS@MPrRgdr

any general wreless data comunj cation applications,

wi t hofRcelvighal infergatipn prekrbdesingd to adargst Biobile station

i nvent.L.Qn. : : hay.ention is not

intenhg§ﬂ¥gﬂgg§Pyh?§g to%? gagﬁbodinents shown herein

but i deteominingaobetheethet heeivéddimédrmasion paclkeoris insdriksd for short data

ith rinci ples and novel features disclosed
ﬁnlé’iséf%‘%é‘vﬁﬁ’rd "exenpl ary" is used exclusively

herein to nmean "serving as an exanple, instance, or
illustration." WO 2004/051426 PCT/US2003/038161 17
CLAI MB. 1. Ahgendtiion! dfelainel, avheraim Hy infoamheon packet imelidesa header
deﬁtinneg for. a ttargpg)t. nobil e station is marked to be
batengy Sﬂé?ﬁ"“‘a%{"é‘ [W(g}', t he nmet hod conpri si ng:
receiving an infornmation packet destined to a target
nobil e station;  parsing the received information
packe®: detlde mathgthofpeinndrwhasin saiddragsing ingfudesrasiag the header
ggﬁ#}ﬁt Is marked for short data burst (SDB) delivery.

. e nethod of claiml, wherein the information

packet includes a header portion and an infornmation
portiagon. 3, The nethod of claim?2, wherein said )
parsi fig i ndbgdeshokeiglag 3.nehaenged Papupg fusther includpgdetecting a
RPERdr@ig Cl al m 3, wherein said parsing further

i ncl'udes detecting a SDB marking. 5. A
conput er-r eadabl e nmedi um enbodyi ng a net hod for
deterinin whet her informat.i on desti.ned for a target . .
1obi 1 8 ot afh SHIPUETSARIE, BEHLTS SRPOMUNE b rgethiihyfar Setermining
Rikefiler idfBAnARINNRA S aSthi}@t nloBAE IsMatiBE i@ haki{dob Rt defihas short

packet destined to a target nobile station;
data burst, the method comprising:

receiving an information packet destined to a target mobile station;

parsing the received information packet;

determining whether the received information packet is marked for short data
burst (SDB) delivery.

6. The computer-readable medium of claim 5, wherein the information

packet includes a header portion and an information portion.

7. The computer-readable medium of claim 6, wherein said parsing

includes parsing the header portion.



parsing the received informati on packet; determ ning

whet her the received information packet is marked for
wa@beonwsdad a burst (SDB) delivery. 6. The PCT/US2003/038161

conmput er - r eadabl e nedi um ofi8cl aim5, wherein the

informati on packet includes a header portion and an

informati on portion. 7. The conputer-readabl e nedi um

of claim®6, wherein said parsing includes parsing the

headeg POT thOBomMR2R0HRSAAABNPSTAME2 9 0Rh&38164 paSing further

8. The conputer-readabl e mediumof claim7, wherein

imeludespdateitimg afSIPB merking.ncl udes detecting a SDB

mar ki pg. 9. An appar.at f ar. det erm ni et her.

"ot or it 1 oA GRBRARAoF tftetsping E o AR, ffined for a targe

FBhHEEtatiSh B NERA tode sektQk shetali@a Bufss lcompBBRE! Si nY:

means for receiving an information packet destined to

a t ar etnsfpbiecelviganiinlermatipnapasketsiestingddp gdargpfanobile station;
receiy [ At i,0n ; r..determ ning
whet hIél?‘gll%shj‘:léI ?%%g%it/lgear e&ﬁ?@h&@%ﬁ%@%g% %8 > is marked for

shor t méadsafod Wetkm{nThB)vheibki therigceitéll infTbenaiopayaaketss eharked for
claim9, wherein the information packet includes a

Hosrtta Bupt SHB)sgHvelh i nf ormation portion. 11. The

apparatus of claim 10, wherein said neans for parsing

i ncl udes neans for parsing the header portion. 12.

The appar aThes apparetuaiofn cldi;m Rheherem st thfomaatenf macket includes a
ﬁ%rdSi n .furtcper. i ncl.udes neans for detecting a SDB

R pfgtion and s information BAiO; et er mi ni ng whet her

information destined for a target nobile station is

mar ked to be sent as short data burst, conprising: a

recei ¥br c@baapparetus rof cdiivd 46, wheimsaidomeans for parsing includes

ransiitter capable of .transmtting information to a
%5?@%%Bﬁng§%e§fl?r&?fu%d a processor capabl e of
carrying out a method, the nethod conprising:

receiving an informati on packet destined to a target
nobi | £-st athemPryansi ofgclape Hecuhereia paid gpeapsi fom parsing further

RREE! el 8 IS8 Ui * oeLver nfor et on
14. The apparatus of claim 13, wherein the information
packei&l ncklrjlda%%ar%tus for determining whether information destined for a target
mobile station is marked to be sent as short data burst, comprising:
a receiver capable of receiving information;
a transmitter capable of transmitting information to a target mobile station; and
‘a processor capable of carrying out a method, the method comprising:
receiving an information packet destined to a target mobile station;
parsing the received information packet;

determining whether the received information packet is marked for short data
burst (SDB) delivery.

14.  The apparatus of claim 13, wherein the information packet includes a

header portion and an information portion.

15.  The apparatus of claim 14, wherein said parsing includes parsing the

header portion.



header portion and an information portion. 15. The
apparatus of claim 14, wherein said parsing includes
w@anogiopy2¢ he header portion. WO 2004/ 051426 PCT/US2003/038161

PCT/ US2003/ 038161 19 16. The apparatus of claim 15,

wherein said parsing further includes detecting a SDB

mar king. 17. A nethod for marking information for

short data burst (SDB) delivery in a wreless

conmuni cati on network, the nethod conpri sing:

encapsul ating information in a datagram the datagram.

i ncl udb-ng Zheeparatuspef talegm 1andvimaeiri sadd t Prssing afyether includes
' t tagram such that a wrel ess

@%%#gﬁﬁggﬁggﬁghggfrastructure delivers the information

encapsul ated in the datagramto a destination as SDB

nmessages. 18. The method of claim 17, wherein said

mar ki hG i néy mefbed fanmarkigednfoppationsfor shert datp bexsf (HpB) dedivery in
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20. A computer-readable medium embodying a method for marking
information for short data burst (SDB) delivery in a wireless communication network,
the method comprising:

encapsulating information in a datagram, the datagram including a header
portion; and

marking the header portion of the datagram such that a wireless communication
infrastructure delivers the information encapsulated in the datagram to a destination as

SDB messages.

21. The computer-readable medium of claim 20, said marking includes

marking a type of field (TOS) of the header portion.

22.  The computer-readable medium of claim 20, said marking includes

marking a traffic class filed of the header portion.
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26.  An apparatus for marking information for short data burst (SDB)
delivery in a wireless communication network, comprising:

a receiver capable of receiving information;

a transmitter capable of transmitting information to a target mobile station; and

a processor capable of carrying out a method, the method comprising:

encapsulating information in a datagram, the datagram including a header
portion; and

marking the header portion of the datagram such that a wireless communication
infrastructure delivers the information encapsulated in the datagram to a destination as

SDB messages.

27.  The apparatus of claim 26, said marking includes marking a type of field
(TOS) of the header portion.

28.  The apparatus of claim 26, wherein said marking includes marking a

traffic class filed of the header portion.



