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FOR W RELESS PACKET DATA CONTENT SW TCH RELATED APPLI CATI ONS Thi s

appl i cat mamoxd7azsrs priority to U.S. Provisional Patent ApPCT/H&48MISSeri al
No. 10 15 20 601 251,929, filed Decenber 7, 2000 which is commonly owned and
assigned with the present application. FIELD OF THE | NVENTION [ 0001 ] The
present invention pertains to the field of data transm ssion over limted
bandw dt h shared medi um networks |ike wirel ess networks. More specifically,
the invention relates to a systemand nmethod for a wirel ess packet data
content switch that allows content servers to provide data to wireless

devi ces wi thout requiring specj dﬁ i of new and exi sting content
servers, networks, public Inte specifically for different
wirel ess network protocols for reliable delivery of information from
content server to the nobile user, definition, decision, and enforcenent of
mﬁreless carriers and content providers, including businesses, to inplenent
their EM RN@PME’FI@@D‘ FOR VARELESE PAGIHET OATACONTENTSWITEH Ons)
erX|bIe and adaptive quality of service to create the best possible user
experience while optim zing the usage of critical resources in the network,
and end-to-end transaction security to an acceptable |evel. WO 02/ 7328
BACKGROUND OF THE RELATED ART PCT/USC&/(gX EHL 002] The transm ssion of
wirel ess voice and data (héﬁ@VNHfPBQPPE* ') o0 as "data") is known in the
art. Many processes for transmtting wreless data have been proposed and

i mpl enent Eais dpplicakenmlamswnaitgsts 8. PrwisitrealtRatestPpplidation Sevial BMoess

; €3ep846j Tz» 5 WO 02/ 47328 SPECI FI CATI ON PCT/ USCOL/ 46995 SYSTEM AND IVET :

60/251,929, filed December 7, 2000 which is commonly owned and assigned with the

present application.

FIELD OF THE INVENTION
[0001] The present invention pertains to the field of data transmission over
limited bandwidth shared medium networks like wireless networks. More specifically, the
invention relates to a system and method for a wireless packet data content switch that
allows content servers to provide data to wireless devices without requiring special
adaptation of new and existing content servers, networks, public Internet protocols
specifically for different wireless network protocols for reliable delivery of information from
content server to the mobile user, definition, decision, and enforcement of wireless carriers
and content providers, including businesses, to implement their corporate policies in a
consistent fashion, group communications, flexible and adaptive quality of service to create
the best possible user experience while optimizing the usage of critical resources in the

network, and end-to-end transaction security to an acceptable level.
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5 data channel, such as by the use of code division nmultiple access, tine
division nultiple access, frequency division nultiple access, or other

pr ocedur 80 62/478¢hbi nati ons of procedures whereby a code gPOUASOVINES sl ot or
other simlar structures can be used to create a radi o channel for
transmtting data. one drawback associated with such radi o data channels is
that if no data is being transmtted) or any other data besides the user's
data, 10 then the overall use of the radi o bandw dth efficiency decreases,
because it is not possible to cover and re-depl oy that bandw dth for other
data transm ssion functions. [0003] Circuit sw tched and packet sw tched
data transm ssion has_al 1 a over the radio (or
"air") interface. TheB%éﬁﬁéﬁfgaﬂﬁ?ﬁ@&*ﬁ%ﬁ&ﬁpgﬂgﬁéﬁftnomn as packet data.
The general packet radio service %GPRS) standard is a public 15 standard

t hat[0082bei ng del i vEhedransmisaion pf wirelassaqiseandidata dherginaltar refgriechiod
services to a nobile user. The GPRS systemutilizes a structure wherein a

gat ewyda@&g?ks KMBRAY ih thedet. Ma cegdsdofdriteansntiftingolire/se data haey KRS
support node receives packet data fromthe Internet, such as in the

Hype I C ' SPS i ﬂ@stsa
for ré%?éggggigﬁéﬁ%ﬁégfggsgér té E%m@iet' zka'\n %egé%g{j%ﬂr%m ne ?k}rgﬁgﬁ%ﬁ%ﬁsﬁ gﬁ'e Ich the
20 packet data shoul d be sent and the format.qf the transport. that..i

Sho REIAGATaR, SUEh A o ihesineof Qe AV I MNP ASE B8 TR ARy SioR AL blEe ey
GPRS support node then transmits -2 WO 02/7328 .. PCT/USO | d6995 t he

dat aaccassh feesjuency Tiivisinuic kudtiple oaccessr wr metherRreoerdifies t o sabinations sof
associated with the address. The serving GPRS support node then coordi nates

Wi t hacagfessivhbieby & otegroap ! timesioti ort bibeHEiRlarostiupdtutes tdre beulsedeto
station. A generic nobile network nodel can be derived based on the Open

oL PR WA S o o
L e R T

network standards, such as GPRS, Universal Mbile Tel econmunications System
( UMTtBEEN tioDoneciinyserf tae rastio bandwistmefficiansynsiegredses, beeauasdtis ngt pessibleogi cal

| evel . 10 [0004] Wil e these standards define data delivery functionality,
Ner etodsdviey @iyl refdépsivy Bratdbandiidtbvier other elats tranemhission funztionan accept abl e
service experience wll result in limted market acceptance of w rel ess

dat ggane busi nes gl sGRANNERL SIet SRBHE Folatal AR SIBh AL Kisdbeeital | LY
es e ar

i np he process 0 Ivering data In el1able and tinely manner with

consi stent. precji.sjon, where the, defini.tion of_reliaple tinme and
prec'i‘%?cgtf? i “ﬂ@ﬁéhg%%ﬁr ‘ﬁﬁéagﬂpp@ro?'r’t) r"&"Pffri;E.e' Iﬁ%?@PEﬁﬁ'%’\‘f\@hﬁj q‘ﬂ@ 158150 put
not using FTP for file_downl oads or not stream ng nultinmedia information,
may kromn asdpacket siata. Pee geperalrpasket éadmcs@rvrpﬁa(%l%RShstaMﬁd s arpwiliq ar ge
corporate databases of financial information, nultinmedi a conferencing, or

VoI cgtan8ard/iHeae isibaingt delivered toofacilitaterthe gebvisionh dfpddiket-sritohed spridey tvance
characteristics that are nost inmportant to a user of the service. Service

20 qyalidiy regui li hA&ddi PR t
2 pCH Ol S50 THETSPRS eSS ¥ A0Sl BHRY 088 suvpor
node is coupled to the Internet. The gateway GPRS support node receives packet data
from the Internet, such as in the Hypertext Transfer Protocol (HTTP) Internet protocol (IP)
or X.25 data formats, and then processes the data to determine the address to which the

packet data should be sent and the format of the transport that it should be sent in, such

as the GPRS Tunneling Protocol (GTP). The gateway GPRS support node then transmits
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by the Service Level Agreenents. The goal of a wireless service provider is
to maxim ze the end user satisfaction while optimzing use of critical

wi r el esswanonhimzit h. The barrier to service depl oynent of REBUSH/4PYel ess
data has been the absence of acceptable nechanisns to deliver sufficient 5
bandw dth for an acceptabl e end user experience. The Quality of Service
defined in the GPRS, UMIS, and other networks are necessary and sufficient
for providing acceptable service quality over wirel ess networks, but fail
to address the problens created by network and service depl oynent and
optim zation. 10 SUMVARY OF THE | NVENTI ON (0005] In accordance wth the

or oVt KGEh 5§ Bn FTEH PRERCREa FEVIRA S;”dswﬁ%%dh"g‘f%‘?ﬁ%“%‘é’ SRR e ©
. [.0006] I ' |
Cui ow aebreegs Thp aePana CHIS suppoaae e ontSinaats wih abst Fafite gl Lo

over various networks in a manner that supports addjtional B}roceigsi n% of
t he to#aasmitihe HTTR packettahe mobilerséation. A ggnaricunobile petwork madelgan bReous| y
receive the data. The present invention provides a network-centric approach

for glrfiearaiieddn HeeOpenSysterkdntenconrtt 40 Stfoe they invention disnusaed bieeg. wi t h
no requirenments for nobile capability, so as to consistently address 20

j ' ' g ; 3 i iZati 07J |
et R R T g 6 A
f ' i rel ket,..dat a d i.ded el

gat dRRETARIE a8 cosanapely cudire PR s on SRR PIRERSS
content switch systemcoupled to the gateway interface receiyes g&’&éﬂat a,
ext rsimilar tntheogonespts pf @+ Al prbliciand Paivatenetwark standasdgsuch ag, f or ns

one or nore predeterm ned actions based on the extracted data fields. A

ser VijmigefdH Ridbite Tetocorhatinicatiohe Systene (WVE8) 1 CDMAZ0CRicaohediars! athersdat a
to a serving node. [0008] The present invention provides many inportant

techﬁrﬁ'g‘kvaﬂy%tﬁgaél am% |hg{eﬁr%@?f_ techni cal advantage of the present

i nve 'S a system an od Tor wireless content switching that allows

data in.a wreless t, k to be swtched d u A t e
packB®P04ht a. The pr@Bﬁﬁgﬁ%éwﬁaﬁ%g\eaﬂqtf%aghv&ﬂgﬁﬂfég%lﬁg@ﬁ%{éggﬂbe&h
managenent, group communi cati on managenment, and nmanagenent  of ot her

ser vofraw Handvadiperverwitalessmedigonithoutan asseptable servicaexpasiange wil rrguit
renote server. [0009J Those skilled in the art wll further appreciate the

adv aRtipsRY mafket HESEptanceé 6RliEIeSs dhtd iRthe busintsoand ogesirmer entifonmeTds.
i nportant aspects thereof on reading the detail ed description that follows

i B LBt e P 4o ot G o e e e T v

m [ﬁr'ngﬁﬁ@ﬁ@“ F%P%%ﬁﬁ?%ﬁpﬁﬁ\%?%lﬁé’ dbfthiflorl'of Fifite FhiR/, bnbi'brétisRidance
depends on the type of traffic. A user browsing the web, but not using FTP for file
downloads or not streaming muitimedia information, may have a different “perception of
service” than a business user of large corporate databases of financial information,

multimedia conferencing, or voice. Service quality is a continuum, defined by the network

performance characteristics that are most important to a user of the service. Service

20 quality requirements further vary by application and service subscription that is determined
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present invention; 5 WD 02/.t7328 PCT/USOL/ ~&@9~ (0011] FIGURE 2 is a
di agram of a systemfor providing wireless content switching functionality
i n accor samex4™ed h an exenpl ary enbodi nent of the present PCHUEMH68%F [ 0012J
FIGURE 3 is a diagramof a systemfor providing wireless data 5 services in
accordance with an exenpl ary enbodi ment of the present invention; [0013]
FIGURE 4 is a diagram of a systemfor providing wireless content switch
functionality in accordance with an exenplary enbodi nent of the present

i nvention; [0014] FIGURE 5 is a diagram of an exenplary data frane for
transmtting data in accordance with an exenplary enbodi ment of the present

I nventj on, 0 6 i : Fd(}%f' I ng

r adi %‘gw%g[a&%ﬂeﬁlﬁgg%%rgﬁashyg%\ﬁ%bﬁ%@)ﬁ%ﬁ%ﬁ gzra?ﬁceérfrgo [ ngr{tgli%?{ ?ﬁg&gr esent
invention; [0016] FIGURE 7 is a flow chart of a nethod for providing
qualtheengrusessatistactigict i onal ity in a wirel ess content switch in accordance
w th an exenplary enbodi nent of the present invention; and 15 (0017] 20

FI GURRII8 opsimizihp awecifariticat wireless hamdinidthpTheibarrier tausenvicedenloymeniefal i t y

i n accordance with an exenpl ary enbodi nent of the present invention.
DETAhbBie WirsfeRs BBt hasbedhithe Ab4ente@Rabo@itabld metianidmsdo dptiversufficient

follows, |like parts are marked throughout the specification and draw ngs

Wi € i f et i i oS8 ics défised fsthel ght

not M@‘@F%ﬁ %%%Bg%r'?gﬁ? @g?npegﬁgﬁfege%'an gu&@ﬁv\n I n gljener alized or -6
GPRS, UMTS, and other networks are necessary and sufficient for providing acceptable
service quality over wireless networks, but fail to address the problems created by network

and service deployment and optimization.

SUMMARY OF THE INVENTION

[0005] In accordance with the present invention, a system and method for a
wireless content switch are provided that overcome known shortcomings with providing
wireless data access.

[0006] In particular, a system and method for a wireless content switch are
provided that allow data to be provided to wireless devices over various networks in a
manner that supports additional processing of the data, thatfurther enables different types
of devices to simultaneously receive the data. The present invention provides a
network-centric approach for different wireless networks through an underlying
infrastructure, with no requirements for mobile capability, so as to consistently address

service quality issues.



WO 02/ 7328 PCT/ USQOL/ . L699~ schematic formand identified by conmerci al
designations in the interest of clarity and conciseness. [0019] FIGURE 1 is
a di agr amood2/4328yst em 100 for provi ding wirel ess content REHYSYHPY
capability in a wirel ess packet network in accordance with an exenplary 5
enbodi mrent of the present invention. System 100 includes nobile station
102, base station system 104, serving node 106, wireless content switch
108, and gateway node 110, which is coupled to comruni cati ons nedi um 112.
Conmuni cati ons nedi um 112 can be the Internet, a |ocal area network, a w de
area network, a fiber optic network, the public swtched tel ephone network,
other suitable nedia, or a suiftable combination. j ile

. st alPOIL02, base JPASFYAAAGR 'l%’fﬁm@@p(/?'hbgﬂ'ggéem%g@g %rggéﬁgg?\zemlgWOde .
110 form a standard | ogical radio packet data transm ssion network.
W I of syter fov frotessing avireless packeb dptade previdednl ipexsialp inelydes BPalRl™Ker vi ng

* GRPS support node 106, and processes gateway GPRS tunneling protocol radio

Eac (V"S%Q‘é?é f’eéé?viﬁb‘ilﬁ'ia fremartydeiRiingidataito aglatevway eode. Aveantentsyvifanaystemal i ty.

5 n one~exenpl ary enbodi nent, wireless content switch 108 can

O onpled otk HIS e TBIRES Foleil el (Y dBaC KRfradl8idhd 6ofbaRbroRYeMAAed 110,

and O%R procéssing that may be required based upon the

nobil e station 102, the type _of content in th : QK. t
5 qualdaty fiefisdeomloe data, EnARRTTEISETH G ERPIOTEPy o0 gebbhEbebika Sfife
functions.. 20 [0021 ] Likew se, wireless content switch 108 c?n receive
GPR®strafezl da fislds.ob senying interface soupleth todhe captant gwitchsysteny ranimi¥Pocess
the GPRS tunneling protocol -7 WO 02/ a7328 PCT/ USOL/ ~6995 packet data to
per Ak Gapd 'his‘é@ﬂh%‘;rimi onality prior to transmtting the packet data to
110.

gat eway node irel ess content switch 108 thus interfaces seamnl essly

i ntQ GPRS st andat i ' 'p&r?éntt@?chﬁlcﬁﬁéd\ﬁm es.

prodgbag:ﬁg functi ogﬁ???&%ieﬁ@@%éﬁ%@?&&%%e'ﬂglﬁ{/%e provi ded from tﬁge server

or nobile station 102. For exanple, if server 114 is 5.a W r

app| Ooetmportast ieshnicghadvaniggerdd the R@eiﬂgl"i“ﬁmlﬁ’fn & ?/Y%%Wéé%ﬁ@%q fover

comuni cations nmedium 112, it would not be able to readily determ ne the
10 St atyielebs Gahesmswitzhing. it afidws atata iny anwiteless Getwerkhtoake swdtchgel nased

bandw dth being used, the bandw dth being used in a virtual private .

net WaEdD (RAGSABNEONTRB aRKEH ditaOThe pReseitfinvertliont thlb allswstqualiiaotserticeevi se,

te

depl dying wreless co nt swtch 8 at server 114 |imts 10 the

functionality that can be .nrovi ' ' Oropacket
dat amBaRaRmEPb.arae B at OB R e AR Sr e s e e
w reless content swtch 108 between gat evva¥ node 118 anﬁ/ ?ervi ng node 106,
it ilke pedormed that wewdingt bg peasikie t@ Previde T A RM9SE PERE! T onal ity on radio
packet data regardless of whether it cones fromserver 114 or from ar&y

ot hepogpe]ver accessThbse skitledcortierart sl farthereaprigriaie the gdyaniages an
operation, wireless content switch 108 interfaces with gateway node 110 and

15557 ‘é&x’?&erﬂﬁ?&a&@@s LN Nietiondagethbl Ritd StfferampERRE: Aspentd ihegegfiont readingpacket

the detailed description that follows in conjunction with the drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0010] FIGURE 1 is a diagram of a system for providing wireless content processing

20 capability in a wireless network in accordance with an exemplary embodiment of the

present invention;



or other suitable packet data,

t unnel i nWQe23£70280|

to process the extracted data based upon
predeterm ned functionality, and to store nodified data in the GPRS
packet data or other suitable radi o paBKBUSH#6aIS so as
to provide wireless content switching functionality. 20 [0023] FIGURE 2 is
a diagram of a system 200 for providing wireless content swtching
functionality in accordance wth an exenplary enbodi nent of the present g_
WO 02/-1L7328 PCT/USOL/.t 395 invention in a GPRS network. System 200
i ncludes a nobile station 202, a base station system 204, a serving GPRS

support node 206, a wireless content switch 208, and a gateway GPRS support

SystlBhor o ocosof RVBE 2 ¥ R GRBME T A AP tof BB R NEERS AL ot on

| ay einveiitien;| nt er net pr ot ocol

anh ¥ €4 sy3f¥n pﬂ&Y%rﬁ@idiﬁ@M\ﬁfeléés éﬁfalt

Z
L2 | ayer protocols.” The extracted

h d i . ith the CPRS wi Kk I
5 o1 cHTVRESTR GCCURANGG WL SPTBTTY AP ID6N HEING Risoant EVERBoNd bo
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transferred to, in addition to base station system 204 and nobile stat
202 0018¢ri a. 15 [ OBKEYRE 4 ds asdiageam ofita systemop peoyidingowirplassteondentenay
GPRS support node 210 and performs processing using a wrel ess content

swi t sitePRhtBehdlRyin ddcordarfcewith bh bR¥Rplary e BB dirag el of thé plevedt ikni6®t ocol
| ayer, and an LI and L2 layer. Wreless content switch 208 can extract

O oceasi OVRES, L3 edtbff 69) BRon@fy sty b1k Hrtpiting

mul ti casting 20 functionality, and other functionality. The wi rel ess
cont 48ta I8 @ceerdansg withan srerplary embodiment o the presant inyaNtieR UDP | ayer, the
I P layer, and the LI and L2 layers in support of this g_

[0015] FIGURE 6 is aflow chart of a method for processing radio packet data
in accordance with an exemplary embodiment of the present invention;

[001 Gj FIGURE 7 is a flow chart of a method for providing quality of service
functionality in a wireless content switch in accordance with an exemplary embodiment of
the present invention; and

[0017] FIGURE 8 is a flow chart of a method for providing muiticast

functionality in accordance with an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0018] In the description that follows, like parts are marked throughout the
specification and drawings with the same reference numerals, respectively. The drawing

figures might not be to scale, and certain components can be shown in generalized or

-6-

5 (0sl) standards, d obal System for Mbile Comunicati ons (GSM standards,
or o$wiehingfuaetienalityifl Acgerdarme, withaan axemplary eabasimgat
* node 210 from communi cati ons nedium 112 in an Internet protocol
processing | ayer also extracts GPRS tunneling
protocol packet data using a 10 GIP-U | ayer, user datagram protocol packets

usi ngo@q3jser Dat agr piFREL QC@|a(di”a_§’
link“layer L2 data, using LI and

e aprseRlppor t
processi ng

dat a
ais
o)

i on



WO 02/ 7328 PCT/ OSOL/ - 16995 functionality. Wreless content switch 208 then
transmts data to serving GPRS support node 206 after the process data is
stored baakoa4m2z8 t he GIP radi o packet data. (0026] Servi nBCGERE/&a%por t
node 206 interfaces with wireless content switch 208 at the GIP-U | ayer,
UDP | ater, IP layer, L2 layer, and LI layer, and perforns 5 additional
processing to determine the |ocation of a nobile station 202 and base
station system 204 serving the nobile station. Serving GPRS support node
206 transmts the packet data to a base station system 204 via a rel ay

| ayer, and al so perforns additional subnetwork convergence protocol (SNDCP)

- Cors Sia s Ot &BdeiBA Y Gomhercian ReSi6Balonein epiruareet phglariananal oi <

pr ocessi,ng. (0027] Base station system 204 perforns receives the various
| ayeCONBIBSAGESH from servi ng GPRS support node 206 over a relay connection

-or other suitable connections and pertorns radio |ink control (RLC)

1)

10

15

20

proc@B819jg, nmedi um FIGLIRE ddsarddgraisia $Ysesa 38016 proddindwireless RBHEIY
(GSVMRF) control, and additional processing so 15 as to allow the radio

packeg iii ' (o} r : | tian that the radio
Packarotarhd BabaulREY pirkfess packetrBh i ARbORIaN:B; Wil i Ekeplarkn:

i mpl tat i 00 hile station 202 jncludes RF, nedium access

cont ggﬁ%ﬁéﬁgq ﬁ}ﬁ%g%)‘efﬁr} dr“,’eﬁ‘@?ﬁ-c sqﬁ%igb daeludes mekjecstation 182pbasessi ng
functionality, so as to allow 20 nobile station 202 to function within one
or nitadiopisysleas 104 seninasoderdOb.wiratpss contemtwivitoh 468, aved gatelway hodaddiot i on,
nobi |l e station 202 can include one or nore applications -10 WO 02/1 7328

PCT/ whialy is@@plethtcc omniuidatiomsinkdiumh N e2 egarmiiSMorsnkalin?ARDI &Rt 6§”S on
wi rel ess content switch 208, server applications operating on server 114,

or  OfHeeIntérnkt, | L QRS LELC P e..or i npl egent at i on of
an orRrntEhel PRar R BMER e TS PRk hcrKCR TER P8 heniBnd e bibii
switched telephone network, other suitable media, or a suitable combination of such

media. Mobile station 102, base station system 104, serving node 106, and gateway node
110 form a standard logical radio packet data transmission network. Wireless content
switch 108 is coupled between gateway node 110 and serving GRPS support node 1086,
and processes gateway GPRS tunneling protocol radio packet data in order to provide
additional content switching functionality.

[0020] In one exemplary embodiment, wireless content switch 108 can
receive GPRS tunneling protocol format packet data from gateway node 110, and can
determine additional processing that may be required based upon the mobile station 102,
the type of content in the packet, priority data, quality of service data, muiticasting
functionality, or other suitable functions.

[0021] Likewise, wireless content switch 108 can receive GPRS tunneling

protocol packet data from serving node 106, and can process the GPRS tunneling protocol

-7-



Configuration data for nobile station 202 can be stored at w reless content
switch 208, 5 server 114, or at other suitable |ocations, such as in

accor dan®0 od/47h2& he Li ght wei ght Directory Access Prot ocol PCTUAHY46995
proprietary information exchange protocols. Likew se, wreless content
switch 208 can determ ne the operational specifications for nobile station
202 by anal yzing data extracted fromthe GIP-U, UDP, IP, LI, and L2
processing |layers as the data being transmitted to and fromnobile station
202 is 10 processed by wirel ess content switch 208. [0029] In operation)
system 200 al |l ows processing of radio packet data to facilitate quality of

- ecarnet Tt Bl o@iiadr s ARk il Ben iR 4l PR pagdo" e

content swi tch 20 Wrel ess content swi tch 20 extrac s rede egg%
r or

ewayaogarld Or VVirelass comentswitehivd thug "affe @GRS seaM

‘user data contained in the packet, or other suitable data Iayers and can

10

16

20

per fstamiavdichdtivoriato providesadditiorn! wirdlessdata prackesing dunctionglityothatl eannot
pr edeterm ned services to nobile station 202. [0030] FIGURE 3 is a di agram

re¥ehfIb gPoJueéd%ﬁwh@g&;vw 68h6Bite SRItIBNSHIY For 8xhmphs; GSehasce1 st h an
exe | ary "enbodi nent of the present invention. System 20 300 i ncl udes

st an

110, 4 Sufeybts, 3rBGatcd 2es el 15 HEERYBRIRAREY o1 seRiby hatagihelitbidr . g
further -11 WO 021 -t7328 PCT/ US01/ 699~ i ncl udea}éﬁerel ess cont ent sem tch
304 cAnamyBicatinns rediughdiait weuld natobe Able sareafty cetproine dhamtatils of 0031
Wreless content switch 304 perforns anal ysis and nodification of inbound
r adi gatpwalatodéat 10 medesereingfnade $06sudtt asitbedotakbandwidth heingused, the
processing 5 by gateway node 110, and anal ysi-s and processi ng of outbound

radipy rm?tﬂﬁt bEfHg?uskH ah é)tﬁ&%ﬁjrn@té f1eBP6kO0 g@ﬁhtﬂé rﬁ@tmyatme ot Hher N
con h

this |gurat|on wirel ess content switc 04 can be depl oyed wit hout

T iRl Stulagi § t?&ﬁzéﬁ%%i@gt;@Wreﬁg%s@&ﬁggﬁﬁg@gﬁgfgﬁépjﬁa e 302

di agram of _a system 400 for providing wireless conten
the functionality that can be provided by wireless content switch 108 to packet data being

provided through server 114 to mobile station 102. By deploying wireless content switch
108 between gateway node 110 and serving node 106, it is possible to provide wireless
content switching functionality on radio packet data regardless of whether it comes from
server 114 or from any other server accessible over commtmications medium 112.

[0022] In operation, wireless content switch 108 interfaces with gateway node
110 and serving node 106 to extract data fields from GPRS tunneling protocol packet data
or other suitable packet data, to process the extracted data based upon predetermined
functionality, and to store modified data in the GPRS tunneling protocol packet data or
other suitable radio packet data, so as to provide wireless content switching functionality.
[0023] FIGURE 2 is a diagram of a system 200 for providing wireless content

switching functionality in accordance with an exemplary embodiment of the present

-8-



10 switch functionality in accordance with an exenplary enbodi nent of the
present invention in the GPRS wi rel ess data network. System 400 i ncl udes
nmobi | e sVe@ DU3202) base station system 204, and servi ng PPRYSSUEIYt node
206, and further includes gateway GPRS support node 402 and w rel ess
content switch 404. (0033] Wreless content switch 404 receives data from
comuni cations 15 nedium 112 through an Internet protocol |ayer, L2 |ayer,
and LI layer, and perfornms wireless content switch application processing
of the received data. In this configuration, wireless content switch 404
can identify the 30 radi o packet data within the Internet protocol data

1o pbvepfina it BPERELIEFIELBICE SRR S BBl Yatich 202 BREREN "
"Wreless 20 content switch 404 is coupled to t eway GPRS &%E%%rt nqde 402

t hr oSyttemn204.na sendng (FBRSceHppard node 206, 3 wirgtess egntenhyw 8uBp8rd node
* 402 then perfornms processing -12 WO 02/-t17328 PCT/USO LI 895 of the data
r ecepaiedvdyr GRRB suppbessods 2116ntwhereire kadio 4f tbese) syatens fusthert comptises|
GTP-U, UDP, L2, and LI processing layers, so as to distribute the data to
One Q4difiBhal E&?Q%r@?&?e@éiﬁ@@éfa iReEgesrddpee WilhlGkn Systanes RitddeoHAEction
cke

direction, p data 1s received fromone or nore serving GPRS support

node 6 at te : ' r

51 ande Dtancdler SRl Ry STER MoHiR G i P AL SRR or other o,
recei ves the processed packet data in the Internet protocol, L2, and LI
pr oc8uitalig Sf(%ﬂdﬂfg,s- and perforns additional processing of the processed
packet data as required to provide quality of service, nulticasting, or
ot he{0624] abl e f uncPacket idataf rsachies gateway GPRS euppashtrede 121@ Wonth
applications. [0035] In operation, system 400 allows w rel ess content

sW t el ARthicQidH ﬁmegmﬁﬁ\'@ﬁ%&% Yot6ENSprtRRSg RARe A Miéinet

conmuni cat | ons me 1 n this configuration, the wrel ess content

switch 404 can performprocessin [ i .
cormBRtece) B?%c%éﬁ'igu{ﬂyfg f???r e a&g Oé?gﬁcﬁ‘ﬁ%&ﬂﬁé 3{’°§’§§L é?gﬁé{ ggﬂaouilgg dat enay
GPRS support node 402, and can receive the processed radi o_packet data from
10gat eGAP-Urlgesupssrdatageamquotacol packetsging acHser Batagram Bretopel 44DP)
transm ssion ' over conmunications nedium 112. [0036] FIGURE 5'is a di agram
of amyexeamd physidal layer biand datalinko yer 02 datangsingtlil mgdwi yes pratacalst dat a
content switch control and payload data in the GPRS 20 tunneling protocol.

dat aTh' SRtactbd dHS ¥ N Britddbellin ARURIAHCL RItHAHE BRRSOWLRBSHANOM

i nventi on. t 500 includes additional data fields that

or ot BEPCRRgetertior dhel A8ving THG) PRk PLREnS ARITA e el TS

processi ng between wireless content switch applications, bile station 202
app! treasfesies tos i e@ellt@mztoaﬁpiSééﬂ%%ﬁte@r?epﬁo@ﬁ%m lerstgfien 202 ceiteria.[ 0037]
Data frame format 500 is shown in a tour octet structure. Although 5 sizes

15and §@ORBInces have M¥irelezsaonient switch B3 dmicaupliedl tdsgatewayt @GP RSasuppart nat
500) the sizes and sequences can be altered or nodified, and the data

fiel ﬂagé%w?ﬁ&geﬁsrhef o¥sifly L@Lrﬁgga_vmf@@b@méﬁt ewft&ﬁ'agaﬂeafbrmgaﬁd@d to

support wireless content swtc tionality. The packe eader can al so
be c ed, s s in_accordance. wth RFEC 2 Lo Si.ngh:l B/ / RTP
read-LoRYEp. Uitk B aR iNArARLS otatel vk 2 AR nd e Wi Pitglest”
Engi neering Task Force, or other suitable protocols. )

content switch 208 can extract radio packet data from the GTP-U processing layer, and

can perform additional processing to support quality of service functionality, multicasting

20 functionality, and other functionality. The wireless content switch application layer also

receives data from the UDP layer, the IP layer, and the LI and L2 layers in support of this

9-



[0038] Data frame format 500 includes an Ethernet franme segnent, which is
foll owed by an Internet Protocol segnent, a GRPS Tunneling Protocol
segment , WO &249828d | nt ernet Protocol segnent, a UDP segnenPCHNE0IH6Pal ti ne
Transport Protocol (RTP) segnent. The exenplary data fields shown in data
frame format 500 and their cor 15 respondi ng sizes and functions include:
Et hernet preanble - 8 octets Ethernet destination address - 4 octets.

Et hernet source address - 2 octets. Ethernet destination address - 6
octets. 20 Ethernet frame type - 4 octets. -14 WO 02/7328

PCT/USA /. ~6995 Version nunber - half octet; in one exenplary enbodi ment

T aertP F‘éﬁg‘ﬁ%"\!‘ﬁ%ﬂ?ﬁ’b@e‘@gwﬁ@@?P??E%“Sﬁ“ﬁ“'%@t@?t e SRS peor

10

15

20

octets enpl a men e, us e the required
bandﬂ?%? haﬁé?tefﬁlﬁtg?ﬂ t%fs %tm‘ec; Ba%%lﬂ'\?‘elthe adr(ﬁaFﬂqs‘P @&E?@f"q ‘two octets.
*Flags - half octet (in one exenplary enbodi nent can be used to indicate

f unci002683 st atus oBemine GRBSdsuRPAY Boden 206ridedacey withFwirglesst catestt -

one and one half octet. 10 TTL field - one octet. Protocol field - one

oCt egwitch 208 at tie GTFCKSIayef,iIBDH Jateh P IREENLD lay6T I%ﬂdemayar anb psiftsiis E,

S, PN - two octets (includes GIP version, protocol type, extenS|on header

52880 Bk iAg 10 BBILAEO RGN b 8%hon i siaBH R aREES égt‘d ete

for octets I'n one ment can euse tos
addr es ta source as to defermn lority, | t|ont or
chantiem? fﬂ%a?@w e meilBatpiior Seing GHHS RiybDBH A%, OB HaTamite
exenpl ary enbodi ment can be used to store the conplete address of data
dest packet datastp abase statiarr systemEGbviatay relay layss) andaismperorms additibrabes i n
address). -15 WO 021 -1L7328
subnetwork convergence protocol (SNDCP) processing, logical link control (LLC)
processing, base station subsystem GPRS protocol (BSSGP) processing, network service
processing, and Llbis processing.
[0027] Base station system 204 performs receives the various layers of data
from serving GPRS support node 206 over a relay connection or other suitable
connections and performs radio link control (RLC) processing, medium access control
(MAC) processing, GSM radio frequency (GSMRF) control, and additional processing so
as to allow the radio packet data to be transmitted to the correct mobile station that the
radio packet data is addressed to, as per the standard specification-compliant
implementation.
[0028] Mobile station 202 includes RF, medium access control, radio link
control, logical layer control, SNDCP and IP processing functionality, so as to allow

mobile station 202 to function within one or more wireless networks, including a GPRS

wireless network. In addition, mobile station 202 can include one or more applications

-10-



* nunber

PCT/ USOL/ ~6995 Source port field - two octets (port address of data
source, in one exenplary enbodi nent can be used to determ ne grlorlty and
appl i cat Wen0%47p28) . Destination port field - two octets (PoFUSHAP®ss of
data destination, in one exenplary enbodi nent can be used to detect changes
in port assignnent). 5 Length field - two octets. Checksumfield - two
octets. V version nunber of the RTP protocol. P nunber of padding octets
that should be ignored (if padding bit is set). X - extension bit
(indicates that fixed header is foll owed by one header extension). 10 CC -
Contri buting Source (CSRC) count (nunber of CSRC identifiers that foll ow
t he : quence
YUhiEf TheBFRCE ith witpkisg cphfert3atcn aRipfEaticl on “EE'%’%Y%&@%‘I%Q‘E‘% T
an be used to determ ne whe

S oo e SnRlicateRs PRSLRILOR SEBMr L Pr otyer BGBIR 3ppl @t@nss?ﬁgrsfprsgﬁgt s.

* Synchroni zation source identifier field - four octets. Encoded data -

10

16

20

var ipresence2 or [igphsmentatioor oft avrapplisation remdhe onphite statiqn i not sequised.uct ur e
for transmtting and processing data that is needed to provide wreless
contGunfigiinbtieh data for mybid 8tatidAaR0Ztan/5elstofdiPat Wirslkisls wonterityswittha208,r el ess

packet data network. The data in data fields of data frame format 500 are

used g ParS {’06 ﬂUmégts)Olt‘téiolé Rt Bﬁs &‘Jﬂ'l’f bgé} Sr%ﬁz% d\%ﬁ% t

functlonar)P rovi In s vvlre et data
FIGURE saflowchart f arreth 00 for

1 k 1 0
odbtagtiy” Acgess 3%@2%?5'583@%") O BERRISERC ifosation, excBaARge \POIASON: ment

of the pr eser_lt invention. Method 600 allows radio packet data to be
pr oddkawige einetasspeordent swiicly Z08i can detesimine dvwappetational spetifications foyl e
W rel ess packet data network processing point) or for processing by the

gat enGilesttiopr 202 nyOaMIS?@lﬁESdlétQ éntrdcied srohy thiw) GTRle), QuDPL hRr LE Wridepbe
wirel ess packet data network processing points. Li kewi se, the method can be

use r@éé&ﬁ ogrlé?fﬁ%séé‘%hga&&algen}nbsys sfted 19 i eron %F@tslf‘aﬂo‘bf‘q biotjge

gat eway € radi o contro em node, or in o er su manners.
(0041 Met hod 60?9Esls ns _at %;ere a wireless data session is

act iRVt eRFe dlb}‘é‘”\'[ﬁ égg‘ g‘@%% n can be activated when a wirel ess
device enters the service area of a base station, such as when the user is

regi[8029kd wi t h t hdnwapsration, systemaci0Q aliows processing ot ragdie gpavkeidatadobase
station, or at other suitable tines. The nethod then proceeds to 604.

[ 00423litdke agéntyaofvuerre.bes multidadting sahd®adbRionat ﬁihlctuéhsnity fONtraRSMRNSITBhAT Y
enmbodi nent, thé wirel ess data session is established when the user enters

COny ek GRTARIA sl SRR b SOl APl s e RO,

t he rel ess devjce.is figured, by the base station to receive packet
dat YVirgiess eomisnt ts%tﬁhpﬁfgge@g@cg% p@;g%e termined message and data fields from

signalling or control messages, bearer or user data contained in the packet, or other
suitable data layers, and can perform additional processing of the radio packet data to
provide predetermined services to mobile station 202,

[0030] FIGURE 3 is a diagram of a system 300 for providing wireless data
services in accordance with an exemplary embodiment of the present invention. System
300 includes standard wireless data network system components, including gateway node

110, serving node 106, base station system 104, and mobile station 102, and further
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WO 02/-17328 PCT/ USOL/-L6995 [0043] At 606, transport |ayer data is
processed, such as the OSI |layer 4 data for end-to-end control of
transmi t WQIOXB28 | n one exenpl ary enmbodi nent, the prot ocBFEUSHNAPH ng
nmessage structure and network error-checking can be processed at 606. The
met hod then proceeds to 608. 5 [0044] 10 15 20 At 608, it is determ ned
whet her control data is being transmtted. |If so, the nethod proceeds to
610 where session profile data is collected, after which the nethod
proceeds to 618. If it is determned that control data is not being
transmtted at 608, the nethod proceeds to 612. [0045] At 612) it is

transr od pr oc 2. [0 t
ot 191 Wi, JARIERE ket B, SaTdapped et gatdlidy fode 03N o,

t he net hod. proceeds . .to 4 where session profile data is nodified, such as
to cOPRMNIGAHIONS SeUUNMLI 12 1 or | provide corrected packet data, or for other

*suitabl e purposes. The nethod then proceeds to 618. Likewise) if it is

det el®93Hd at 612 tWireless sontgnt switchni4 perfagns cnatysis and medificatinmol
proceeds to 61G where session profile and streamdata is collected. The

met hiaoling Padib Paeresd4ta rédéived fitAtdonhuRitatiohs medig@t eI privido phedeasing t 1S

necessary to nodify data characteristics in response to the session profile

s o Bl 19050 B ALEAE B SSM GF ol e AFTRL BBSALY ©

10

reliability parangters, or other suit data. If nodificatjons are not
nocdaDgPsSMgE HRTaTEIE LY GakaY Ho88T TaRdRg Geniguating: HISlSHRateRt o
620 where -18 WO 02/ 7328 PCT/ USQOL/ - 4699 the nodifications are perforned,
suc hswidcta304can be deployedwithout medifidatiomioéexisting donmestionsdustween gateszy.
[0047] At 622, it is determ ned whether a session characteristic change is

r eqUEPRS iipPcrs A6HS S0Rcaridené o Mave servihg IGPRBtsuppIr ®edél108.he stream
information collected, 5 or the session profile data that has been

nodi gyl such as tgyd ent . | i f { : [.abili

C han@g gﬂj for nonit o’fﬁ‘g,ﬁbg{@t%od’?%"iﬁﬁ%gy%éﬁ@dd;@f f) E@F(giﬁg M#Z%éss?cqnﬁergyne
exenpl ary enbodi ment, session characteristic changes can be required based
on w¥ta fiyastionality iagcosdares with ag ExapPlay embrdiment pithepresent inventiosn
characteristic change can include control commands generated by a content
swi tinhhé GRR§ atirmless datdmetwerkv SystehD400 iheludes mbbite stationdd02x baye saitionf or
re-all ocation of bandw dth, processing resources, or other resources that

are §y%ﬂéthrm,%ﬂd?é€ﬁlihﬂGHR@ sdppatt ndae viose antigLiftAd} girgurgoecﬁ@&bm?imw

ot her functionality. it is determ ned that sessi Ications are
requi 26. O herw se, the nethod proceeds
to yﬁ%ﬁ%c@%%gz%g?aﬂfélggggﬁé%ﬁggl@c@gto,?he source and destination. The

met I;@g Eﬁ:en proceed\z\&to 630. 15 (0048] At 626, it is determ ned whether any
char@933heed to be YWirslessigantant sydtchi,dP4 seceivespfiaiaefiom gemeunmications

nodi fications. For exanple, the data transm ssion rate, data format, or

15 ot hamediuim dlRethpaughmaneintermay pretedol taybe, DR dayerednat Lt heyes oand performisder to

20

i npl enent the session characteristic changes. If it is determ ned that no

Souniel S8 B8RMPASIES Anblicatiort e SfgaR IO FEIRNRAPEER, [Pt fonriduPSiah, ¢

t he net hod proceeds 2 0 628 ere contr a or other suit tais
L APRIELE Sobforh IRRLA6 B ARRY B 507 g R hta LR RS BRSSO
protocol data format, and can perform additional processing prior to the processing that
is performed by gateway GPRS support node 402 for incoming packet data. Wireless
content switch 404 is coupled to gateway GPRS support node 402 through the Internet

protocol, L2, and LI layers. Gateway GPRS support node 402 then performs processing

-12-



WO 02/.17328 PCT/USOL/. 1395 rate changes, data format changes, or other
sui tabl e changes. The nethod then proceeds to 630. [0049] At 630, it is
det er m nw edMIBIser the session is to be termnated. |f theCHUSEHPIS s to
continue, the nethod proceeds to 632 where the next data packet is
received. 5 Otherw se, the nethod proceeds to 634 where the session is
termnated. [0050] In operation, nethod 600 provides for trigger points
that will cause wireless data to be anal yzed where necessary to provide
wirel ess content switch functionality. Method 600 sets predeterm ned
trigger points that will facilitate or cause a review of data fields to

determ ne whether nodification is necess ry to ort rel es nt ent
- swi tof thexigtaireceiven Fompwirelassicpatert guiteh Héuusmq fégiﬂ' %%@89@5%1'33 @P

facilitate the provision of wireless content switch applications. [0051]

FI GUREP7 LR saRd L) procdssing tdyees, rext a9 do dixtribute theovatai tagonguar moje seENGBgGvi ce
. functl onal i ty in a wreless content switch in accordance with an exenpl ary

F%f njikfdég 8gsnt invention. Method 7D0 begins at 702 where quality
of serV| ce g Ing data is extracted fromthe data packet and session

i nfQr on associ ating
dati 63 i ncl ude oﬁ@etg?oﬁ’&)t? rﬂfdl?%cg%pﬁﬁggm&n%igﬁ? Fée?él“éédlfrg@ }l’f fr’f/‘o r%f t he
wireless device Data errors 20 Packet | oss Number of data acket

51 et rsemeing BPREsUPROrt notesZ0GatatewaAnGRRS supagrtdade493. @ndHs PIRR&SSFdof

out - of - sequence data packet delivery Latency Jitter Bit error rates

Bandgw} ghhshisidnidvertommumioations meditms 11 Rlireléss eorftentavdtch 408receivesi ¢
rat e managenent PCT/ US01/~6995 10 [0052] At 704 the quality of service

rati ngcgﬁﬁgs% égan r(ﬁ*a iR tAE AL gﬁH@fﬁrdﬂ@éd’l Lo, dAbaNProeeédiAg Iqéy@ffsl fandt hat

this |s user d be assigned. I'n one exenplary

enbodi pent , e VI ce.r t onal ,

Fundrarinans adsitiosta| BrocshsasIhg ptesghn BFRg Rug 8° i sPe e sadiy

al I ocati on and processi ng aI | ocation to be given priority to predet erm ned

useraf sarviappiiulticasting) oeqmrassuml%lﬁl@tlpﬁahtwfaé OPEAN MRt Wifelasg gaptent

cross-referencing the data extracted at 702 to a table of organizational,
10f uncdyiitdtpbpplRiatiohber suitable priority data. The nethod then proceeds to

706.

[0035] In operation, system 400 allows wireless content switch 404 to be
deployed between gateway GPRS support node 402 and communications medium 112.
In this configuration, the wireless content switch 404 can perform processing of packet
data received from communications medium 112 prior to providing that packet data to
15 gateway GPRS support node 402, and can receive the processed radio packet data from
- gateway GPRS support node 402 after it has been processed and prior to transmission

over communications medium 112.
[0036] FIGURE 5 is a diagram of an exemplary data frame format 500 for
transmitting wireless packet data content switch control and payload data in the GPRS
20 tunneling protocol. data format, in gccordance with an exemplary embodiment of the

present invention. Data frame format 500 includes additional data fields that follow the

-13-



[0053] At 706 it is determ ned whether the radi o packet data nust be
adjusted in order to support the quality of service allocation perfornmed in
step 704wW0602/4128 s 20 determ ned at 706 that data adj ust nBET/US&/46895
required then the nethod proceeds to 718 and term nates. O herw se the

met hod proceeds to 708 where radi o packet data is -21 WO 02/ A7328

PCT/ USOL/ A6995 adj usted and stored in accordance with the quality of
service rating. The nmethod then proceeds to 710. [0054] At 710 it is
determ ned whet her other data nust be adjusted, such as user data for users
that are given lower priority. In one exenplary enbodi nent, packet 5 data

for other users can be droppe ope or _no S : ; o]
_ buf { siangrd GRS RSNBR S BEP P RBR R ST 4TI A% AGiceRTp REcimees
adj ustments can be performed. If it is Qeternined,ESat_no ﬁ%her.aQ'ustnents
are pRsbsssing Hidtwesnirdess candentswitthapplisations Mehila stetione ARplca {‘Wé
- met hod proceeds to 712 where a request is issued. The request can include a

 eauesher 414k licagahs, ritf biber saitaisie\systerss. ot her suitabl e request. The
met hod then proceeds to 714 where the nodified quality of service rating

dat a @ﬁdi usted an agé‘?ra%qe It B0 RAHARN P hGBae 8stet @trltfurehAlthoagh
& | e to a

requ s transmt server, such as to stop transm ssion, decrease

bandwi dt h requirements, or take .other suitable st. rRb i on,
1ot hotreRGICEeaaeBcRs Mk eRess REOVREH oL A (P Pty fradietorhat I e

data, and to adjust the radio packet data as required to glrovi gleﬁ ﬁality of
ser visgsfaftbédquences yaneealtared be modifiaduank thesatatields shewn Bndia | ality
of service managenment w thout buffering data at the wirel ess content switch

Ot e dr AL HABfeRISIEH bé Hd@bd Eesupport wirelepsoenteritswiteh fign gianadityred,

or
so as to eliTmnate the processing overhead and hardware required to support

mul 1 108 Bapkrlchoased s, 5155 2 caiiseadl; e & Ao et R o o he
> esggtonipr;ggsni% OIrlg"/U l_:)%%RTP Headers for Low-Speed Serial Links,” available from the
10 Internet Engineering Task Force, or other suitable protocols.
[6038] Data frame format 500 includes an Ethernet frame segment, which is
followed by an Internet Protocol segment, a GRPS Tunneling Protocol segment, a second

Internet Protocol segment, a UDP segment and a Realtime Transport Protocol (RTP)

segment. The exemplary data fields shown in data frame format 500 and their cor

15 responding sizes and functions include:
. Ethernet preamble - 8 octets
. Ethernet destination address - 4 octets.
. Ethernet source address - 2 octets.
. Ethernet destination address - 6 octets.

20 . Ethernet frame type - 4 octets.

-14-



WO 02L17328 PCT/ USOL1-t 6995 Met hod 800 begins at 802 where group
identification data is extracted. In one exenplary enbodi nent, the group
identifiwaiéxsmdata can include I MSI data, NSAPI data, MSPGDNSUa699S packet
data protocol type data, packet data protocol address data, dynam c address
identifier data, APN network identifier data, quality of service profile
data, serving node 5 address data, nobile station not reachabl e indicator
data, serving node recovery identifier data, Sequence Nunber Downlink data,
Sequence Nunmber Uplink data, charging identifier data, network protocol
data unit reordering identifier data, or other suitable data. The net hod

t hen proceeds to 804. [0057] At 804 group identification data s red

. to currenyesstion reurgbeup Haf getet: In mﬁm@x@MWaPWb?%ﬁBﬁptnﬁﬁp?b% "f?% |cgast
session can be set up where the users that are to be included in the

mul ti cast y@fefmirld tHe Vélein dh@thap datattsetwsenversionsinavai | abl e, out of range,
- or otherw se not capable of participating, those users may be fl agged and

peri odi fﬁﬁglqcﬁlb%ggﬁgﬁg%ga ﬁ?é%fgﬁ\ﬁé%&%t.men the user travels back into

range, set u or performs other suitable functions that

make the user available for the 15 .iulti to
806. * [ 0053 ptakpagket jength ’d&‘f%?ﬁ’iei%d“véﬁe‘% %8?"‘85%@‘“@%“% ?g@eﬂi gg&?ﬁéor der
to support the nulticast functionality, suqh,asﬂ%o | | ow the data to be
5recei ved Hgterhiinethe reguiced bangwigtisfordiansmisgen énﬁ%P?‘ék { at f or s

i nvol ved, to neet bandwi dth requirenments, or otherwise. If it is determ ned
t hat .data|d|¢§11ﬁ%§tif,ﬁqubqﬁ,té@_ be adjusted, the nethod proceeds 20 to 810 and
term nates. Ot herw se, the nmethod proceeds to 808 where the nmulticast data
-23 WO Q2/ a7 ' ' aaf beluyveddoiimdipatefanctirial in
addi i on a%%‘f)??qfeg‘u% Qﬁgﬁlﬁq‘%ﬁ'ﬂ%ﬁ?ﬁﬁy be necessary to allow the

user to participate in the nmulticast. g}g 9] In operation, nethod 800
al l ons a wiatus of witelesAataysten GLDH'%%% "radi o packet data so as to

perform processing that may be required to provide nulticast 5
f uncti onalfragmehtoffset Saite ahdonedalf petgles the reception and transni ssion
of data froma single source to a nulticast source, fromone of the

qgnul ticast 1par féigS drie bBRtOt her multicast parties, or fromall the multicast
parties back to the nulticast source. [0060] Although exenplary enbodi nents

of a syst 0 reM rel ess packet data content sw tching have been
descri bedﬁfpﬁﬁgc@ ﬁ?‘f&hgpé%ﬁt&!{ hose skilled in the art 10 will al so recogni ze

that various substitutio SI and nodifications can be nade to the systens and

met hads wilieRARr dhasksy beﬁr'gwptor? St8cope and spirit of the appended cl ai ns.

-24 WD 02/ 7328 PCT/ USOL/ - L6995 WHAT | S CLAI mgg Ipé{é A .sgsteo(rip
s Mersig

— — y for
processi ng@GTPnarsion, B3, SRONE: EsSadN a twa ostels (g ePf 888|
receiving radi o packet data froma gateway radi o packet node;

type, extension header, sequence number flag, and N-PDU number flag).

15 . Source address field - four octets (in one exemplary embodiment can be used to
store the complete address of data source so as to determine priority, application
type, or changes in address).

. Destination address field - four octets (in one exemplary embodiment can be used

to store the complete address of data destination so as to determine priority,

20 application type, or changes in address).
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5 a content switch systemcoupled to the gateway radi o packet interface,
the content switch systemreceiving the radi o packet data, extracting one
or nore woeaxei7ersn ned data fields fromthe radi o packet JBCEHUSGIH$99S
perform ng one or nore predeterm ned actions based on the extracted data
fields; and a serving radi o packet interface coupled to the content switch
system the serving 10 radi o packet interface transmtting the radi o packet
data to a serving radi o packet node. 2. The system of claim2 wherein the
content switch systemfurther conprises a quality of service system and
extracts user priority data fromthe radi o packet data, wherein the quality
of service system all ocates bandw dth sed uyp t he e L OlJ a and
- stores bafdwragt po|5|fiqj@a-ttwq10§§t§\?‘pﬁrtt rteﬁﬁi(g ‘ga(:ll@k%qurg%tg]. Béé éﬁ?tené{%lggé em of
claim1l wherein the content switch systemfurther conprises a nulticast -
syst em angmbetinsitscanbe used to determina proktyiand apphiealion Peht i on data from
-the radi o packet data, wherein the nulticast system addresses the radio
packet dapag LRAP fiohe -UEs_ dctistst (doric atldressdaf adataddestinatioht iieaene set up
data. -25 -1 7328 PCT/ USOL/ ~6995 4. The systemof claim 1l wherein

t he gateway radi o C [ | thagy@ rh&gt) pr ot ocol
system exﬁxﬁr@f’%ﬁ}j eﬁoﬁﬁﬁh%ﬁlﬁ]éﬁﬁﬁgﬁﬁ%égﬁﬁﬁgf romrt he radi o)packet
data and Er ovi di ng t he gateway tunneling protocol data to the content

5swit eh sybeagth fipldFiwodedetsm of claim 1 wherein the content switch system
further conprises 5 a serving handoff system and the serving radi o packet

i nt esf ace Qheghsumtfield héwo adietspacket data to at |l east two serving radio
packet nodes, wherein the serving handoff systemextracts the data fields

fromthe Rag -orﬁ?q,[ﬁﬁbegiaﬁmevﬂvp rBtododi 0 packet data is transferred froma
first servi ng'@'ra i 0 packet nodeF{o a second serving radi o packet node. 6.

The syster ol Ebebibdadis s e, SRIEBe igHbieel\iSyeriany biné Bey. combr i ses 5

a nef'work he serving r 0 packet interface transmts .
the radi o packet data fo at |east_t servi. ng radi rein
the net work- exiaasion bé&@@@ﬁ?‘@ﬁtm%tcf!’%e%?@ 2T IP\Q’PH%"?‘%%&%%@% Ea% %é?% cket
data when the radi o packet data is transferred froma first servi n\% Badi o]
1packet noqjact@mtmmgﬁmceKGQR@mwnbMer@é@&RC identifiers that follow the
fixed header).

. M profile-based marker bit.

. PT payload type.

. Sequence number field - two octets (sequence number of packet, in one exemplary

15 embodiment can be used to determine whether packets are missing from sequence

and need to be retransmitted).

. Time stamp field - four octets.
. Synchronization source identifier field - four octets.
. Encoded data - variable.
20 [0039] In operat.ion, data frame format 500 provides a structure for

transmitting ahd processing data that is needed to provide wireless content switch
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7. A systemfor processing wireless data conprising: a content switch
system coupl ed to a packet network, the content switch systemreceiving
radi o pawie2/4d3sa fromthe packet network, extracting onePGFUNMI69226 WD
02/-17328 PCT/ US01/ ~6995 predeterm ned data fields fromthe radi o packet
data, and perform ng one or nore predeterm ned actions based on the
extracted data fields; and a gateway radi o packet interface receiving the
radi o packet data fromthe content 5 switch systemand transmtting the
radi o packet data to a gateway radi o packet node. 8. The systemof claim?7
wherein the gateway radi o packet interface conprises an Internet protocol

system wherein the radi o packet data is receiv . rk

- contfanotiohality i mw&ﬁlaSﬁrp@CKGEdﬁiPWg@%ﬁi- JS@E E@fa, '"a‘%ga f‘%@% 63{&%}%@%%?8?@%%
system extracts the radi o packet data fromthe |nternet .Erqt ﬁcoltl’dpa et. 9.
The soGtaEEedtbaupporiduality of serics modticasting aRdsibeesifahie func 5':?% i ses a
- serving handoff systemtransmtting the radi o packet data to at |east two

ser vy i desndaripedivirélass packetriata aetuork argbiteetlesd r act s t he
dat a{h%?eﬁr@%é}?g%%?ﬁgr %di 0 packet data when the radi o packet data is

”a”ﬁ{ggied from a %Bﬁﬁfﬁﬁé@%&ﬂ&m%ﬁ?ﬁ%H?‘t‘l‘é‘tﬁbdéowéﬁprb@eﬁsi&g@adid ket ng

r adi ket node. stemof claim 7 wherein the content switch
system further conprises a networ

k handof ste NS i L i o
5pack datadataccotdance| with @ntexé"‘sPé?'Vi%'@bﬁ’éJme&‘ft Bﬁﬁ\?&’@ﬁ%@?’m‘mﬁéﬂ?g\?ﬁ&{bﬁe@gt wor k
handoff system extracts the data fields fromthe radio -27 WO 021. 17328
PCT/ LGk ra8R%padket kiata thabe prbesssetlceithedinsiop 42 REQVISIANACi% IRENRY Y%’ f rom

a first serving radi o packet
other suitable wireless packet data network processing point, or for processing by the
gateway node prior to processing by the serving node or other suitable wireless packet
data network processing points. Likewise, the method can be used after processing data
10 in the serving node, integrated with the gateway node, the radio control system node, or
in other suitable manners.
[0041] Method 600 begins at 602 where a wireless data session is activated.

The wireless data session can be activated when a wireless device enters the service area

of a base station, such as when the user is registered with the visitor location register

15 associated with the base station, or at other suitable times. The method then proceeds to
604.
[0042] At 604, a wireless data session is established. In one exemplary

embodiment, the wireless data session is established when the user enters control
commands to cause a data channel to be established. In another exemplary embodiment,
20 a wireless data channel can be established when the wireless device is configured by the

base station to receive packet data. The method then proceeds to 606.
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node to a second serving radi o packet node. 11. The systemof claim?7
wherein the content switch systemfurther conprises a quality of service
system amD ex4782ct s user priority data fromthe radi o pacRET/US+I9Swher ei n
the quality of service system all ocates bandw dth based upon the user
priority data and stores bandw dth allocation data in the radi o packet
data. 12. The systemof claim7 wherein the content switch systemfurther
conprises a nulticast systemand extracts multicast setup data and user
identification data fromthe radi o packet data, wherein the nmulticast
system addresses the radi o packet data based upon the user identification
data and the nulticast setup data. 13, A nethod for .progessi | S
< dat 2[00d3Pr i si ng: reﬁ@%-rﬂ@ﬂsﬁﬁﬂ@ﬂbﬁ@'s(ﬁ’é?%ﬁssc?gt §‘f’?§ﬂ?ﬁbe%£@x§“ QL ri gger
event has occurred; extracting one or nore first data fields fromthe radio

packe} epdti-érid Estrolrofdemismittedtdata.Haonscexamplary pattiastimeng the gretdsols ni ned
- function using the one or nore data fields to generate one or nore second

data_ fi , hredibcking tae beastooe gsarkat 60 tTEhe o
cr ea?éveﬁhgﬁ!rﬁnétégérdaé&%&g@ﬁgﬁeg{aétt‘gﬁz(ﬁ?%8 r\r/?/o 021.6‘?7328 PCT/ USO /.t 6995

transm tt| the nodifi radi o packet data to a serving radi o packet node.
14. m@#ﬁ%@&@@% %F‘?qug wherein receiving the radi o packet data

conprises receiving the radi o packet, data froma gate radio ket,. node.
515. [0044¥et hod of cALPABLE umeﬁeémm%weeﬁeﬁgomﬁei 8%‘& %EQ ﬁa"&ﬁﬁa‘ge‘? If
conprises receiving the radi o packet data from a packet network, wherein

the ggdine MRS priticeds3o I wherdsedsidn prafite Hateisneallgoted after whickéie  16.
The net hod of claim 13 wherein determ ning whether a trigger event has

occurt dﬁ%ﬁﬁe@g%dﬁeﬂﬂt% Hgt(é’r‘ﬁﬁﬁé‘c?fha@'&%n%l HAG B Rotibelhg tapsivitted at

corrpmel t1Ton of a packet data protocol channel, serving radio

acket node handoff, bi | et wor k
P 608, the method proceggs to 813

[0045] At 612, it is determined whether error data is being transmitted, such

10 as Internet Control Message Protocol (ICMP) data. If error data is being transmitted, the
method proceeds to 614 where session profile data is modified, such as to correct the
source of error, provide corrected packet data, or for other suitable purposes. The method
then proceeds to 618. Likewise, if it is determined at 612 that error data is not being
transmitted, the method proceeds to 616 where session profile and stream data is

156 collected. The method then proceeds to 618.
[0046] At 618, it is determined whether it is necessary to modify data
characteristics in response to the session profile data collected, the stream information
collected, or the session profile data that has been modified, such as quality of service
parameters, reliability parameters, or other suitable data. If modifications are not

20 necessary, the method proceeds to 622. Otherwise, the method proceeds to 620 where
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handof f, or receipt of a request for radi o packet data nodification has
occurred. 17. The nethod of claim 13 wherein extracting one or nore first
data fiemdsoZ/47028 t he radi o packet data if the trigger eveRCTH&S/HELUrred
conprises extracting one or nore of the group of data fields conprising art
I nternational Mobile Subscriber Identity, a Network Layer Service Access
Point Identifier, a Mbile Station |ISDN nunber, a packet 5 data protocol
type, a packet data protocol address, a dynam c address identifier, an APN
network identifier, a quality of service profile, a serving GPRS support
node address, a nobile station not reachable indicator, a serving GPRS
support node recovery identifier, 2 . VWO 02/ .] 7328. BCTLUS a

. Sequieceodifisationaum PerRIMad SERheAT é?ﬁm?sm??@?sy'tﬁtﬁaﬁ@? ﬁ?ée{tﬁ‘%‘gﬁ?%ﬁ} i er,
and a network protocol data unit reordering identifier. 18. The nethod of
cl ai ppokdedb s 62R. performi ng the predetermned function using the one or
-nore data fields to generate one or nore second data fields conprises one
or o?ngf the funcpi@?® RqERIct&IGed diRtiema Bessioatharactedstipchange ys usi ng
a quality of service profile, determning whether to transmt nulticast

dat ' . | nt ' | .5 ' | I L \18¢
unet AR RrRsRegeds Pt R i du L ORECe e BB blomEAACSIEER,
Nunber Downlink or a Sequence Nunber LUpljnk, an? det er mi ni ng.nz}t{xwork
5r esoor the ssisstareprofiie datathathavbesrmadiiac AUHRAS I IUHEBIEC HAIMY A 5PTVI9% . The

met hod of claim 13 wherein storing the second data fields in the radio

packghafgés rélﬁatﬁlﬁt?@hen?be, formibhitering, adtminpieent otheasuitahle charges. 1 ORR) one
or nore of the group of data fields conprising a International Mbbile

7
S“bsﬁgé@%&g%%, NI abyistic SRANdacAT S seqiiridibadatbon ihicea, a

Mobi nunber, a packet data 5 protocol type, a packet data
protocol L address, a dynam c ad J denti £ : L AR K4 Eafier,
D QUHBRE i aTatas Yeee ARG, o hEEPlenE” ahe esigf ol hdRntan T ¢
station not reachabl e indicator, a servi n% GDRgms:Edp%ort node rdecover.l){

i deniridlide contrekgummandsugersrateshRyigh rontgnE fAjeyayhodsy seying
charging identifier, and a network protocol data unit reordering

10 dentblieedr otifél suitable systems for re-allocation of bandwidth, processing resources, or
other resources that are required to control quality of service, reliability, monitoring, or
other functionality. If it is determined that session modifications are required at 622, the
method proceeds to 626. Otherwise, the method proceeds to 624 where the data is
transmitted to the source and destination. The method then proceeds to 630.

15 [0048] At 626, it is determined whether any changes need to be performed
at the source to implement the session modifications. For example, the data transmission
rate, data format, or other suitable parameters may need to be modified at the source in
order to implement the session characteristic changes. If it is determined that no source
changes are required, then the method proceeds to 624. Otherwise, the method proceeds

20 to 628 where control data or other suitable data is transmitted to the source and

destination to cause the required changes to be implemented, such as data transmission
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WO 02/-t17328 PCT/USA | ~@95 20. The nethod of claim 13 wherein transmtting
the nodified radi o packet data to the serving radi o packet node conpri ses
transm t WOneg/47828 nodi fi ed radi o packet data inside of an PET/&BNEY ot ocol
packet to a gateway radi o packet node. -31

AL, AGL. A&r. A&L. A{ 9. A&L. AsA9. A&9. Ah&9. A{ &L. AL. AL. A& A3&% A 9. A 9. A & A& A
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20 . Packet loss

. Number of data packet retransmissions
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. Amount of data traffic

. Frequency of out-of-sequence data packet delivery

. Latency

. Jitter

. Bit error rates

. Bandwiath limitations

. Number of users

. Radio interference

. TCP traffic rate management

[0052] At704 the quality of service rating data is compared to other user data

to determine the priority that this application and this user should be assigned. In one
exemplary embodiment, the quality of service rating data can include organizational,
functional, or other suitable distinguishing data that allows bandwidth allocation and
processing allocation to be given priority to predetermined users or applications, such as
data that has been determined by cross-referencing the data extracted at 702 to a table
of organizational, functional, or other suitable priority data. The method then proceeds to
706.

[0053] At 706 it is determined whether the radio packet data must be adjusted
in order to support the quality of service allocation performed in step 704. If it is
determined at 706 that data aquustment is not required then the method proceeds to 718

and terminates. Otherwise the method proceeds to 708 where radio packet data is
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[0054] At 710 it is determined whether other data must be adjusted, such as
user data for users that are given lower priority. In one exemplary embodiment, packet
data for other users can be dropped, one or more servers can be contacted to buffer or
stop the transmission of packet data,

or other suitable adjustments can be performed. If it is determined that no other
adjustments are required the method proceeds to 718 and terminates. Otherwise the
method proceeds to 712 where a request is issued. The request can include a request to
alocal station, a server, or other suitable request. The method then proceeds to 714 where
the modified quality of service rating data is adjusted and stored. The method then
proceeds to 716 where a request is transmitted to a server, such as to stop transmission,
decrease bandwidth requirements, or take other suitable steps.
[0055] In operation, method 700 allows a wireless content switch to monitor
radio packet data, and to adjust the radio packet data as required to provide quality of
service functionality in a wireless network. Method 700 can provide quality of service
management without buffering data at the wireless content switch or other location where
quality of service management is being performed, so as to eliminate the processing
overhead and hardware required to support buffering.
[0056] FIGURE 8 is a flow chart of a method 800 for providing multicast

functionality in accordance with an exemplary embodiment of the present invention.

-22.



| G5+F(10% ()-P Ps (10% ()- !'s (10% ()- F(10%: ()-3 ! QF(10%: ()- 3
l-y-}-~----K bC 10@10%& ()- $10%& ()- & !109%& ()- 10 10
10: 3100&W0 03F810%&’ () - PK. . / VI 1/ ROJELC 10@ $109A& () - $LOVHET(USO1/46995

$10907& ()- 3"

10T 10T

10T: 3109& ()-37$10%T& ()- 55) 6~666 7dEDC 10@$L0% () - $L0%K () -
31090& ()-11"10%0& ()- 3, $10%0& ()- 3$10%0& ()-4 7t 77#8u889dELC

) 10@‘7\/1@%%% tgégm (ﬁ&ﬁ‘i{%@éré)g}o&# |d1en{§|)§atg3n data is extracted. In one exemplary

10

15

20

embodiment, the group identification data can include IMSI data, NSAPI data, MSISDN
data, packet data protocol type data, packet data protocol address data, dynamic address
identifier data, APN network identifier data, quality of service profile data, serving node
address data, mobile station not reachable indicator data, serving node recovery identifier
data, Sequence Number Downlink data, Sequence Number Uplink data, charging identifier
data, network protocol data unit reordering identifier data, or other suitable data. The
method then proceeds to 804.

[0057] At 804 group identification data is compared to current active group
data. In one exemplary embodiment, a multicast session can be set up where the users
that are to be included in the multicast are first identified. If the users are unavailable, out
of range, or otherwise not capable of participating, those users may be flagged and
periodically checked, such as to determine when the user travels back into range, turns
on a handset unit, or performs other suitable functions that make the user availabie for the
multicast. The method then proceeds to 806.

[0058] At 806 it is determined whether data must be processed in order to
support the multicast functionality, such as to allow the data to be received by all of the
participants, on all of the mobile platforms involv'ed, to meet bandwidth requirements, or
otherwise. If it is determined that data is not required to be adjusted, the method proceeds

to 810 and terminates. Otherwise, the method proceeds to 808 where the multicast data
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] \1{0%%‘%&&%9%%[% %ﬁ%@g@%& 'B%@EE’H t@lﬂybr&quired control data that may be

10

necessary to allow the user to participate in the muiticast.

[0059] In operation, method 800 allows a wirelesé content switch to access
radio packet data so as to perform processing that may be required to provide muiticast
functionality. Method 800 thus facilitates the reception and transmission of data from a
single source to a multicast source, from one of the multicast parties to the other multicast
parties, or from all the muiticast parties back to the multicast source.

[0060] Although exemplary embodiments of a system and method for wireless
packet data content switching have been described in detail herein, those skilled inthe art
will also recognize that various substitutions and modifications can be made to the systems

and methods without departing from the scope and spirit of the appended claims.
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1. A system for processing wireless data comprising:

a gateway radio packet interface receiving radio packet data from a gateway radio
packet node;

a content switch system coupled to the gateway radio packet interface, the content
switch system receiving the radio packet data, extracting one or more predetermined data
fields from the radio packet data, and performing one or more predetermined actions
based on the extracted data fields; and

a serving radio packet interface coupled to the content switch system, the serving

radio packet interface transmitting the radio packet data to a serving radio packet node.

2. The system of claim 2 wherein the content switch system further comprises
a quality of service system and extracts user priority data from the radio packet data,
wherein the quality of service system allocates bandwidth based upon the user priority

data and stores bandwidth allocation data in the radio packet data.

3. The system of claim 1 wherein the content switch system further comprises
a multicast system and extracts multicast setup data and user identification data from the
radio packet data, wherein the multicast system addresses the radio packet data based

upon the user identification data and the multicast setup data.
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a gateway tunneling protocol system extracting gateway tunneling protocol data from the

radio packet data and providing the gateway tunneling protocol data to the content switch

system.

5. The system of claim 1 wherein the content switch system further comprises
a serving handoff system and the serving radio packet interface transmits the radio packet
data to at least two serving radio packet nodes, wherein the serving handoff system
extracts the data fields from the radio packet data when the radio packet data is

transferred from a first serving radio packet node to a second serving radio packet node.

6. The system of claim 1 wherein the content switch system further comprises
a network handoff system and the serving radio packet interface transmits the radio packet
data to at least two serving radio packet nodes, wherein the network handoff system
extracts the data fields from the radio packet data when the radio packet data is

transferred from a first serving radio packet node to a second serving radio packet node.
7. A system for processing wireless data comprising:

a content switch system coupled to a packet network, the content switch system

receiving radio packet data from the packet network, extracting one or more
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predetermined actions based on the extracted data

fields; and

a gateway radio packet interface receiving the radio packet data from the content

switch systém and transmitting the radio packet data to a gateway radio packet node.

8. The system of claim 7 wherein the gateway radio packet interface comprises
an Internet protocol system, wherein the radio packet data is received from the packet
network contained within an Internet protocol packet, and the Internet protocol system

extracts the radio packet data from the internet protocol packet.

9. The system of claim 7 wherein the cbntent switch system further comprises
a serving handoff system transmitting the radio packet data to at least two serving radio
packet nodes, wherein the serving handoff system extracts the data fields from the radio
packet data when the radio packet data is transferred from a first serving radio packet

node to a second serving radio packet node.
10.  The system of claim 7 wherein the content switch system further comprises

a network handoff system transmitting the radio packet data to at least two serving radio

packet nodes, wherein the network handoff system extracts the data fields from the radio
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node to a second serving radio packet node.

11.  The system of claim 7 wherein the content switch system further comprises
a quality of service system and extracts user priority data from the radio packet data,
wherein the quality of service system allocates bandwidth based upon the user priority

data and stores bandwidth allocation data in the radio packet data.

12.  The system of claim 7 wherein the content switch system further comprises
a multicast system and extracts multicast setup data and user identification data from the
radio packet data, wherein the multicast system addresses the radio packet data based

upon the user identification data and the multicast setup data.

13. A method for processing wireless data comprising:

receiving radio packet data;

determining whether a trigger event has occurred;

extracting one or more first data fields from the radio packet data if the trigger event
has occurred;

performing a predetermined function using the one or more data fields to generate
one or more second data fields; storing the second data fields in the radio packet data to

create modified radio packet data; and
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15.  The method of claim 13 wherein receiving the radio packet data comprises
receiving the radio packet data from a packet network, wherein the radio packet data is

contained within an Internet protocol packet.

16. The method of claim 13 wherein determining whether a trigger event has
occurred comprises determining whether one of the group of events comprising activation
of a packet data protocol channel, serving radio packet node handoff, mobile network

handoff, or receipt of a request for radio packet data modification has occurred.

17.  The method of claim 13 wherein extracting one or more first data fields from
the radio packet data if the frigger event has occurred comprises extracting one or more
of the group of data fields comprising an International Mobile Subscriber Identity, a
Network Layer Service Access Point ldentifier, a Mobile Station ISDN number, a packet
data protocol type, a packet data protocol address, a dynamic address identifier, an APN
network identifier, a quélity of service profile, a sérving GPRS support node address, a

mobile station not reachable indicator, a serving GPRS support node recovery identifier,
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network protocol data unit reordering identifier.

18. The method of claim 13 wherein performing the predeterminedfunction using
the one or more data fields to generate one or more second data fields comprises one or
more of the functions comprising determining transmission priority using a quality of
service profile, determining whether to transmit multicast data using an International
5 Mobile Subscriber ldentity, determining whether a next radio packet data packet has been
received using a Sequence Number Downlink or a Sequence Number Uplink, and

determining network resource allocation using a mobile station not reachable indicator.

19. The method of claim 13 wherein storing the second data fields in the radio
packet data to create the modified radio packet data comprises storing one or more of the
group of data fields comprising a International Mobile Subscriber 5 Identity, a Network
Layer Service Access Point Identifier, a Mobile Station ISDN number, a packet data
5 protocol type, a packet data protocol address, a dynamic address identifier, an APN
network identifier, a quality of service profile, a serving GPRS support node address, a
mobile station not reachable indicator, a serving GPRS support node recovery identifier,
a Sequence Number Downlink, a Sequence Number Uplink, a charging identifier, and a

network protocol data unit reordering identifier.

-30-




10 10; 109%&' ()-37$10%& ()- 5%10%& ()-Y 3" 10%& ()- 1$109%& ()-
C$109& ()-(ZWkY: /1 101 $10%Z&' () - YI $10%Z& ()- F,!109%Z& ()- Y10%Z& ()- Y
$109%Z&' ( WFEHTBINIZE' () - 10WIUdE: / 1 101 F¥%$109%Z&' () - | #! 10PEZRIUSYL/A46995
| $10%Z& () - | Y$109%Z&' ()-3' 109%&Z& ()- | $10%Z& ()-3UV[dE: /1 10l 2$10%Z&' () -
T0$10%Z& () - . $10%& ()- + 10%Z& ()- )$10%& ()- s' $10%Z& ()- [bCl 10F
110%&' ()-!&10%&' ()-s910%& ()- 10Z 10Z 10Z3: 10%Z& ()-410%Z& ()- WhCl 10F
F10%&' ()-!&10%& ()-s9109%& ()- : 10%&' ()- 109%&' () -1 $10%&' ()- Nor mal " "Headi ng
13] c" "Headi ng 23] c" "Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph

* I -
. Font E ﬁoiéeozg} %@? n']e?lqgéjgi{ clall_rﬁ% tse?'éﬁ%réﬁ%\%{tlr%g thDacgdlh 3'rac5|o pl_%{(ef’ data
G<<>’>ABDFHgI PKM' %}J/ Y [\ T G acdhkl pCrx/ z}~~~{j OBDHKTWJ 6Ti mes New
RO”Brtwthgpgaung gadiqaa GedeaMRNSRsHrRsiniting the modified radio packet data
“TUHSUR () * 4, - /0123456789

<:>’? @EGBE}F@HI IﬂltﬁrW&Mﬁé\@t td 4 gatdvealefaglio patketopglest uvwxyz{| } ~

-31-



