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BACKGROUND 10003) Wr el ess communi cation systems are w dely depl oyed
to provide various types of comunication content such as voi ce,

data, and soon. These syst és ) MBEOREY LNPEB3a0SEs §19yst ens capabl e

of supporting casrmni catr@rh,&\&nt Ropmuktd 9 %w”&%m pﬂé’wéﬁ%&xﬂ%m t he
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systens, frequengyndizybahon HlbLiLRk &, okl | DMA) systems, and
or t hogonal frequengy df§ﬁ5|on fg&g ré‘igglc?f'(%:gss”?(01IDMA\) syst ens.

1.00041Cenerally, a wreless nultlple access communi cation system can

si mul t aneousl y support connunlcatgqmpk@nxﬁytpbgle wirel ess term nal s.
or. npre base stations via

Each term nal g&gﬁnlcat 1.0 )

transni ssi ons o e forméfﬁﬂg ISP ERPETER e PRREE desprRed hisvinvesker ererlly (or
dommllnk) refer30vmb%h@wwmmwﬂﬁwsa&w&mwmmhhmf@mﬁwkhﬁmbaﬁ@wsh@&hﬁﬂs to
the termnals, Qs@djmttnb%mt@c\éexré Q:dl q[ﬂé( ir( ?’E,icyp o r.? mu m{

conmuni cation link fromthe termnals sta ﬁgﬁg‘efﬁ?
communi cati on Iﬂﬁkﬁﬁﬁvhﬁe?éé%ﬁ%llshed V|a a S|ngle in-single-out,or a
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BACKGROUND
603 Wireless commumivation sysiems are widely deployed to ¢ provide varioog
types of commumnication content such ss voice, data, and so on, Thase systems may be
rouitipie-access systems capable of supporting comnmunication with maliiple nsers by
sharing the available system resources {e.g., bandwidth and transoiit powery. Examples
uch rmadtipte-access systems include code division multiple aceess (CDMA]
systems, time division muhtiple access (TDMA) svstems, frequency division mu itiple
access (FDMA] systems, and orthogonal frequency division multiphe access (OFDMA)
SYstems
{00041 Generally, 5 wireless multiple-aceess commurication system can
simuliancously support communication for multipls wireless terminals. RFach terminal
communicates with one oy more huse stations via FASTRISEIG ne on the forward and
reverse jinks, The forward Hak {or downtink) refers to the communication link from the
base stations 0 the terminals, and the reverse lnk {or uplink) refers o the
commurication fink from the {erminals to the bage stations. This communication fink
may be established via 8 single-in-single-cux, . multiple-in-signal-out or = muliiple-in-
muitipie-out (MIMQ) system.
H805]  Universal Mobile Telecommunications System (UMTS) is one of the third-

generation (3G} celf phone technologies. UTRAN, short for UMTS Terrestrinl Rudin



mul tiple-out (MN O system pool Universal Mobile Tel econmuni cations
System (UNITS) is one of the third-- generation (30) cell phone

t echnol ogi short for UNITS Terrestrial Radio

Net wor k, |§%a20%%tlve termfor the Node-B' s and Rad|P(2‘N§%V\9§ﬁ)§33151
Cont r ol I ers which nmake up the UMIS radi o access network. This

communi cations network can carry many traffic types lion real-tine
Crcuit Swmtched to I P based Packet Switched. The UTRAN al |l ows
connectivity between the UE (user equipnent) and the core network.
The UTRAN contains the base stations, which are called Node Bs, arid
Radi 0 Networ k CoftcF®MNpsEps. if RINGyctiveTiTe IHRING T‘fj:ﬁ@ﬂkﬁiﬂﬁ%@i@ﬂt“[x@zk( Controtlers
functionalities 0 Qo€ _Fc{,n%[iﬁv s de B and. n: be
t he sanme devi ce, althoujz}t % |C§NQ%€ Figr?sén‘}é T one ‘5\/’é}nséler§*é%af"ate RNC
located in a cenfra 1“""81’ R ?eW(?lfﬁb“Fﬁﬁ‘f‘*P PeichpiaeiP\gsed Debpbtietthe

fact that they d"daemﬁmhamessmn&ﬁwgmmfe@a&é%@@p@;&@i‘ng@,m Jagrﬁge is a

| ogi cal interfacg.he e [6) and its

cor respondi ng Node B{gﬁgr%e at‘tlff’““‘d“"t \ﬁ@“ﬁaaﬁl G NQPQEJFR‘*ESUW& &1 RRS)
There can be nori@tthareaspisRS pFiedentrriviicamntd] RANGB?]}@&Q@@];&G?BOH E
(Long Term Evol utdieny, ,ﬂlk&é@@%@é@.ﬁﬁﬂgé, MER,.§ Lo gL Wit hin the Third
Gener ation Part njgr{shl o ect (3GPP ;)} to &eadcg e 4“? g F*rs mobi | e
phone standard t'8"¢3 ”W‘ °f P EHe R e du ‘?*’é%fﬂ“é*‘ ﬁf%air’ﬁs 1 mvotipid Sode

i mproving effi C|%n@96pxdmmmghe$6§$£;;a\t QRE BOGKiBDy SBEMEC B8 1sHBIEDY USE

of new spect r um;QppOrHRLLL &S, 800 el ef, Jptegration w th other open
standards. The LTE sygsbu‘gmt%?% e"%gr ed” ?"“dt‘ RO TS TR CEITRA)

and Evol ved UTRAN °f BeRANyersek Pegrsst (BPBCT !fcwealthe@ms:wan ane RNS present
f 00071Sem - persmsieﬁntr{mhedul i ng (SPS) is a set of techniques for

efficiently assi {nggug quodlc traffic in a wrel ess
conmmuni cation s m to supp ‘é‘é‘é‘r FERRAEET HATEHIN DR PRCAYIhiR el e

over head as pos sf' hm genppticg Pekex mhm?‘:kzma (EIPE} 1S YirREH6 ARAGItaSHe phone
stundard to cope with future reguirements. Goals inclade by npreving efficiency, iowering
cosis, Unproving servises, making use of new spectrum apportunities, and better
integration witls ofher open standards. The LTE system is deseribed in the Bvelved
UTRA {EUTRA) and Evolved UTRAN {EUTRAN) series of specifications.
{3487} Semi-pevsistent scheduling (SPS) is a set of techniques for efficizmily
assigning resources tor periodic traffic in 3 wircless communication system to suppon
rescree assignment with as Hitle overhead as possible in order to improve system
capacity.
1BaeR] Mobile Inferact Protocol {Mobale (P ot MIPY is & commmenization profoeo! tha
srables transparesd routing of dafa packess 1o mobile devices in 2 wireless eomtmnicatiog
sysier. Under the Mobile IP protocol. o devics can regisier with 2 home a gent (HA), through
which the device obtains & "home” P address. The home address of the device can then he
atifiad fo rowts dute packels io andfor from the devics regardiess of the fovetion of the devive
within & wheless communication netwark, Conveniionally, 2 mohile device can register with 3
HA by first discovering & global [P address of the HA and subseguontly setting up 3 szonrity
associalion with the HA based on iis discovered 1P addzess. Lipon association with the HA, the
device can signal spdates to the HA relating 1o the location andfor siatus of ihe device, These
updutes ean be uritized by the HA to provide data packets te the device, sither ¢ direcily or

indirsetly vin an sccess point of o disparate setwork to which the device has moved.



Hi 0181Mobil e Internet Protocol (Mbile t13 or MP) is a conmuni cation
protocol that enables transparent routing of data packets to nobile
devices in S communi cati on system Under the

prot ocol , w'a)digd\)/sl{/fg)gﬁ?:an register with a hone agent (HA) '\P@@u‘gh‘%ﬁ lch
t he device obtains a "hone" |F address. The home address of the
device can then be utilized to route data packets to and/or fromthe
device regardless of the [ocation of the device wwthin a wreless
comuni cati on network. Conventionally, aznobile device can register
with a HA by first discovering a global CP address of the HA and
subsequent |y set ¥y upowvseoutiatiys ascasiag i Mt Iah&nrHA hased on
its discovered I@cad:dmm-, bHROR:: @%@%igém&gﬁmé Bttt Lhe, device

can signal updatgs, Lo the HA relating t l'ocat i on andror " SPEf us
of the device. These d’ﬁa‘ﬁ;“"‘” es“can beé° ifrl“f“‘imr‘ﬂ TEYEACHE AT e “pﬁﬁ’éxﬁﬁ‘@e dat a

packets to the ol Eg; PG Frraieme prsvieriy ngped PRRFi PoS ot Chukioe BRICBOEES S
poi nt of a di spaisaties mePuTkelit Cadtagiy mmmasm@@»ema) rm%;eqﬂ-!t'3 "

100091However, conpld {g%uogng J%Hdﬁr% L& d } licy
chargi ng control nteractlons. mnh 'mgt%f!vg A ?“t ﬁ““m‘ﬁ‘ "P?i‘"‘ 3

i nvolved in the ‘m%gm‘r iy “’“mﬁ%fhé jEtEht S 0 B ’r"‘e"%&‘e‘m&i"f’d'“bmzﬁe
agent) are di ffe%Qém"*W*@m Hotvercmitel: ¢ e fofapedowad M egitaleh tyh fRAS@R VI Ce

(Q0S,) and pol i cofirkie a@iress oﬂmebrmmgmnge and :&Qﬁ@hm&%t éﬁrtﬂ?&@q’c PGEF

(Policy and Chargip LGENEN a5 Po
Charging Rules F n??ll % grtgs & ” ”maﬁl‘ia"l\)bb“’l‘a«‘é("‘l‘ ALEr %T“”U§éﬁ

there is only on&® ﬁid‘éﬂ‘df“ésse“‘lf%éfmﬁ)?/\ HeHebippirle | BerfodercZ6RF ®hp's | S
conmmuni cat ed t o ¥he@QuSHtaf afrereNP tenthdries pil:rs) nRORE) sen: Bas@ds:on this
address the PCRRc@sdA £80¢8LD6 COLLEX I QR:LM, Lhe system  Hovever,
when a nobil e node performs a M? registration with the HA one of
the 1? address of the nobile node can change and the QoS managenent
entities (ie., PCRF) are not aware ofsdzrv %T&:S t hey ace not invol ved.
Based on this situati on, the PCRF does not know whi ch addresses have
been regi stered #% helfHbPTiEE Hodas » Thaifed wrewviheiPERRvtanhok

determ ne whi ch b€suhiths s aGperts difielalcQUSy A0d:sI elial et R J.cles) need
to be sent to the PCEF Iocat{gli at the ccess ateway for a respective

M P registratiof  SUVVERY T80T G171 'S BI0WrHG Yoy ssarearess msl i fi ed
sunmary i n or derkirgriphovide! achagis. idesstansitag safs SOIRs dapect s of
the discl osed agiPeGL.s eadll § L extensive overvi ew and
is intended to neither i ena|§f o EMN » e{(}% dl%lle‘a““1 iﬁ%eﬁri?mpﬁ ?mq

del i neate the séifﬁ*e‘“”bﬁ‘* Fich aspects Its purpose is to present sone
concepts of the ghegcribed,feal Unes: Ll S el formas a prel ude
to the nore det ajl I g desc?rl pti on} ‘hat m?s Apgg%ng% topuitp E”aETffOllll n
accordance wi t h “&fés "i““‘rf'ﬁl"pé“ads’p‘éfé"f“@“‘aﬁ‘d’"@éﬂme‘s‘bmﬁ‘ﬂiﬁhgﬂms*@Iffo@wke

t her eof , vari ousiBBpEelSiraike ol es6yik b*&ﬁ whiRlys ﬁs@ﬂ@@ﬁiﬁ'g&&»ﬂ\tx A policy and

coor di nat | ng on JIL LA Rl € LIe Lstrati of a mobil e node
with various acgiéggsn %“5 rhﬁ;%d\}f»?h a’ am %3 h&ﬁ"aagﬁ'ﬁg?ér HEerapREy and

functi on (PCRF) “‘“f‘ﬁﬁ“&ﬁaﬁ FF‘E‘*UI fa?ﬁmia(?ﬁﬁﬁﬁﬂafg editcsEHAYteralos Emgofagdrpedi Cy

and chargi ng entm;amem hunRldQo L RCEE \ tered
as care-of - addr es A) Q & }hone}%;d%?{ggia a&m ?;?e E%&S«‘%&%’:

Ther eby, correcf"33 %‘ it 1)“8?&“ %ﬁr’r%é“‘ﬁ%ﬁé%é%%éﬁ e He»*ia?d@’reésﬂg of
t he nobil e nodeuam;tm@mamosr polfor@d CoAire sdnabl(Pahed.sfrar: ot reetd ng
sendi ng policy a,mtciucbggg; ROLEQNL! ég!ewg CC) rules fromthe PCRF to a
respective PCEF for the access gateway.

8012} in onw aspees, 4 yacthod is provided for provisioning policy rales for muldple

data packet sessions ever o wireless communivation network to pser gquipment. A fir
Inicmet Protoco! (IP) session is established for user gquipnent {UE) for wireless data

paecket communications by obtaining an [P address provided by an access policy



pillln one aspect, a nethod is provided for provisioning policy rules
for multiple data packet sessions over a wireless communicaticm

net wor k t owasmoe/fobni pnent. A first Internet Protocol Shon 1S
established for user equipnment (LT) for wirel ess data p%ég'%([%%%g&w”lﬂ
comuni cations by obtaining an I P address provi ded by an access
policy 4 enfircentent function at an access node. A second IP
session is instantiated for UE | ot the wrel ess data packet

comuni cations by binding the I P address4of the first session with a
hone address (BM dprow ed by a core policy enforcenent function
renote to the acges“’é‘ﬂ% é"“"”ff’fé“‘ ESEapIdP-shrvemm lofesstohe ifstabSles @RUE for
second! ? sessi onde pig mnﬁwmma&@ﬁmﬁc@z ofs ’:El@:r'd@ e

Moreover in an |3Qsltaq’glt«g‘%glﬁ% {c%) gcon %z%irglﬁ%%%’ ‘fhém”%“égbl at ed
CMis communi cated to th ’ 3}”"? ’F‘tﬁ?fcf*?ﬁh“‘i“rﬁw@wéﬁmtﬁtﬁ@s@no@u he
two sessions. |nf ‘t*ﬁf@% Tfh@*«ihﬂ@!‘m@ymmliﬁt iiﬂﬁtﬁt)ﬂdqmb&%q eI ¥ o4 he
pol i cy enforcenment pdiby ,ﬂgg\gugn,} . 3 Seryice (QS) and
Pol i cy Charging . Ce§r31 ;o(lg %regse;ﬁge%fm‘ %}eﬁ’f%?"c g 4001811 n
anot her aspect, At 18 t”b‘i‘fé’%?b’é@é%%?mﬁ@ rpir:wmdred;ammmmwsﬁd oni ng
policy rules fommjlm [#£03 \&vdﬁba;cpaﬁk*@{cn@@gﬂ;,gaﬁ RQVER Hmwcn SS
communi cati on nefaLk.L9Weel. egul @ A 1;| rst rodal e abl i shes
an Interact Protocol (IP) first Sese] ﬁ‘:’f‘B"}I‘Usﬁfe‘rh‘%&ﬁH}ﬁ@iﬁﬁ"((U@%for
wirel ess data pdtKét® Lc?&ﬁ‘=‘f"t‘ft}1f1| cations by obtaining an | P address
provided by art {#exies s pRlhkGYzank n.at _an access node.
A second nodul e jnstantiates a se%%ﬁm%t“?é)gs%%g?hf?rpf_‘i‘E“’F‘BW?he
wirel ess data packetr Commi %‘é‘t#iﬁﬁg’mb%?“’b*l‘fﬁﬁihﬁgﬁftﬂh‘em{a%w@d&dms&aaf t he
first session \/\mlwﬁaf‘*ham* a:dxdﬂmsbia@ld@gﬁq)rﬁ@rq@w@q%g ;ﬂ@yﬁfa &’3 !gmpgl i cy

enf or cenent fung&aigi@nvitrggggq e\fﬁtghﬁt}g {(:? 5s_node. A

communi cates the establis oF - FHE I r“%‘t“%iﬁ%f ’§é’€?ﬁﬁ&g§lmf’§@§‘§i ons to
a policy rule f#fEtsH” ‘A“*‘F‘iﬂ?rﬂt"hﬂmmﬁ!*ersﬁc@m:zcamwm ©ad I NGk Roduie
associ at ed | P Adeueisss Okcohd® skskifiSty SR TR !
instantiation of, the, s ?c‘%n d! 2 s SSI on t§l|(g£)!t1 e gﬁ’%pcm“”f}ém’f‘ﬁh‘ﬁ‘ﬂon A
fifth modul e ties the Trrsr 4Hd eesia "’é‘%é%‘?”Gﬁé‘*'fﬁbfhlﬁéemwﬁw bt he
policy enf orcenﬁ‘}*ﬂwfmncﬁvxcgmﬂmw ien biae PakelaCipsshibldee8 gq,@e;,g 40 be
enforced. 100144 Ea.g,,;ggqgl 00l ut er program product
i's provided for, provisi ortlgAbﬁ)n@i[é‘)n ?%Rg?utla%{g% ”% *f?”;ﬁ‘f%hmtﬂﬁt" Ppacket
sessi ons over a Wirel §’s;”tf%‘}‘?%ﬁlfﬂfb‘m@@ﬁﬁﬁétfwwate@IS{J&@rasefquhﬁrIent A

conput er - r eadabiesios trar@gee Rk GIDE k58 18efioh 8l fesp?ﬁcﬁgi ;lc des for

causi ng a conpu ernet Protoco
sessi og f or ers)e?’%g }}&mgﬁ QQ(V{E% a‘f‘%l’m FEfeate iyt p%:‘%‘féé%xfﬂ cemen“

communi cat i ons bﬁf“@fb‘*t &ieﬁii*et?g‘wanmd:SI@wa@tdres@ oY ovi ded by an access
policy enforcenesty f URGHERNAL 8 CEESS, Node. et of codes
causes the conputer to inst ; ti“gtte a s“ecc}raL l"ﬁ’&“*s‘sﬁ%ﬁ‘?‘i?“ LI E for
the wirel ess data PAckBYCERMINPEELS Siteedby shiipiongs whecsk P addr ess of

the first sessitwomuwitdiorachones ﬂd@&ﬁﬁﬁen{ L4 Q@pha@{ﬂ@%ged@r@ !a Lore

policy enforcer{g,@ LUNeL Lo the access node. hird set of
codes causes the %Srﬁput er &o&%g}% ww%é‘ mﬁf”fféwe“sf"’éﬁ"iEé%’ﬁ’ér‘?tm%ﬁ(%he

first and secordf i wdEsrsmwirrentsl Pétrintylers ditepdivnebiraficatibnsfhpur t h set

3 -,
abtzining an {¥ address provided by an access policy enforcement function af an secess

Sy T 2o o F orrdew e ame : ey 3 3 1
sode. A second set of codes canses the compuler (v insiantiate 2 second 19 session e

UE for twe wivelezs dath ¢ pucket communications by binding the TP address of the firg

session with a home address (HoA) provided by 2 vore policy enforeement function

remote (0 the access node. A third set of codes causes the COIMPUILT i commuRica the

P83 Ly

establishmient of the fiest and second IP sessions to a polivy nide function. A fourih sot



of codes for causing the conputer to comruni cate the assomated |IF
Address of the first session in response to instantiation of the
second FP session to the policy rule function. Afifth set of codes
causes thewoampub@r7to tie the first and second sessi ogTiUs2000/038151f Y
the policy enforcement function where the policy rules need to be
enforced. RI O 151l n another additional aspect, an apparatus is

provi ded for provisioning policy rules for nultiple data packet
sessions over a wireless conmuni cati on network to user equi pnent.
Means are provided for establishing a fifst Internet: Protocol (IF)
session for userie%uw&mnﬂnvgﬂygg for mnrelesg dat a packet

conmuni cations by obtaining an e addresepr 5 raeE by’ atraids st
policy enforceneﬁ$m$un%wweﬁﬁaﬁaaﬁﬂastess~meae¢%%EQm$p&herp&@Mmded for

instantiating a «$ﬁ£§ﬂs@td:f hc‘e@:@&&tﬁamﬁxi@ﬁerw gtﬂc G‘rcﬂ Hﬁe o ngszg e ga@f;[‘ A
packet communicatio bi ndi ng the t Sdssi on

with a home addr&g¥! P(} EF‘S%}“‘“ﬁ{rfB ﬂb@ﬁﬁ‘ﬁi“‘a’"‘c@)ﬁ‘eﬁﬁmﬁiw @ﬁﬁﬁ cement
function renote 05t helasgessii ﬂﬁldﬂ‘ﬂp»%iﬁﬂ:ﬁpd@dﬁ@ iSREGL B E D oning policy

conmmuni cating the. est \ ) and §econd | F sessions
to a policy rulg%fgﬁég$ﬂ”§ﬁﬁgﬂ£ S%“mbbfﬁﬁ?’g S PEPCUSHLRTEETP R t he

associ at ed FP Ade¥esast dfesssiaes ofivicsd es'eeeh?@ngq frsilegpohsecd OF) session for

i nstantiation ofysd: b i;,%ee@ﬂﬁb bR w%%é%w acieocﬁérh%zfe%h oﬁa&lkiﬁ‘a J«HE'C“ on.
Means are prOV|d§ 0 %% first and second séssions

identify the polf¥§*i ‘h‘f m“'*f»ﬁh%t*-Pfeﬁﬁ“vﬁefrEeﬁ%’Weﬂpﬂe‘www M«ers need
to he enforced, &%Qﬂﬂdﬂmmam%mnnhgiw&ﬁﬁ@&iywﬁ&ra&m&&&&u@m%ﬁvpﬁ@&*ded
for provisioni ngfnﬁzmﬁlrgmg W Bl OFe 1 MLl R % 9&29“, O o e VT
a wirel ess communi cati on er SEEEEE policy
function at an ddebewy ﬁeﬁe aee“?aﬁﬁ eﬁfeemanf‘mrrzsnsz ramteeer hetcedrotiocol flP)

session for USGM&QM&&R@H&E& &u%)nmmsmf:&sﬁﬁﬁhﬁaﬁﬁag%kﬁa&s second IP
communi cati ons by ai nL.n re ollcy enf or cenent

A
function renote t?ﬁ?ﬁ?aﬁﬁeggéﬁﬁ%ﬁea}ﬁ@?éﬁ?? g 5“@%@6%6 & Sessi on
for IFE for theawmmeﬁegsﬁdataiﬁamkeeuedmmummeammnmﬁ;hyﬁbmeﬂmﬁgvthe | F
address of the féatx%%ﬁsﬁs(? PQE;&W{J&F&ﬂaI\(QQI{mm 3%@‘3&&%3&'(1 ilupﬁﬁ“; amﬁgg‘:-n
rule function receives a connunlcatlon conprising the” 1 %
of the first and™sgBshge isesly sridrewmver Tricom ‘ﬁis@éemetcwimm ﬁmthlqe
first CoA and feﬁm&ylng the two sessions. The core policy enforcenent
function connunl tes e f ab hshnent of _Al T st. and ﬁecon
sessions to a polidy riuf & |dnﬁm?ﬁ€”égﬁ‘(pgi €y SheseEe ﬁ@ﬁﬁa
function connunmea@e§m%h®maseemﬁatedmwﬁvﬁummeseueenwme1$w¢st session
| n response o i Agkant (iR ool HiGio? RSP0 RusBRSLON o1y hlepOl | CY

rul e function. The policy function ties First a second

sessions to |deﬁFW?V{Fh%“ﬁBWVHV"éﬁPBﬁEéﬁéﬁ%“fﬁﬁ%ﬁfﬁﬁﬁwﬁeﬁé“Wh%mbol|cy
rules need to beéyenfionceds «ddfss] AQLE hény ydicenR® fASRACdmoeds FRLHAd 1S
provided -for r?&%%akkﬁgsykk&h :S»S?%QLE%?FSEM%C o5 At user

equi pment over a wirel ess conmun ron ne k“Bytomtini cati ng
filtering |nthrﬁﬁ??ﬁﬁ»%ﬁhﬂﬁﬁ@iéémﬁb@ﬂﬁﬁgfﬁﬁﬁﬁﬁwamlmﬁhhermaewwthe user

equi prent and a el Wakkicy Gﬂm&%&%?xw cBrﬂz@ sefidadi &ﬂ%f):hz@gmk B QLERELOR Dy a
core policy enfor ion to o |c rul es function together

nt, run
With & home addPeds TFPER AR RRe Br SRR T et Cap el ey
and est abl i shi ngwpod sesipns Therai! ':amnia@emsmm bl do@yeinfOhe ement

function by the_pgl l:ﬁﬁ(m%’s} esrst a%%g }19@’ Lased, ’p;ﬁ]l hrgl Equ‘!w{x

information and provid yet ano at [ east
one processor §<xlm bf;ﬁ:gféﬁn f" ‘6*!‘ g éﬁ"('élg}fmriuﬁ?ghh sssnciated IF Aﬁdxexu of the first session

in responss to instantiation of the second P session to the pobiey rule function. The
policy rules function ties the first and second sessions {o ideniify the policy enforcement

function where the poliey vules need o be enforced.



mul ti pl e data packet sessions at user equipnment over a wreless
communi cation network. A first nodul e conm nnicates filtering

i nformation conprising routing informati on between the user equi pnent
and a net wbiOkz0094088¢ond nodul e comuni cates the filteriBI/UIDE0AIE] on
by a core policy enforcenment function to a policy rules function
together with a honme address (tio4) and at | east one care of address
(Cok). Athird nodul o establishes policy rules at an access policy
enforcenment function by the policy rules function based on the
routing informati on and provi ded CoA. %1911 n yet an addi ti onal
aspect, a conput rogra d for estln

rrulotl pI e dat gppa?Eie’;F sgrg§%%é(8% %%}733?&9 mmw?m reqff\?”f‘“‘ E Wﬁr‘"gtﬁ g?%‘s“
conmmuni cat i on netSHEEk vy i‘%?ﬁﬁm‘ é‘fﬂfé“é@féh&bhén'@tz otiagetwpedivymcofphigses a

first set of codesrhokibeaus] i QIR 8o LeQeanQMlmﬁ&@é ?’ctéﬂxr!e&teaﬁc! 9
i nformation conprising routing.information between the USEr equi pment

and a networ K. ”%““"c%g%i r%ié”twttﬁ‘g g e phyisy R O REcE et fergtion
comuni cat e the kialptiay hirg fisnfoo rogatd ohk Dyora dmafsegmm Aneyr ienker cerent

function to a poldsey & 854 bk none addr ess
(110A) and at |eastone dar e,gg Bl ess‘ggtﬁﬁfﬂ“ jﬁcz‘rﬁ‘ m““m?“ E6les

causes the conpubiehs rederawsdiye T"'§‘H’“‘}§6P’| g ropiige @dor mtmamﬁaﬁmés@«@ol icy

enforcement funcgemp by s&h&iae@@hdm%f al s Q8 fbReh i9RRas ed Qi dhe
routing informat| opﬂgggpp CM 100201i n yet another additional

aspect, an apparatus 1$ ”kbt\??bé‘éﬁ Rk ”i‘*‘%‘?ﬁf@‘s“t ffﬁg“‘ﬁ%fij TRpPEe®Et a packet
sessions at usernReH. p’nfefﬁtmé&l@'rmmmmmeeli 28 Bz Gdmmint caiphony raehyor K.

Means are provi dgg.f06, GBI Q@;%J?Qm,fn chl ?ﬁévﬂgz\ 'L{‘J 9csﬁ9§$§v N conpri sing
routing information between the user eqw prment a ne rk. Means

are provi ded for “EBHHEHT &5 RS e %@rf’ﬁ‘ﬁgﬁi%ﬁﬁ? AR d‘ﬁ‘vmﬂ Bt cor e
policy enfor cene;mtmfrumnrc@m th@1& AR |ainGie z{utizkﬁ@%cfgﬂﬁtak @5&: &r@gﬁé frer with
a hone address (Ng@” Z‘ﬂ" :hp mgiiﬂ H\p . g | CIYL ans are
provided for establl pol i ¢y Tures ar’ *330“‘ C&é’é%“"pb?' gy entegrement
enf orcenent funciigm ttyyfwt hecypydttsi%’wwmmwefsu rhunetg afvnbeised: prviihe
routingand proviged CoA. [00214In yet a further aspect, an apparatus
is provided for {r%% uesting multi pI e data packet sessions at user
equi pment over a’ Wt el BFEESHATAT 8 6 A FREIIRPRE™ Bpfusicteydh e
comuni cat es fi | k@rdngmiing: @&mﬂ%&&ﬁn@mms&lcﬂgﬁrﬁaﬁﬁﬁl:rl’lgwdeﬂ#gbl’ mat i on

bet ween user eq%@ﬂﬁﬂ&nﬁﬂg ’\%flperlta\ﬁqg_km QL mg%éd%}’} S0l Q,&.Q;";ifr‘}r?ut%s

functi on communi cat es terin or mat'i
function toget hefedssifar ha“é“ﬁb‘t?@“’aﬁék‘@glﬁ*%f%ﬂi}il*-ia“rsdﬂ?a“ﬁwmeagrpmn@oetaaee of

address (CoAl . Thg:mpabd t@mewi«<e§ufsmﬁﬁemac mm Iﬁ@&%a ROl G KM €S
based on the rout| n%} fenuttion and ﬁVI de % A. _An access policy

enf orcenent functiton T SEBTV & PHEHEEI Ty g iagmeation by & core poiicy

enforcement function to & pelicy rules function wgether with 2 home address {HoA) and
ui least-one care of address (CoAl A third st of codes causes the computer to establish
policy sules at un avcess policy eoforcement function by the policy niles function based
on the routing information and provided CoA.

{0028  In yetanother additional aspeet, an apparatus is provided for reguesting
muiiiple data paoket sesstans at user equipment over & wireless communication

network, Means are provided for communieating filtering information comprising
routing infororation bétween the user equipment and a network, Means are provided for
communicating the fltering informetion by & core policy enforcaiment funcilon o a
policy rules function together with 3 home address (HoA) and m leagt one care of

address {Cad). Means are provided for estsblishing polioy rules ol an desess polivy



100221To the acconplishnment of the foregoing and rel ated ends, one or
nore aspects conprise the features hereinafter fully described and
particularly pointed out in the clains. The follow ng description and
t he annexeWOPONHONGE set forth in detail certain ill ustBEAYYS2e094818Lt S
and are indicative of but a few of the various ways in which the
princi ples of the aspects may be enpl oyed. O her advantages and novel
features will becone apparent fromthe follow ng detail ed description
when considered in COtithletic)ii with the drawi ngs and the

di scl osed aspects are intended to include all such aspects and their

equi val ents. BRI Efd @ﬁmnmmh%mﬁ@%a NGS,100231The. feature

nature, and advantages of the present osur e w [T bats im‘“ﬁ%ﬁ?
appar ent from t h&°d&f&Pfed description set forth bel ow vvhen taken in

com unction w t histtie dh@w m&amw@m ,c.kduk% s 8PCQGHALACHELS,
identify cor respgfrc\,g; gz\%a hr.ou er ei n: W)241FI G 1 depicts

a bl ock di agram© AN ca‘%i’m y me & "él R SHEP BT ngr’é}“‘b‘aikl & evess
enforcenent f unc@qéawfsiéptaﬁ«atf é@iﬁb@’t%«en n aﬁnpamgesas:nganmyn iwnebeusOr e

gateway for faci tLqL L@bd Rt a@@l\J\eA dre "\{[ﬁigxozaa%:@ggi far 1 pjﬂ%‘ﬁush,gﬁ # hl.ock

di agram of a poILcy and chargi ng control Itecture for
client-based mobi s/ oTHHLEI M ‘C@‘ﬁ@ﬁ?‘é‘f”émﬁ‘-ﬂﬁﬁ wirdppoRidasiieAisp e
access W rel ess gonmumriceatdoiess YHHEMIAGHRY Hied GindiOn GSHBSRORY nfi@r
client-based m)big e\!tcy\:. ¢ routing informudion and provided CoAL An scoess policy enforcemen
function reveives the policy rles.

e To the accompiishiment of the {foregoing and refaled ends, one or more
aspects somprise the festures hersinafier fully described and pasticularly pointed out &
the cisims. The following desoription and (he annexed deawings set forth in detail
certain Hlusteative pspects and are indicative of bui a few of the various ways in which
the principles of the sspects may be employed, Other advantages und novel feahwes
will become apparent from the folfowing detailed desoription when considered
comjunction with the drawings and the disclosed aspects are infended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
{80234 The featarss, natare, and advaniages of the present disclosare will become
mora appazent from the detailed description set forth below when aken In conjunetion
with the drawings iy which like refersnce characters identify correspondingly
thrgughoat and wherein:
188241 FIG. | depicts ¢ block dingram of a communication system employving a
policy enforeement function separated between an acocss gateway and a core gateway
for faciliating mobile 1P,

[BRI8]  FIG. 2 depiots a block diagram of a polivy and charging contred {(PCC)

arcltitectare for client-hased mobidity,

10¢1s] FIG. 3 depiets 2 dagram of a muitiple sccess wirsless communicetion

systers sucording to one agpect for client-bused mobility.



8 100271FI G 4 depicts a schematic bl ock di agram of a comuni cati on
system for supporting client-based i0028]FIG 5 depicts a timng

di agram of a net hodol ogy for FCC architecture and client-based

mobi lity. WSDROY/PPE7 6 illustrates a bl ock di agram of URGHURGN03MSHt
and base node having nodules for PCC architecture with client-based
mobi | ity. DETAI LED DESCRI PTI ON 10001l n a wirel ess conmuni cation
system having nultiple access nodes, a hone agent (HA) nmaintains a
hone address. (FloA) for a nobile node sq that an Intenmet Protocol
(I P) session can be established. As the bil e node noves within a

coverage area of geafii oys; QQI 35: DRIES g ode can establish
a secure relati onshi S local g%é%sis]&%a ijamw‘&‘fuﬁ IS o

regi ster a | ocal “Ii’?"gl&dﬁ‘“é‘s%“e‘irﬂé‘ﬁ?éfyr ed to as a care-ofaddress (CoA),
with the HA They é@% (P%twork based mobility protocol such as Proxy
Mbbil e | F (PM P) P8ner Af *PEERET SRS éﬁ“‘@é&’ﬂ?u%@cﬂméy Pl mirkiier g and
Prot ocol (UT?), memeuhﬁmm.ot ocol or the like can be established so
that nultiple sessions (i.e., serial, parallel) can be conducted. in
order for pul | ey 8Hd cHEF §iihgrecontiveldistFEE) seanibeamai Rsaicaety ing he HA

nforms a_pol i cysafs GARCGLBGGYL P HURSLLO Qi,b(P@RF) whi ch in turn
can then send the appropriate FCC rules (e. I'F flows and rel ated

policies) to a policy and charging enforcenent function G CEO for a
particul ar access gateway. The HA can further be aware of filters
provi ded by the nobil e node as t @uRhaETAERHCGRGELH:ON cart run on a

particul ar inter fyg: ]’,hg{,;% r‘”“"}‘pg‘“é% fﬁe“"gi'”%@ﬁ!? nated to the PCEP

can reflect this filter mat i on N ano CESHREF: ] i ng
the attach to a HEFWOMEENEs BB @drkpChoofasp malple nods sb that e hiemet

Protocol (IP) session can be established. As he miobils node moves within 2 SOVETAES
areg of various access nodes, the mobile node con sstablish a secure reluti oaship with &
Jocal access gateway and therehy register a focal ¥P address, referred to as # cave-of
address {CoA), with the HA. Thereby, a network-hagsed mohility protocel such as Prowy
Mobile 1P (EMIP)Y, General Packet Badio Service (GPRS) Tuanehing Protoco] {GTH),
Mobile I protocod or the like can be established so that swhiiple sessions (e, serial,
paraliel) can be conducted. In erder for polivy sud charging contrel (PCC) can be

T,

malntained, the HA informs a policy and cherging rules function (PCRF), which in turn
can then send the appropriate PCC rules {e.g. IP flows and related policies) to a potlicy
and churging enforcement function (PCEF) for a particular access gateway., The HA
can further be aware of filters provided by the mobile node as to what application can
nun o particular interface. Thereby, the PCC rules disseminsied to the PCEF can
reflect this filter iInformation,
B3N in ancther aspect, during the attach o & network and Mobile IP bantstrap
phase, two different policy und charging control (PCC) sessions are created for uger
equipment (UL}, In particular, the functionality of PCEF is divided. One session is
creaied between an acoess policy and charging enforcement fimction {A-PCEF) and 2
poiicy and charging ralke function (PCRF}, which s bound w & care-of-address (CoA)
provided by the A-PCEF during session establishment. Another session s created
beiween g core PURF {C-PCEF) and the PCRF, which is bound 1o 2 Home Address
{HoA) provided by the C-PCEF during session establishrent. Afior establishment of
the PCC sessions, the PCRF sends PCC rules to the A-PCEF and C-PCREF. Rules sent



phase, two different policy and charging control (FCC) sessions are
created for user equipnent (UT). In particular, the functionality of
PCEF is divided. One session is created between an access policy and
char gi ng ewbgdwéaneif function | A-PCEF) and a policy and@R2eiomsgs1pul e
function (PCR F), which is bound to a care-of-address (CoA) provided
by the A-PCEF during session establishnent, Another session is
created between a core PUP (C-PCE, F) and the PCRF, which is bound to
a Home Address (HoA) provided by the C FCEF during session
establishment. After establishnent of the PCC sessions, the pou,

sends FCC rul es [,Q_fde ‘A;‘Bﬁ!‘LECQ@g‘&J@nF gﬁg tR‘z-' meérj %grpsg C“'t?fh n' Ty \efttl*;::‘CE F
have al so the COAIEOI’TTB.'[IOHIna escrip |on ereas rules
f

sent to C FCEF havety fgaiphing ﬂPt"éde%‘@’brfbpt"ifﬁnm Tih eroPPCRBessipasgs t he two
Pit sessions as bl@i‘"gﬁgtb mg sdn@ U @n &R MRstalif. b Etmﬂ{t&sd bbustipakinve

i npl enentation, g,. Lattrlbute-va ] AVF) can he
used that carri e% ?t{ en lqtq'%\c‘%”tﬁé“ ib?:'c“’m‘ﬁmar‘i%tﬁhg‘%ﬂie né%teau on
t he CoA can be uwcmwm tae {bhbu't wousROCtis B SioFAE; %eabtmqnndtéf* it @xieabl e
that the C PCEF $engerbQLA bl Hok Ghdand (oA JUL, £ S350

establ i shnent or session u;;)date 01D0321 n%r? ng ’B&g‘ﬁ%’gﬁ%&’zt@ “with
the benefit of t¥H ‘“bresent di scl osure that aspects described herein

for the Access- FGEB; can s}hﬁlulbaaﬁfeaaaat=&sdnd5@ie®itta w3QRR:Beakas. Ri:ndi ng

and Even/ Repor ti Egt g E;tté hve; {B I%!ERE/‘)LL»- ts{é}{) %{{D!‘ﬁga g%&%ﬁ;@%gg ! bed

herein for the Co be Treor oraté
09331However, si ¥ty “@ﬁ’s,\“atii Ty vﬂ?tttrc{ﬁ?ipﬁia Biiiganashatsdesmiblet igpdie

addresses confi QU QUL &APRESRSE ifidoolle Mg \Wish8p PG Or nore addresses
regi stered as Co § The PORE shoul d know which address provi ded by

the A-?CEP is redl'st er BAVHE: Totioprigiyeych b Yowa "rhakisr peetserce
rul es and fl ow destauiepirorssecith dnk wgeded mobouidibns ARG 1STHR. a‘thCC rul e

and flow descri pttqtt&a&@hahﬁ“ﬁ@se%% \Mt.@t tuﬁ‘&p# tJegqn,,munf;

nodi fies a receive (Rx) session and Fto nmodi the

Qual ity of Servi¥#r (‘@é@)l‘»aéié’@ti&‘?rfg’l»%ﬁm Th’edvp@mms‘éﬁdgthevvﬁp@@ med.des to
the C POPE hounds:o; tciabie Rldtiod @88 @hs ca B 188 9udnQn kRS ERADONAD to
that Mbile IF (M’H re |st ation. &rﬁ,’st\gsed inthis appl i cation,
the terms "conpoReht™ " “HEdif ’é“""’“'ag%/m;f*’é R R‘é‘“a“r é“r it ended
to refer to a cofpdit: eqarct’zeixat?w@ﬁtatzﬁwpu'%Thﬂfss shiae CWEEBhouad wortiixnat i on
of hardware and ggf.tlvate, m@gfctc%g&d Poi«it%ige%‘vgf’tgb%%u“ on. For

exanpl e, a conponent may be i s not eing, a process
runni ng on a pro@&&kor A% gehip %b@@b?““"aih 1B SePLona . Enselat abrey s wd

t hread of exec ut :h@m 2@ 1’@&’“@@' slfer QB OdoiteBROMRIYOH s Bt WY, 2 OF

illustration, h} n.tunni on a.server and the server
b% TQQI.Q *Q‘; g\- H 2‘ i a’ Iit
can be a COITpon L{ ¥ %’] !’il‘j %’E %l"?% 50 wre soﬁﬁam oF \0 \’S TE ﬂ&licwn}{l I},] a

process and/ or thﬁi@aﬁﬂeifaﬂ@?@@mrl‘éarwahdﬁ?a“itf:érf’d@mahtpﬂmymhmglog@al i zed

on one conput er mQra,%tﬁttrlhttt@@ apetmn 1 Ma s 4IRS, G QARML ET S,
10035) The word exerrpl ary" is used herein to nean serving as an

exanpl e, inst ancBYIGRPs BY ‘a‘i3‘|"6 hi‘*“‘Aﬁ? REFE EPIGFOHRETEAT §8SET T Bed
herei n as " eZenphd @ny'cai is apatponet €38 arhdy cdpohies G&ﬂs-tszeuv.etﬁima&}rotmg

pr ef err ed or adv’@@%ﬂgfgdgu’§b‘(qulg£‘l ,_8£ b(. En‘}g'%ptg'(? % 8&'; ?v‘%%ili Q'F L\aﬂﬂu%f"i‘ gl

Furthernore, the one or nobre versions nay Pe | et hod,
appar atus, or ardifEedy ’(’f’l‘“%ﬁﬂf"a@tfalﬂé"?ﬁﬂ‘*ng standard pr ogrami ng

and/ or engi neer i jpges; The word “exemplary” 15 used herein to mean serving as an example,
instanee, of illustaiion, Any sspect or design described herein as “exempliary™ is not
necessarily to be constrsed as preterved or advantageons over other sspects or designs.
{6434 Furthermere, the one o move versions may he implemenied a5 8 method,

apparats, or article of manufaciure using standard progrmmming anddor engineering



10 techni ques to produce software. firmmvare, hardware, or any

conbi nati on thereof to control a conputer to inplenent the disclosed
aspects. The term"article O manufacture"” (or alternatively,
"conput er YWORGWA®137 oduct ") as used herein is intended RIEHRYHPHSE a
conput er program accessi bl e from any conput er-readabl e devi ce,
carrier, or nedia. For exanple, conputer readable nedia can include
but are not limted to magnetic storage devices (e. g, hard di sk,

fl oppy disk, magnetic strips...), opti calg di sks (e.g., conpact disk
(CD), digital versatile disk trAn)" smart” cards, and flash nenory
devices (e.g., caf K)o HEALL al, ”nhoudbea reci ated
that a carrier \/\g\fgmég#&@c é&i& %T%%Lb%?df’” conmput 8r =g g‘gﬁ?ﬁg

el ectroni c data %Ehd%“%‘hﬁﬁé“lfé’@@ ii?t’rﬂilsﬁfr?‘aﬁsﬂmf:tbt i"rrgerariettistedei vi ng

el ectronic mail aﬁ&rufa&usac(@ﬁst&hﬂgda &ﬁi%ﬁ*%gﬁahk%daé" b8ed ALY, ﬂ@tmdo-r a
| ocal area network %m%al\g rse, thoge skill inthe art Wil

recogni ze many rméh ] “8ﬁ§“ %i}’g‘ﬁ’é A lef’B“’f‘?ﬁ “é‘“‘&ﬁﬁf"f“&l?f“éf ] “bn

/ 0037) Vari ous aslg%x,;gnygejfggb p@,cpgr{gagggf »}eﬂk fgﬁ,é%sg%aﬁ% Sterx”%gt hat may

i ncl ude a nunber of . conponent s Tke. “F0 be
under st ood and appr Eeh é‘f‘%ﬁ“‘tjﬁla@-’t} h’é“\#é{?ﬁ%iﬂ?@%S}é‘t@ﬁé sprety coida ot Bhsh

addi ti onal conpanemwsdmmaw es“;i %ﬁ{ik@ h@ﬂdﬁoﬂ{f t B B%nda@ﬁéélfvl@ alde, of
t he components, nmndul €S nection with t

figures, A conbi naf ron: o?n%f\' etgé‘ma b‘ ‘3‘56 ﬁé@glﬁﬁnlff'“ai“%%‘“%é‘hlj"é5‘8‘:*’ e &
various aspects @egtissed driad vervaR 1 operfiosinpanondielact fe Gadma

devi ces incl udi ng.deMi:eesnidra AWt 1 di 28t tp&cnulﬁgfn%?%ﬂq!dﬁp @szw
t echnol ogi es and/ or_ npuse- and- keyboard e Interfaces 65 of

such devi ces i nc’T‘ﬁjéfé‘“&}BﬁbﬂtbéF‘s“e(‘ﬂ‘%R?"é‘%"fﬁﬁd“ﬁlb”ffh Jepsyting Spvmple “Wh‘mies
personal digit alhassiostiagtss (PDA8.), and ot her el ectronic deV| ces
both wired and Wyl €5, MA S .as k now escrl

reference to the eélgf%%avvl ﬁq?s‘ %[ﬁ‘ oI ‘Egn ‘“” " SIPt O % I}"“’ﬁoﬂur poses
of expl anati on, Vﬁ@ﬁﬁﬁﬁ@é”@ﬁé%?f’ﬁﬁ@bdéﬂﬁpi@ énseabetzdafr@mhdlsmrmmm to

provide e Moro: v =rund%£ssatﬁe‘&£il;ﬂlg n @b QBBRL RS aés.su{?&%?eé ole 'M,M«be
evi dent, however, e vari ous as(gects ey practiced without

t hese specific d@f‘é‘i € 35? PSPPI BB 88 d*\?\}éF"P "k“ﬁb‘ii\ﬁ"’ét“f‘h@t ures and
devi ces are showiuicn bicoblhatgh agi*fampbmahwmy @Etd&l‘usstao’ﬁﬁea@d:duk ksgdeR
describing t hes%x@é&@ﬁéﬁn leQﬁ%évgﬁ%ﬁ &l r‘ét.{;]ga ld& s ! %!EL! 8'&@% t&zz u‘ll v

Wi rel ess communicati on system 1 npri ses policy nevvok
102 that suppor t'8%F Fréf-‘ﬂi‘ﬁ’j’i}"ii%et*‘ymi‘eé*f% ﬂa{i%mwaﬁwbamrom !ﬁ«h Bosref erred

to as user equi [I{mﬂgiics(awﬁkn@K:c@@ﬁ@&@w&?&*m {'&%Lm&;@ q%%t] lelkzs;, odbsequent
or simultaneous data. such as but

not linmted to Vﬁ%mtﬁaeﬁﬂa}ﬁtag?‘ﬁgf ﬁ1@r‘f’b’f 85!6’]&“ ef‘ﬁj{’”“\ﬁf"‘t“f‘ls %?tb‘fiﬁfiéﬁ iRt
access nodes #1188 (eVigoys dmeearstcat degrihed witlh B:ferenkd to 82 #BwingsTheksrobi | e
node 104 est abl I@Q@h%@ssé}z§6%§b@ﬂ>sés%m%% forR Y QBA LB B fapect | ve
car e- of - addr ess é{ Z froma fespective acce way 118,
120. The nobi | e WEIREF Hydles %&fﬁ@?&&éﬁ!}@%ﬂ?@w&ﬂmzwmﬂ ey b
facilitates accesgtn@oassositaledicsenpt€as, while-abvi.Rg:nabwarn access
cateways To that,end,, Q e,nt 24 .af .8 core gate 126
mRi ntai ns informat| on ngp '%c oA \?A%Lt%ﬁmfm ENB “érLﬁéDcéé” Q/ag// f or
exanple to acceS*é”’*é@r‘*t‘Wh“%%ﬁ\fi’fcé‘éﬁf&vezw%ﬁb#“eﬁ%bm a packet data

network (POW 12d:3#i r stenamd éﬂ@?ﬂd?@%?ﬁega&%\ﬁ@b{%&J@m«l% for each
access node 110, 112 Jes ective %ﬂ\ég@ omruni cate_ with the core
C

gateway 126 in GPOer-E8 asrye) Fe i S@RYS §1F TPBET fragoviyiedidte
agent (HA) 124 mhe wﬁacm sareraggoehglion «b80 weofind, heeslb afsub2Zuew ok h

these CoA's 11415;2}111&@&1:\ data packe: sessions #1, 42 186, 188, such as but not limited o Mobils

Inwernet Protocol (IP), with a phuratity of accoss nodes #1, #2 (g, base staion), 118,



100401A policy rules function 132, which can be part of a cellular
conmmuni cation network 134, has a need to distribute rules for

pur poses such as Quality of Service (QS), charging, etc., for these
sessi ons 19® 2009®017By havi ng t he honme agent (HA) 124 anmRCGs200998815ty
enforcenment function (G PCEF) 136 conmuni cate these associated Ho A
122 and CeA' s 114, 116 to the policy rules function 130, policy rules
can be appropriately dissem nated to a respective access policy
enforcenment function 138, 140 at the access gateways 118, 120.
100411Al ternatively or in addition, in ohe aspect the nobile node 104
can represent a sf;a o Le. i vanta e of

di ffering capabi F% t F!étgﬂg’w J%}mmbé% %gés{m%g A B 5%95\_# PR A% uch
as what flows ar EFGEEEEs Chfblidh i fire hiemsding ac@em@meﬂnas:m Bessbien #1

interface 142 anthiaiSess)i@he #ﬁr;‘kﬂg@ﬂfEaﬁ;*ﬁﬁtl&ﬁ?wze‘e‘a»cl‘skEE@(\\O@W@ ?c?s]E
er ent

captures routing_J f.or on for differ [ ou
accesses 146. Fo\r’”m?ﬁnéjf’ gﬂ%““‘ ﬁé‘c’ﬁﬁfﬁfé‘“ﬂg l&,’:’in*“o% b“&p‘éﬁf‘e“‘é?”“‘ﬂiw

hi gh- bandwi dt h sidser iBeringer wivcesgiof siog.ihe **But’«rzeamuro@; m%&tﬂ”ﬁd&a
content) whereas.4hg. LNk LD0HeLdL 4, n; scrJ ber,
| ow bandwi dt h | F‘3 rressag]ll né service, “Jﬁé&ﬁ&%‘iﬁd ‘l@(} y ) 1 E{% %g
advant ageousl y cHR OBESTH AP &rrs UA R Gareed ﬁgéﬂwﬂsﬁm it} epentvely

routing of flowscabgheemRRicates gl"{ethZGh%r{mln LG e Seslidingl o 132
so that policy ryl e%e%geﬂ{ %R%ﬁp“ ate for th res%&ctl ve sessions 106,
108. [00421In cm " 2, & poii ¢ Ha?ragj‘Ff‘fb““%’oﬁ*f°P6f”‘t‘ rFehiedtur e 200
of a wireless comhiiéaitii?on system 202 i s enhanced for nobile

communi cat i ons b@@iﬁ?en:x%ﬁﬁ uuéarmeoq@tmﬁm ech %J,-E)y (\%Péug.&b@}; ALal,
plurality of IF address I'n T o

different poli cy"‘a’ﬁ&‘ Ch r“g‘l ﬁtj‘g‘%’nﬁ H?Jééﬂléhf"” FAEE ?‘*ebnf‘sf{‘P(*IJ *Fff‘!S*)ﬂﬂar e
provi ded, speci fi®es d}wyrbﬁa@&s&rﬁl&ﬁssﬁ;@@&}é 28835y %0 4 %h&ﬂv@x&ﬁﬂ}@%t ed

respecti vel y at PP a at n- 3GPP
access nodes 21431&5’1%%}’% EC”gor e %Eﬁ%?f%f”@‘h“’é‘r Q’é”“ﬁﬁﬁé" ‘"gent
(HA) 220 at a 40®rp§ekfé&ﬂ datiatndtinge kel PUNy higavewypofitiocoketn B 222
The PUN OW 222 apgolieR2QsR el M:eLbR6QALQ pOREEATOred sl iy s GES
224 and 3GFP (AAA !Isﬂgtrver%ZZHG eV|e§1i é{'] |nterf§ce a;nd ﬁ"{fc }n fgﬁrqf%/l(izée%}e
respectively. THePEFESSEFEE S '4h 8.2¢c interface respectively via
each access nodes&ip, mzskp 1%&rw<ﬁtﬂmdrhﬁm4ﬂ2pLRUN“%%&H%@\c:&@&y&g@@ﬁi and

charging rules fH%%A %W% e Z%IQQJJ%W L%‘%}f‘%ﬁn v aib[ eSngE tlxw zsccwsts

interfaces with A-P () “via an n‘ter
t he C PDEE 215. *"Pﬁ‘e téfr@f%Eéegmsbrah'&ﬁ@v@wméﬁaﬁhif»@ﬁ r»ae:esz nods, fdf.gve:reémes

advant ageous forxeﬁaai:# hige thend hnehh mﬂemy:@f PERPe B QnCRSesand
access PC 31 7s, 1Q04 that wirel ess

rec
comuni cation sySter n%g}f"%’m %a”l‘ ﬁV‘ élg)a'f)gilg‘ ‘“%a[ p“r"%?i/’i BV HP ST Pes of

conmuni cati on covit ext Luetbeaspioridah-vaivalh sanditsceohes (Thesewsyst ens

may be mul tipl e-RG638 SYE GBS ARARLS, Lsafncsupag QUid d Do, CONIINAL GAL T on
with nultiple users. by sharing the avail Stem resources (e.q.

bandwi dt h and tré’ﬁ%‘ﬁﬁﬂt P ERAFE Sk npE 8greares R IHUR trpeeushcepehn
systens incl ude icibee: uﬁlr%bla&l%@ﬂmmhfmdxﬂbwﬁ; @mssmemm&ysﬁt@%mﬂct e

di I tipl di |
aceess (FOVR) oy e anerngges Al Bl R PR o Pty

di vision nul tipl#access ( OFDMVA) syst ens.
(03] in FIG. 2, a policy charging control {PCC) srehitecture 2 of a wircless
communiéation system 282 is enhanced for nichile communications hetwesn with uger
cquipment (UE) 204 that entall o plurality of 1P addresses (e.g., CoA’s, HoA) In
pasticadar, two different policy and charging enforcoment functions {PCREs) are

provided, specifically Acoess PCEFs 206, 208, 218, which are focated respeciively at a



100441Generally, a wireless nmultiple-access communication system can
si mul t aneously support conmunication for multiple wireless termnals.
Each term nal comruni cates with one or nore base stations via
transm ssi WAL forward and reverse |inks. The forRA/ES2PIR3ISHr
downlink) refers to the comunication link fromthe base stations to
the termnals, and the reverse link (or uplink) refers to the
comuni cation link fromthe termnals to the base stations. This
comuni cation |ink my be established vim?}I a single-in-single-out,
mul tiple-in-signal-out O a rrul{ti p: e-:(n )1“ pl e-out (MI540) sysgem
100451A MEMD systes LR Q¥Say TS b B 8e (tNwio) 1 EFANSI L 201 gonas .and
miltiple (NR regelve gr%’t an'ir:ifds or ‘data transniesion: ”%A*%Nﬁj_éh‘éhnel
formed by the NT tifadrisdhihons radErBamEnmake frnneborkdBiiinposed
into Ns i ndependemivg tanselve);zanhite hoaey ﬁdz%ﬁ?@ ﬁ;ﬁﬁﬁﬁéﬁ@ﬂﬂ%@&d@& Q?E‘-& al
\i . ) ) n
Channel 5 cor eaponda P e L G DR TR I NSyt B EaRBroVI de
i nproved per f or gt vEle. i VERBYRess at Riccughputspanighons grieatarede 212,
r e: i ab: i EY) if %ﬂe’dgd@ih fuk QQQJHRQ¥‘@§§ ional at1% &?r@ﬁ% g@:& ﬂ%g@f( O}gj}gi} 8
multiple transnit and receive antennas are utllized. :
| 41140 syst em sHFPEFEES IEFRENGIS EFEReHIBISETTTDE) 214736 fdeguency
di vi si on dupl ex {RCErfssyshews - PIIF zai.'l’ﬁ&z&yfs&feem& :M‘Eﬁcﬁ&ﬁé’&_@&‘éifﬁ&ﬁﬂq{e% t
reverse |ink tragsm.ssions.ate on the sa J.equency region so tha
the reciprocity ‘%?%67"6? o B e Sa T P RSEE ST B TR POTVER i nk
channel from t hei#pasyer sehdulink sohanmetat ‘a:ﬁlé'i%]sﬁccfﬁsﬁﬁ. _ Qicﬁ%n fﬁﬁgﬁaﬁﬁ\e@@ pol nt
to extract transgid,. % g, gain-on the forward |in en
nul tiple ant ennaghg?etea?ﬁé‘i ggg‘[}’g“ 3 - PSR ERBLY AT R P o057 R diey ng
to FTC, 4, a mul ¢ pre OB SBY W reinksseagunTumiceabl ofvugysitem accor di ng
to one aspect i ScokrduhiSdibdt@Onmddk RCERSSrROLOLERR s(sé?w)mslaﬂ@s wdes
mul tiple antenna_ g(g]o‘ ps,. .one including 454 and 456, another including
458 and 460, and AR HuHCITEREPCTRCTHUET R 862 uigleawes SFRtPedeegodegn| y
two antennas ar eéi'éhevm.zﬂi;m?ac@mm}?ak afnas, grﬁ@ﬁgsiod‘t&\ﬁ\ﬁm%cesmﬁﬁa@rl feR\E\)/er
antennas may be utihd zede,L0%€AGHANLENNR KRR ACEESS therminal
466 i's in comunfcat I on Wt ‘\’ia%tien é’s“gﬁgg %{{]gf’ﬁw %%@r“‘g{é Tennas 462
and 464 transni t PPOBH FEEPERSrgensdidsceeT FRAN) 986mover forward |ink
470 and receive gﬁ{gj or mat i‘og fromaccess Term nal 466 over reverse
link 468. Access‘tarm NI 47 Yr&esRmEGHFfeTe STORCHcE S8R E®nnas 456
and 458, where antenrasisbfoantdddBuibn AnSnliple kiflQF BBLIBMELOACRESS
term nal 47.2 OV €L QLWL q'islll J}n@lﬁr 1%3* bQDQaXE};EQ%'gQ{;%«%E%%RQ%Equu,n@zé gngm
access termnal 4/2 over reverse [I nk 474.°T'na system ‘
communi cati on | i RS 488, Thg povardipd (or gereptinkl 62 fmaly thg sgnselinfefiin Erit from the
: frequency for mmma&;@aizmﬂmma@,ran@%@sm-ﬁasnla‘{@{&ﬁﬁﬁ&@}eielﬂj\gge 420 Lmy use
a different fr equ‘%evﬂﬁ%vatunﬁn ‘-"tfrgsagl‘xﬁ-‘%e'dai b% gr %"éf‘e[*gt'eﬂ %l'n'sh’“?- T ’caii&az?ﬁnkgr oup
of antennas and/‘SF tHe at84 Fh THPER™Y REY P4F 8Hes Tyhsg ey _
| : Gui nn: Meat : i sswofo eﬂtﬁbﬁ@@eﬁaﬁe@tgts@z«a&f@ugemtip&e-izgfignaihm @eessisifoi Nt
450. I n the aspeglna0t 8aANR, gLMPS each are designed to conmunicate
to access termnals 466, 47271 n a sector of the areas covered by
access poi nt 459'334;;904.8}«»{1&0@%@63@&@@@&m@@z@(ﬁ%ﬁra&%t\é@!&sﬁlaé&z@!ﬁ%ﬁég O:,and
476, the transm %ztelvp ‘.ne%:?as%q Hdaﬂ:s transmission. A MIMO channel formed by the Ny transmit and
N receive antennas may be decomposed into Ny independent channels, which are alse
referred to as spatial channels, where ¥, < min{¥,, A,k Each of the Vs independem
channels corresponds to o dinension. The MIMO syster can provide improved
performance {e.g., higher throughput and/or greater reliability} If the additional

dirnensionalities oreated by the multiple transmit and receive antennas ave uilized,



of access point 450 utilize beanformng in order to inprove, the
signal -tonoise ratio of forward |inks for the different access
termnals 466 and 474. Al so, an access point using beat:Armng, to
transmt tWO28WE8EL7T erm nal s scattered randon y t hr ougPUE2¢009{pa¥1ae
causes less interference to access termnals in neighboring cells
than an access point transmtting through a single antenna to all its
access termnals, 100491An access point 450 may be a fixed station
used for communicating with the termnals, and may al so be referred to
as an access point, a Node 8, or sone other 14 term nology. An

access term nal d66y 4%a, Y8k Qi 0B 86 HSRE SHULPIERL G .

W rel ess comuni gation device, F’lﬂé access term
ot her ter ni nol og¥ > PoB8er ‘I\ED*%“F*%S 5”5%%‘@? dgranrdindanyoasipect of a

transmitter systmxﬁis&r(aé&ﬂ Ktﬂﬁm{a@&r@&sﬁ@%&&&%ﬁhﬂ 1e%ims
recei ver system p50 ‘&gmm known, CCess t}er m;nal%‘ in a stem
500. At the transmtter sy s‘te gilé’“"f"?”&‘f’fof“é“dh‘t”ﬁ? F’%‘“‘r’rdﬁﬁé‘t“‘b 5f dat a
streans is provi @egedy @mtatmazomrﬂc@@&&g%mm et @RSk (TR)mdRta

processor 514. [0Q8%: ko .ARaSPeCk LRGN data streamis transmtted
over a respective transnmt antenna. TX data processor 514 formats,

codes, and |nter§{;@a§/es}{’éi’&§né+5&‘f(f LiQa Q@Rﬁp@e &QQEs\@%QQ Qﬁ:tz@né“n‘%@mnbased on
a particular codjn d for that %ta streamto provide

coded data. | 005‘?1 e tbb’ﬁéff ‘da“t” u“1‘a(5‘r“ BRRNCYETY “H A e AT R PEe

mul tipl exed wt hanpp#maugta{ua incloding 454 and 456, snother including 458 and 464, and an
additonal inchuding $62 and 464 ¥n FIG. 4, only two antennas are shown for each
antenna group, however, more Or fowver antennas may be wtilized for sach antenne
group. Acvess sevivinal (AT} 466 is in communication with antennas 462 and 464,
where antennas 462 and 464 wansialt Information 1o access terminal 466 over forward
iink 479 and receive information from aceess terminal 468 over reverse Hnk 468,
Accesy tormmine! 472 & In commmicstion with antennas 456 and 458, where antennas
436 and 458 wansouit information 10 access ierminal 472 over forward Hnk 476 and
receive information from sevess terminal 472 over reverse link 474, In a FDD SYStem,
coutmamication links 468, 476, 474 and 476 muy use different frequeney for
commutication, For example, forward [ink 478 may use & different frequency then that
used by reverse link 468. Each group of antennas andfor the azer in which they are
designed t0 cormunicate is ofien reforred fo 28 2 secior of the access point 458. In the
uspect, anierw groups cach are designed 10 communisals 10 access terminals 466, 472

m i sector of the areus covered by access poind 458,

{8948]  In commumication over forward Haks 478 and 475, the ransmitting antensas
of actess point 456 uitlize beamforming in order to improve the signal-io-nose ratic of
forward tinks for the differcat seoess ternunals 468 and $74. Also, an access poimt
using beansforming 1 Tensmil 10 sccess terminals seatiered randoroely through its
coverage causes less interference 0 access iorminals in neighboring ceils than an aceess

point tensmitting through a single antenma 1o all its sccess tenminals,

{0849 An access polnd 43¢ may be g fixed station nsed for communicating with the

terminals and may alse be referred to as an acouss point, a Node B, or some other



using OWI techniques. The pilot data is typically a known data
pattern that is processed in a known manner and nmay be used at the
receiver systemto estimate the channel response. The nulti pl exed

pi |l ot and BEJWer/WEL’A for each data streamis then nodul BEEES2049/083151
synbol mapped) based on a particul ar nodul ati on schene (b, g" BPSK,

M PSK, or M QAM selected for that data streamto provide nodul ation
synbol s. The data rate, coding, and nodul ati on for each data stream
may be determ ned by instructions perfor['r}ed by processor 530.

[ 00531The Modul ati on synbols for all data streams are then provided

to a TX MNIOpr S, Quess h ol her process fthe ul ation
QL;@.S( D%;: %E}% 4 V'\pkz/% 4@@34 zf*lfla(ata %’f(f q

synbol s (e.g. pr 0Cessor en’ e““ib"\’/‘““ae
modul ati on synbo}* “’é?‘“i’ L “@‘@*’N@‘W @ﬁé‘ﬂﬁ*tdﬁ@%sﬂn@fTWR}‘mEsm@: iﬁtﬂhm@e@h 522t

In certain inple ati O processor 520 applies heamnl brm ng
wei ghts to the s&%&’ob st if' i‘ﬂl«;/{ *ﬂ?é&ﬁ"ﬁ”"a?fd SRS EE BRAETf r om
whi ch t he synbol kiegs behcrpgce'sqrpaiz’ns m\itat“&eb&»r[s%Mﬁf@&@kﬂa&ﬁﬁ]&ﬂﬂch&@ﬁn S22

receives and progesssSedumls ye S ; M.t o provi
nore anal og signal s, §§& fg{? ﬁr &éjo%gbfBm il g &5 8 %p”I ’“‘i“i’eétna’;“

filters, and upcHne r‘f §9 ffeﬁééiahél%‘gﬂ'sq‘ﬁﬁwl“ﬁfﬂfmifpﬁé\ﬁmderv@pswoﬂm at ed
signal suitable for transm ssion over the MM) channel. W nodul at ed
signals fromt raﬁgﬁf t t &% 2HOB LB HHD 5 HoT RO RSP RIEMOEL ed from
Ni antennas 524astchii:0 0D 2dtessor €8 PRGEH, VELY wnd B @s 15 F:OR00E bk VLY

recei ver (RCNR) . Q cnh receiver 554 conditions
filters, anpli fl'%gﬁa { 2) “ g\g;g? %Egﬁb}erra? S} ""hm‘é%eh)eét(’i 1"{/‘2‘“%‘(’:& “RRY FEvhal |
digitizes the cotdiddened si gnal to provide sanples, and further
processes the san%l%es to provide a corresponding "received" synbol
stream f00561ANTESY daf¥ PiEEusLorsRe stHvemay SeriliBecdie peoeesses
the AR recei vedusymbDh ieduti@Rersrit ﬁ,m%sﬂiﬁw} M%xﬁnéé*ﬂpab@ﬁ&ﬁk on a

partl cul ar recei A SS| ng_ t echni que ;0 A4 A
synmbol strearns. p\|/‘§ es%&‘ f"“”"r (‘)“é"é“é“é%?} élﬁdlangeer%am zt.célgiocqwnn(im

dei nterl eaves, athe: &!@P@“eé&hmﬁfé@ et Bt ®y nidod daptimeaindtipsicecdes t he

traffic data for N8 lak Ay ShE 88N & B DG88 SNk Endat essor
560 is conpl emang y&tg tﬁ t. {?r?ornﬁed % % Brocgieégr g%% and

TX data processo ﬁﬁ B g rﬁ’ﬁ?t*éfed §‘9§f‘éﬁ‘f* S'.’Eﬁ? OPOUSY BACPTiS es s or
570 peri odi cal | ysydeilermt fiesaehbCdy, prneotsagihonaty da sEQmUSe be

determined by instructions performed by processor 334,

fa833§ The modulation symbeols for «il date streams ave then provided 1o 2 TX
MIMO processor $20, which may further process the modulation symbols {e.g., for
OFDM), T MHMQ processor 528 then provides ¥y modulation symbol streams o Ny
tansmitiers (TMTR) 5325 through 5226 in ceriain itplementations, TR MIMO
precessor 328 applies beam forming weights 1o the symbols of the dage streams and to

the antevma rom which the symbal is being transmitied.

HURES Fach fransmitter 2ceives and processes a respective symbol streans to
provide one or more analog signals, and ferther conditions {8.g., smplifics, filters, apd
upconyertst the analog signals to provide a modulated signal suitable for ansimission
over the MIMOG channel, Ny modolated signals from transmitters 5222 through 322¢ sre

then ransmitied fom N5 natonnaes 824a through 3248, regpectively,

SN Al receiver system 558, the wansmitted modulated signals are received by Ay

antensas S5%a through 552r and the reoived signal from each antenmy 352 is provided



(di scussed below). Processor 570 fornulates a reverse |ink nessage
conprising a matrix index portion and a rank val ue pardon. 100581The
reverse |ink nmessage nay conprise various types of information
regar di ng ‘WOgBWPATAI cati on | i nk and/ or the recei ved datE/e20@88315The
reverse link nmessage is then processed by a TX data processor $38,
whi ch al so receives traffic damfor a nunber of data streans froma
data source 536, nodul ated by a nodul ator 580, conditioned by
transmtters 554a through 554r, and trangmtted back to transmtter
system 510. 100591At transmtter system 10, the nodul ated signals
fromreceiver sygt , 2 condi ti oned
by receivers 522 g?rf%gglmz;?te% s{c&@@ké’.&% d%l %n%)(r%qgéfba “"4“’ *BPSEES S by
a RX data procesSBr spdipanddavigstershicepeseryes ‘~¢ﬁ>rmﬂirrh=;si9’agee
transmtted by thedm‘a&mw,ar,@ Ia-y\sae@,mﬁ@Qe  RHRS B3&QEs 1230 ,1¥1i@§9mge&€ear m nes
whi ch pre-codi ng, et Lix. 5.9 for determning the beanal ooning

wei ghts then processas f’hec ie‘ﬁ FERPEY “Missage. 1006011 n an aspect,

| ogi cal channel s; cka Lol Channel s apd Traffic
Channel s. Logi ca’lﬁwcgn 3 ?&é&kﬁﬁm}q s;%g%OFl%ge*§ P BRgERNpe %Oh‘ter

Channel (I3CC | )“‘“‘%F’&ﬁ“?%‘mmﬁ edsepm &3 f’Fmi oy rpdideaseiing psyssdem cont r ol

i nf ormati on, Pagﬂ&d’tg;qﬁQ@*Erbﬁdk:Q“Q&!’L‘@l@#"sfﬁl:’m‘m:smwﬁ kga'p%t %&}@g}ﬂqlr t hat
transfers paging, troI Chan whi ch

\Y nt 7y 2
i s Point-tom dpoﬁtﬁ’ wﬂgn%h;étﬁ’ﬁéw d%‘%‘k? ‘?’ a‘t“r aﬁ‘ﬁ?ﬁ‘”‘ﬁﬂf@hﬁ‘“%i{’“ﬁ? HEHHR
Broadcast and Mukaflicalas for Se dad wear( NBMBpcessohédBK idngoasshor ﬁmmt r ol

information for o@nt BN 8 et ! ~ rwest abl i shing
PR %[I%J Mﬁﬁuﬁp%ﬁﬁfﬁ ?éfgnt% FeCerve

RRC connection this channel iI's on VE** NI BMS
(Note: ol d MOCH WBEHF " &eieat 8- Control Channel (DCCH) is

Poi nt -t 0- poi nt h‘%h rectional _channel that transmts dedi cat ed
control informati %ﬁ and PUEER" BY PG HE FrR s RRE O AR bRE 159 n

aspect, Logi cal @raftdsho@hahnels CORPHEes reteridaidk SatRd chpafifd €
Channel (DTCH), ﬁg\qug%&%ﬂglum 8 Lﬁ‘* Qi -directional channel

dedi cated to one UE transtert of user informati on, In

addition, a Mal:j@spt Tk the;gkg@@ggleﬂ(ﬁw Q%,}i,mggwfgb Lt 9,0%13 i point DL
channel fbr transmtting traffic. d I'n an aspect, “Fransport

Channel s are cl d&&i5 &Y PRV B gl ‘ﬁ‘d’@l_’h“ BT S EERY TraTve ik
conpri ses a Broadsagtis ﬁla:rmedsed(bB@H)x daDprorrhaaes, th&ﬁ@i@s Baha: eharael

(DL-SDCH) and a fagi.ng. nel.( P Lh S4pRort power
saving (DRX cycle s ig&ndl %%t eéw{) lg_%dat né?f\'/‘\bg{{q‘}& T rir”é?“a e s

br oadcast ed overtc@¥iepgddy e@*?iit&héﬁ“ﬁfﬁﬁfp@d“% i 'Fi?‘mrﬂ@,fsd;w tesnsgshitech can
be used for othegsgosibrol /02, 111e channels. The UL Transport Channels
conpri ses a Random Access Channel (RACH), a Request Channel (REQCH),
an Uplink SharedtDat a @aarmatengummzamadadwwmalﬁ EiYeolber Rlsby 550

channel s. The PRY chaonels. conpri.se: Dl £han el s..and UL
channel s. 10062: The DLchannel s cSrrpr“ignsggy R%c;e’ o q‘g‘f " Anel
(CPICH); demodulator 548, and processed by a RX data processor -,4? to exiract the reserve link

maessage rasraitted by the receiver systerm 336, Processor 336 then determines which
pre-coding smalrix to use for determining the beamforming weighis then processes the

extracted rnessage,

068 Inan espect, Jogical channels are classified into Control Channeds snd
Traific Channels. Logical Control Channels comprises Broadeast Control Channel
(BOCH), which is DL chanse! for broadeasting system control information. Paging
Costrol Channel {PCCH), whish is DL channel that transfers paging information.
Muiticast Controf Channet (MCCH} which is Point-to-mudtipaint DL channel used for

transmitting Malimedia Broadesst and Muliieast Service (MBMS) scheduling and



Synchroni zati on Channel (SCR, Common Control Channel (CCCliI); Shared
DE Control Channel (SDCCI1); Milticast Control Channel (vICCH);
Shared UL Assi gnnent Channel (SUACH); Acknow edgenent Channel
(ACKCH) ; DWOPN9%108HF Shared Data Channel (D1.-PSDC)); LRGT/¥3(ed033151
Control Channel (LIPCCH); Paging Indicator Channel (PICH); Load

I ndi cat or Channel (LICH): The DL PITY Channels conprises: Physical
Random Access Channel (PRAM Channel Quality Indicator Channel

(CQ CH); Acknow edgenent Channel (ACKCH); Antenna Subset |ndicator
Channel (AME): Shared Request Channel SEEQCH) UL Physical Shared
Dat a Channel (UL RRXardemaBE Chann 631i n
FIG 6, a methodol ogy noi@; %@Qg%ﬁg;%!;kﬁgg anm§§i’: a(ggeéovelméﬁ{ f1 ow
descriptor to pr%‘fi‘?“ﬂé"’ﬁ*b“r“}‘mﬁq}%e’v“ﬁl’ﬂoh S Fce e MIBYLS fstet 919l e nobi | e
LP s(e;la OES A) Uﬁuﬁﬁ%g&i\aﬁha@e&e@nt@ (BihnACOESS | Q&q@%ﬁé ofith-afclu G 1)
604 ock 606). The UE. ccess. aut henti cation to_an
access gateway 02 [A- hGE\%“f m%ggﬁ"élsfd i‘f’éﬁﬁ&‘éﬁa P SRS DRV PR RN
conpl etes form ngs Hvis’edumwaﬁ ra@hfreiit Chynoberhpiseangdiautirestd (Chaﬁdr,on
and authori zat | omreh), 96kn §Ra) WLiN L AYDRAL u:aggg Riegbibarhize and

Accounting 17 (AA ) one Subscriber Server 4 via a g packet
data network (PDRJ*'§at &y eeer: lgpdiopefbiicey f%‘éifaénm@@‘f‘"é‘«‘ﬁ@wm
The LIE 602 is thentalheilfuheguestnasdosat ¢hP address (CoA) fromthe
A-Ci W2 608, depicted at 618. A new I F-CAN (I nternet Protocol
Connectivity Accié¥d] Netwsordpdet, §‘ess>pmfiﬁ1n3ehess:tmbdﬂeshmdal(annmaMI ated) by
a new access- PCEF,.0 QC%R gb ,? etk ) | E.addresses
configured by t hemL% o %ﬁ%%eg % 8¥EA g@é H%ﬁ%ﬁﬁedgﬁt

il lustrative aspdefe *Pﬁr@t‘”éﬁﬁﬁo@&i@é@w PHE. he F GO0t SBREPONg an

| nt er net Engi neesiingoRaskclFontiesd |hE¢EE%»t&ba@f¥EEnQF¥}(%§c§;§B&Lr dlediit
Control Request ® ) a.CoA wth the

| P- CAN sessi on, &iépfi%’f %%?Q%s%m%}g: “‘tééf "§s§‘6’r‘rg SR SRR G® a
Pal es deci si on (Bt Gekosd8pmclAsomeps ¢ Reodonn Acdstsdbkone 391 CiiheR BERF 624
can advant ageoustiARBLASY xRN AP WALy RRIHIGS %A EuNBB10 | 1

deci di ng on PCC ruI es_so_that service |srupt| on is not experienced
by the UE 602. THE"BrRE %9{4‘“1‘6?“6’?7?{?“6?73?*’%‘ﬁégﬁ&’w‘z<‘6@§4‘[§W“§‘énd| ng a

D aneter credit coptrol C s depicted at 632, The A-PCEP
620 at t ho. A o505 R IR RE et G Uk 834 S e A G 2
608 transnmts a S}G@allma*‘tﬁn fihdrd SCHECoRyor EspoSenntigCttid); Hked 602 as
depicted at 636.¢ 'ghtgc%@»@g{}}( Qv\hg&g NI ) to the 420
BN oW a10 that ST en R bR i BTt AR S B
wel | as the new EFE=3Et ‘d‘é’fi‘%t éﬂC%& "*'6‘38”“‘&66“5&%“%#@%%@ PhEcaie 40 at
t he 402 PDN OW a*»&z&ukmmma@w@bctme&eaﬁ@m@fma&QSemetM@wnJﬁbA and

CoA. A PCER | F 1
[ F- CAN (S:gggl on r%i% F(?g “Qﬁ% or"‘%fe)r c‘i{mtcp'f’“&;mg%g %@%%Ei i t h t he

CoAs regi st er ed wawrisprefipiicsAgdan AvdaatC hw’ié (FevirpcibaPECuwlit bdicgan be
sent to the AFCHf %Qc(zbdfgcmw‘ﬂehwemm chhat {ﬁﬁﬁ,ﬂt &%:»49@@?@!‘191&616

sends a Di aneter C he PCRF 6 as
depicted at 646.“"FHE {P%%}f) é“g‘ﬁ ”ﬁ‘&i’é‘%’?ﬁ’@ﬁ' %’5{& é‘P‘é‘ﬁ‘ h&“‘e?i‘gtl ng
Appl i cati on FuncihkendUlARPCiSessidng FisbwasihgiPULL | F- CAN sessi on
nodi fication (bl ock 648). The PCRE 624 nakes a FCC rul es deci sion
(bl ock 656) and if#dpond$ it hmahDbiagretes (QEAd fdeptichedrat 882+ The

402 PON OW ( Cor e m@;ﬁmlam& tsu @@:E&Q:’wmﬁgm kav@ﬁ% apgg sends
a bi nding acknow, e dtgerrent

0
PCRF-i nitiated I € ‘Ncﬁﬁéé{’s“i"ﬁ?‘fe“t‘ ‘f“rﬁ‘ﬁﬁfﬁ"b%*v #{’%HP%%‘%{'L?‘&P fé’z nmade as
appropri ate as depirct @csatuhGhiSstbetowe enest hewRORREAG2M-2a61d caftpihePCFT 660
at the A-ON1 60Q4g

hich in tove completes forming 2 Secure attachment by performing suthentication

and authorization {bleck 612} with Authentication, Authorization, and Accounting



is 030661In FIG 7, evolved base node (ieNB) 700 has a conputing
platform 702 that provides neans such as sets of codes for causing a
conputer to conduct nultiple wireless I P sessions for client-based
mobi [ ity WO/ I0IFTC architecture. In particul ar, the RIWHI009083151
pl atform 702 supports such sessions having nmultiple care of addresses
(CoA) that need to be associated with a hone address (HM of the UE
700 for Policy and Charging Control (FCC) purposes. In particular,
the conputing platform 702 i ncludes a cojput er readabl e storage
medium (e.g., nmenory) 704 that stores a gpurallty of nodul es 706-712
executed by a proges 5 \ tor 2 C rolled t he
processor 720 pre E&r%&?ﬁ ngg\lglﬁenrﬁxrg%djzkﬁx 343%%‘&11??%”6?‘?“‘53} gq
transmtter 724, 34 Hoedo “I"éiﬁioéhnafégé}’\% The Yo tiBiiviem «728 rs@eet ves

upl i nk signals fbﬁm}“’tati&»xéimoﬂﬂﬂaa(ﬁﬁé ALRG) hRle RS, u%%m@;%'maﬁ% xDy a
denodul at or 728 @iwmg tq the processor 720 for decoding. In

particular, a means m‘m&is%ﬁd% Aot NYorp SHrEe ?@8“*?‘@“5?%\%?1 @By f or
establishing a f4=r°s«"tu»mﬂlesnt%’éi“?le18 aPhof 00k 6{8ltl)n 3&18@&!119 adldPhseU&8Ba ed by

equi prent (UE) f@fwhdel gslr;i\(ii@tc@ﬁgqcket comuni cati ons by obtai ni ng
an | P address provided by an access policy entbrcenent function at an

access node. A nesap (gxqgm,wgp@ékgﬁ Sek %@1@&1‘%@%% }7&@; {;k@&?p drg,\élnded for
instantiating a seco E ata ket

communi cations b ﬁ“ﬁfﬁa ‘ﬁ@”rt“tféﬁ‘li‘li’“éﬁﬁﬁé?é“%‘ﬁ‘ %‘ﬁ%ﬁﬁgf‘s’?dﬁée@%{?%m‘»wtt h a
home address O nk¥RprosicedPO§F icokes pOdA oyh @NFQICERRRE, EaaGt:i on
renote to the acgess,ReHEq 0T of codes) 710
is provided for comﬁn?gaﬁﬁgﬁegg%%e ewga?m%ﬁ"ié’hn"élﬁlfm Ost%?g > P TRy
second | F sessi o€ 63 % Polli @y camgientfggpstyiconiderAs mugnsvieegicss smodul e;

set of codes) 71gidks REOM s’ge’d:ﬂf"3Q£.S 56 QEIRIGLCALERNG, it DR 25396k & 8dy; J F

.....

Address of the f SI‘?; ?ﬁ%gl on in responﬁe to instantiation of 't
second | F sessio ¢ IFFEop et n’eﬁﬁﬁlbb??”‘*"‘l?rfbn‘?‘f“ﬁ%’E“’e‘a’ffﬂf‘@écond
sessions are ti e@aﬁeofmﬂémm;wmh@’pmuﬁcyi #nhon GE&maﬂt\ -1 ssmebdagnnanher e
the policy rul es ven{ d ne. .a Lh se55| ons
are tied to i deﬁ;ﬁ@%@@&zq kq?l cit {eﬁgo?r{éﬁé%%ﬁt E’f u?}g i oﬂrﬁij e\/\h‘g"f)’ts” tTHe™
Quality of SerV|‘é%“?{@ﬁabéﬁd"@é‘lf’i}@yﬂ%‘ﬁrﬁ@lﬁ@“@bm"r@m%m(nﬁ@@édriut‘es need
to be enforced, ROBINLGKEd1seanidauat Hefene0eed 0 FhGuE ko MSBH o te

equi prent (UP) 130.has a .co m%gl ng platform 752 that provides neans
such as sets of coées or causd hg a conputer to request multiple

wireless | P sesshggs fgg;ﬁgé k&?ﬁiigﬁ@z%Qz HPRL bk YW h?%ujm{:%e%rts such

architecture. In particular e Cco latfo
sessi ons havi ng ’r’f’ﬁ?"*t*?c”ﬁﬁbe“‘(:‘a“r*@ L%l‘d’dr*e‘éf’é‘?é’#“g@erﬂ?bt i Sﬁe?ebh %‘B‘I B

associ ated with sas ﬁlﬂﬁﬁzaaﬂd’ﬁxﬁ%%éﬁf&@&ﬂ’é&fmﬂ H@«d&Jﬁ’v ;Z&infdgf?*@h&%mand

Chargi ng Control, ( . e |cu ar he caonputing

pl atform 752 inc “uCFggeaigi Xi¢ Eﬁ@p%’t @#“Q%ﬁp 1R “é"f‘%ﬁf’%{gé ﬁeﬁ’ﬁﬁfﬁ“‘k%% A~ 19
menory) 754 t hatPCEt 6odiiodk sphiuFabiteyd, BF HP0M @& &Y@ﬁad?@ﬂmeax@wtia&aby a
processor (s) 77@:14&%&13@%@&% n%?%&@%i &'élc;ﬁrq dQY64t{'h§th’l%:%g$4§..}r£s 440

prepares an uplipk signal far | at1 on ransm t
radiated }iv antehfid(Syory s sgas %I@EiF’ét“ d*“‘é‘to"“?“?ﬁ?‘ FHOPhEREy 780 A
recei ver 778 redeivssssdawadiicnlo: gighadss e o0xE §12 naNB: 700 nfik QJIMQQG

ant enna(s) 776 gl A SARGAL 8Los b B Aol 2L T8, 30 oI dec

to the processor
nodul e, set of &edesy: 57@6““?4%5 ?@K%Mﬁ#@aﬂan@&*ﬁﬁemﬁns er equi prent

to a network fi h#i@sbngeddaf @ratiseh 2COBPEd 8 kRd pERELERG: 0 08 patd.on for
different Internet. Prot oc ows t hrough di fferent accesses.

Means (e.g., nodulg ol g™y f*’j“%‘%ésﬁaw‘f’%@’f’ﬁi’%‘“ T IR PSR EF Vi ng
conmuni cati on f PERT &24faind muts- BT e sigatceliy: 49 accordance with a first
policy rule received fromthe core policy enforcenent function. Means
(e.g., nodule, set of codes) 760 are provided for receiving



descri bed conponents, devices, circuits, systens and the like, the
terms (including a reference to a "neans") used to describe such
conponents are intended to correspond, unless otherw se indicated, to
any conpon®t 20041087 perforns the specified functi on of PEEUESNSEEd
conponent ( e.g., a functional equivalent), even though not

56i :tent:ally equivalent to the disclosed structure, which perforns
the function in the herein illustrated exenplary aspects. Jr. this
regard, it will also be recognized that t{he various aspects include a
system as well as a conputer-readabl e nmedi um havi ng conput er

-execut abl e i nst gugd:i 0 o4 rf L Lhe, s ant heur ent.s of the
vari ous net hods. E 90 [gf)wfijj I r?gjg"dﬁpg{?](l)ugg{ quﬁ Ugg‘%“‘éq e ‘Ta?’rw? At e
may have been di 2RTHS syt hesraseedes § bf%wﬁy“meﬁ%wt@@v@mk?k

i npl enent at i ons, asu«ah;“fse,abw@crmynam 0NN G a\ﬂt:t:bnﬁl[%@mmmmf:&u ot her
features of the %h\} desired and

ml, 2
advant ageous for m’“‘@ﬁd %?’% ?'m;i’(’bh?“é}”éb%"l PEAY PERE o8 of pEERY ent
that the terns " itﬁ‘éP u@egd'fo %amteﬂ'ia ity d hovey addumed (Rkald) bk sE Tdoedreafey ar e
used 1n elther thacigial taddRIaHLLLOM Aliclliey el By A0E8,] er
are intended to be inclusive in a manher siml "
"conpri sing. " FUPE RS sPguierenea forrge Brdhumgy. Lu§€t§r~*“}?ﬁ§@mihfem Etm*e‘dhw
det ai | ed descri péiinas: zi@“iﬁ“ﬂ'ﬁc&k&bm aipfocd VR 72,04 RBGdheor RONuEXGlUS ke
or". [0071] Furth as..w i ated, various portions of
t he di scl osed sy’gr% g%srggﬁﬁ‘pmf’ B d‘ 2R Pjp@iﬁéf”ﬁ a“d‘?b}caoﬁgﬁ“"s‘f‘PW radiated
artificial intel¥isgeree; 726 kcrer F@armﬂg;ﬂm@lswm&weﬁhgﬁummuﬁ eéwbased

conmponents, sub- &Qﬁ@@ﬂ@ﬁd&? 1 BERGRREESS el A Red 1&&% B‘Qggtlepﬂﬁﬁ‘r 5&.9&;?
nmechani sms (e. g pug)ort vect or nmachi nes, neural " networ

systens. Bayesi afl “ﬂ)‘éT 3 IR Ko 64 9T Pesg) 108 ‘bd’é*[*“aedffﬁs-ﬁ%ﬁﬁ‘éngﬂfﬁ?és
ciassifiers , Subhmednpengifh sssidafrate: SulpSent G :@,bkﬁ;@iﬁiﬁtjﬁa it ai n
nmec h anl S or p r (.Q) 1%§9§0‘R%£ I‘Q.{ag]?'dmtﬁh %{3 %%%){“'G‘EE

JI[E €. cortclﬂoneshop t he
systems and nmethods nore adaptive as Well as effl clent ang oo
intelligent. By W‘*‘bﬁ"é@@ﬁﬁwﬁé‘w andeappdt- g heticleati cd podesh M iavolidee dr RAN

(e.g., access pO:hﬂsIm 1 d:@m@@&ﬁ@@;drﬂf"%{ #R5HRES Ll NG i?’é'!l\agpll‘!%L or
augnent ed check f enpl oyed. 0072]in view o t he

exenpl ary syst errlzsm dégffr F‘Bdéﬁ BF 415 Srsieh 5ot B el e’ "ﬁé‘i}' iggighy @
i npl enented in a@&@md‘amdemwctmztch@ chwsch es@d‘,suhkestwmtd;ﬁrmlﬁae(e«rbeen

described with r&i%@@?{ﬁc 5?@?;&§Y§E§XL uI QW% %Qarﬁ{@mtwl eh'm a1l aaw**:g POSES

of sinplicity of explanation, 0gi 6s are sh
described as a SEPFEEsH ﬂslwé%fﬂnq '@"l%’“f*%‘)“ (Bé @ﬁ@@r@tf@@@»ﬁﬁﬂi is

appreci at ed t hatpsévhied ot alfiRdicss ki@iheﬁ.ﬁocﬁﬁﬁ tret dabess ﬁﬂﬁ; fi “ sms%@ & rQ¥orths

order of the blogks, as ohd 96 ocecur nt orders
and/ or concurrent d?/” up %ﬁsﬁ”& g gr% Té’ga%’(‘i‘ %(gﬁcj(/\ﬂﬁtﬁm’%‘“d TR &% s

descri bed her ei riessipysscRe, iﬁmd'r; thapdticy tffusteatiediob ook Si: priyy ks nesd

required to i ml’gﬁ@@it‘f&@e‘z%ctaﬂ plﬂ@&‘c@&a:%%&& szﬁ%cﬁg{ gl Dtiey
Additionally, i t houl d_be farther appreciated that the met hodol ogi es

di scl osed herein C§’”‘8‘ébé‘5‘f’é“‘&ff“‘b‘*‘e§ Y 8t FEa Yo P&ﬁﬁ‘”&#‘@”&b{f@ weod
manuf acture to fEC)-hitsakel i sanspedti ng and transferring such

met hodol ogi es to conputers. The termarticle of manufacture, as
used- herein, is PHFenddd: toientoipasw BGcoMeuteipmpr Oghas laccessi bl e

Nan any conput ergheadahhe: & %it&?pa'm-cﬁﬁg A8l s s TR Bsgies sor causing &
compter to request multiple wireless 1P sessions for client-based mobility within a
PCC architecture. In particular, the computing platform 782 supports such sessions
having paudtiple care of addresses {CoA) that need to be associaied with @ home addresy
(HoA}of the UE 7388 for Polivy and Charging Control (PCC) purposes. In paricudar,

the compuiing platform 732 includes a compater readable storage medivm (e,



f00731It should be appreciated that any patent, publication, or other
di scl osure material, in whole or in part, that is said to be

i ncorporated by reference heroin is incorporated herein only to the
ext ent thaWOotZR®/10HEDr por at ed mat eri al does not confl i ctPGHER0AEWEHET ng
definitions, statenments, or other disclosure material set forth in
this disclosure. As such, and to the extent necessary, the disclosure
as explicitly set forth herein supersedes any conflicting nateri al

i ncorporated herein by reference. Any ma] terial, or portion thereof,
that is said to be incorporated by referénce herel n, but which
conflicts with R A . .Q ther disclosure
material set fo??ﬁh%?érg{%ﬁdgq Dktgﬁ? iﬁk mg%?’tg%er*ésf‘!é 1% QF’O‘H’N’Z%% Q%t
that no conflict® & é*é%"’?féf)w@é% bt*ﬁaﬁ“‘“l':"’h%}b'f"ﬁ(ﬁrtm*@dﬁ mﬁ%mw fsand t he
exi sti nghd:]I S?' OSHHdeifRERE tréiwlsmuterlz’% @Lbéd;%/ﬁ M‘?@Lshg ‘S'lfyG-l @h,ﬂ&e‘gafﬁ? mmk

1. A nethod for sjonin ol gy, rules.f mul ti Jat a packet
sessi ons over a C\Ii{\;ﬁ{(r)ié#P !\{”“”é\gmmﬁ“it%htl of ﬁéﬁxﬁ?&g%“ \gefwéﬂm“pment
conpri si ng: antenna@ 517 A B astriemgiuitef by stembiitcer Mt snPproticd ol e | F)

session for use rpz&gﬂérpm@st debddfR). ’Sfa(gtmytﬁa,'; ehRSS ¢ .naat’%éxga%f Sloodes) 756 is
conmuni cati ons obtaini.ng an | F address prOV| an access

policy enfor cene%’tc“’f BREES mﬁ*t“‘ﬁh“"‘a@tféé%ﬁ‘ MR ltering imformatiggepaprisingt i ng
a second | P sessien: fraﬁ:&mdﬂ&z food f'érhﬁin\ﬂ*zﬁ@m&&:ﬁi {dﬁﬁ&vﬂa@gﬁtﬁmm. #OCESSE.
communi cati ons hy,, rst session with a

431 e Q ﬂ.\) ealﬁ v ﬁ.L- DF § Leﬁ- un O
home address (HOA) p RS Fov png o d%j%’ e éi nf'o gléﬁgé?ﬁ’ FERE 8N

I Cy
renote to the ad@é%gcﬂﬁ@)ﬁéﬂmﬂ in c"&wli‘imeﬁﬁfmmrﬂ@dtwn@zthecmmam joghnent of

the first and segmRdntbkeR@SE4QRS ‘I*’Q*n@(eﬁorlnh{ﬁz%, bl @oc.gé)’ Wag%védeé for
reestving communieation from a second access gatewsy i accordance with a second
policy rule received at an socess policy enforcement funetion, wheredn the network
commusicates the filkering information by a core policy enforcement fimetion to a

olfey rules Rwction together with a home address (iToA) and st least one cave of

]

address (CoA}, and establishes resources by the policy rales function based on the
routing information and provided QoA

18068} What has been described above includey examples of the various aspeets. k
is. of course, not possible to deseribe every conceivable combination of components or
metbodelogies for purposes of describing the various sspects, but one of ordinary skill
in the art may rocognize that many Scther combinations and pervanations are possisle.
Acvcordingly, the subject specification imended to embrace all sach alterasions,
modifications, and vadations that fail within the spinit snd scope of the sppended

claims.

{60691 In pargoular and in regard to the various functions performed by the above
desecribed components, devices, circulls, systems and the Hke, the terms {ncluding a
reference fo & “neans”) used o deseribe such componests are huendad o correspond,
unless otherwise Indicated, to any component which performs the specified funciion of

t

the deseribed component {e.g.. 8 functional equivalent), even though not strasturally
equivalent 16 the disclosed structure, which performs the fnction in the herein
Hlusirated exemplary aspects. In this regard, it will also be recognired that the varions
aspecis nclude & system as well a5 2 computer-readable medinm having compuier-

exenutable instructions for performing the avts andfor events of the various methods,



comuni cating an associ ated | F address of the first session in
response to instantiation of the second IP session to the policy rule

function; and tying the first and the second sessions to

i dentify t MW W18 7enf or cement function where the pol i RGI/VSVY3IHERA
to be enforced. 2. The method of claim1, further

conprising: receiving a binding update (BU) from UE at a Hone Agent;
and communi cating the establishnment of a first IF session and

the instantiation of a second IF seSS|onGand HoA associated with the
| F address of the first |F session to thg policy rule functlon by

sending a credit jpeant r @l &@PUESEE » (EERL: {%tjirbmg‘gm L8l 8ol o 99:5 gases.
3. The nethod of claiml, further conpr det ng at

the policy rule @ﬁﬁb?ﬁéﬁ“ﬁﬁéfmﬁmb?f§#s§é%§ @ﬁﬁvfbﬁﬂﬁﬁgﬁcbndmateegs

gat eway exi sted digr febres doke eﬁﬂdm\iezs‘emaums B0y by ie38: LB R 5w 38SS) ON
through a policy, ni cation to a econd

access policy engrt\otlgc rﬁ}é;»:?&rfalj) 1{.:?*0; Eo ‘h‘“‘“v’[‘tﬁm%ggdg‘?(-‘)hd‘sac‘é"@é g‘ét‘%‘v%}y’w
4. The method of# € Bereof g bhyein &eiwmhf: ficsi iyt emnichiof i dxgetdihe thps indbs

session by termRabkfgi w be inclusivs in Pnomnd? SR LG Qf < &), Q‘ﬁaxr% Lty tan‘er

conpri si ng: .
the term “ar™ g5 used in either the detailed deseription of the olaims is meant 1o be a

“non-exciusive o™,
{8871]  Furthermiore, as will be appreciated, various portions of the disciosed
systems and methods may includs of consist of artificial intelligence, raachine learing,
or knowledge or rule based components, sub-companents; processes, maans,
methodelogles, of mechanisms {o.g., sepport veotor machines, neoral networks, e pert
systems, Bayesian beliel networks, fuzey logic, dawa fusion engines, clagsifiers .. ).
Such components, inter 2lia, can automate certain mechanisms or processss performed
thereby 1o make portions of fhe sysiems and methods more adaptive as well as offcient
and intelligent. By way of example and not Emitation, the evolved RAN {.g., acesss
poiny eNede B) can infer or predict when a robust or sugmented check field has been
emploved.

188723 I view of the exemplery systoms described supra, methodologies that may
be implemented in aocordance with the disclosed subject matier have been described
with reference to several fow dingrams. While for purposes of simpiicity of
explanation, the methedologies are shown and described as a seriss of blocks, it is o be
understood and apprecizied that the claimed subject matter is not limited by the arder of
the blocks, as some blocks may ocour in different ovders andfor concwrrently with other
Blocks from what Is depicted and deseribed erein. Moreover, not ali illusirated blogks
may be reguived to implament the methedologies described hereln. Additionally, it
should be farther appreciated that the methodeologies disclosed hevein are capable of
being stored on an article of mannfacture to feilinate iransporting and transferring such
methodologies to computers. The teres article of manufacture, as vsed herein, is
intended o encompass ¢ computer program sccessibls from any compuier-readable
device, earrier, or media,

{#873] 1t should be appreciated that any patent, publication. or other disclonire

material, i whole or in part, that is said 1o be incorpormed by reference herein is



comuni cating fromuser equipnment to the policy rules function
filtering information; and determining policy rules that reflect the
filtering information. 6. At |east one processor for

provi si oni W§ 28087 rul es for nultiple data packet sesJSHGASPIEF3151
wi rel ess conmuni cati on network to user equi pnent, conpri sing:

a first nodule for establishing a Internet Protocol (IF) first
session for user equiprment (UE) for wireless data packet

comuni cations by obtaining an IP addres,§ provi ded by an access

policy enforcenent function at an access” node a second
modul e for st abliahing 8509t R RA3A = i rel ess
data packet comrﬁnf%atl ons b P ndin g} 51"}@ {'lﬁggrétﬁgé‘“tgm‘o?wiﬁ Of"‘ﬁ st

session with a hb’r‘(’he‘éﬁ'&rdé@’s‘m{‘%ﬁmpi%\?P?éi@éi“hﬁh“ﬁ rbTE s oinh ayihis

enf orcenment f unctischsue. G\Efﬁtclﬂ wheDo B b&t@c&e@&«n@@m fosure as exphicBy kg

nodul e for commugi catin dtgh%cgslt% shnent of % he first and second IF
sessions to a policy Fule funct Pfqm RO MCOTPOLCE BT B THERTE-€F or
comuni cating t hé“ﬁéﬁé @mﬂaﬂetﬂerhﬁ tddsese bohothendiby gtferg@dSieniu N
response to estabj séxszhﬁﬁ’@&tﬂ HE %q@tfﬁmgfn gt 16 3E G0 | ui{%gs%% 1p the
policy rule function; and nodul e yi n faI%e first
and second sessi dﬁ*’sh‘f’eﬁ‘ PHEREF | y“{‘??é‘“pé‘i "‘ Vtﬂm@¥%@ﬁéﬁﬁ“$ﬂﬁéftkbhf§MGI’ e
t he policy rul esistvgedict el enfiere@bly disclosure materisf..  The at | east one
processor of claim®6, further conprising: receiving a binding update
(BU) from UE at a Honme Agent; and conmuni cating the
establishnment of a first IF session and the instantiation of a second
| P session and HoA associated with the I P address of the first IP
session to the policy rule function by sending a credit control
request (CCR) with registered | P addresses.



24 8. The at | east one processor of claim6, further

conpri si ng: a nodule for determning at the policy rule
function that a prior session with a ond access gateway existed
for the UE, and a nodul e for nodifying the prior session

t hrough a FOl icy rule function-initiated communi cation to a second
access bAIM$ enforcenent function at the second access gateway.

9. The l.east . one. processor of claim@8, further conprising
nodi fyiﬂ}d"qtlLPedBW%&'sgessi on by term nating. 10. The at | east
one processor of claim®6, further conprising: a nodul e for

comuni cating from user equipnent to the policy rules function _
filtering infbrfenethed tardoraeisaningipegey oliiesyior udtiplehdatar pddket tsestiens

filtering information. _— E.l. A conput er [Qgram rpr.od_uct for
pr ovi si Q¥R WHEISEE P ITULicRtion AgT#S 1kt Uest SOpRmAT. CUBRIYAG over a
Wi rel ess commadibBidHid aTREMPRENEP PASBEo AN BEBISN f&roﬂﬁrié‘dlﬁﬂ'ge]ﬁ’% (rus%) for

conput er - readabl e st orage nedi um conpri si ng,
set of wodlessfdatacpackiehgammuonicatiens thy ebisiting sin P |addeese prévideddol an

(IP) first session for use Lg‘ﬂilfli Ergznt (UE% for, wrel ess data packet
comuni BTG e&ﬁ%f&?meﬁ furtipk af 35,3555 N8YPded by an access

policy enforciaaRitialitgCh | BLoMld P 3E&HSS MPASE for th% wireless da&ta gacket
second set of codes f'or causing the conputer to establish a second IP

sessi oncémmudicdtionstihebindire) Hes|Rlatddrgsackdhedoahsessian withsa pnis addmregs
ess of the first session wt (1-10

br ovi dell s BrovBled ter e lE Bl S ERBam e (0ot TEBiRIp o fae Aressarnadls
node; communicating the establishment of the first and second IP sessions to a
policy rule function;
communicating an associated IP address of the first session in response to
instantiation of the second IP session to the policy rule function; and
tying the first and the second sessions to identify the policy enforcement

function where the policy rules need to be enforced.

2. The method of claim 1, further comprising:

receiving a binding update (BU) from UE at a Home Agent; and

communicating the establishment of a first IP session and the instantiation of
a second IP session and HoA associated with the IP address of the first IP session to
the policy rule function by sending a credit control request {CCR) with registered IP

addresses.

3. The method of claim 1, further comprising:

determining at the policy rule function that a prior session with a second
access gateway existed for the UE; and

modifying the prior session through a policy rule function-initiated
communication {o a second access policy enforcement function at the second access

gateway.



a third set of codes for causing the conputer to communi cate the

est abl i shment of the first and second sessions to a policy rule
function; a fourth set codes for causing the
conputer to conmuni cate the associated | P Address of the first

session in response to establishnent or update of the second IF

sessi on to thé pbeinegthedlef dlaine B durthernebm@dsing modifying the priar sefgibn by
set of g¢odes for causing the conputer to tie the first and second
sessi onEHHRHIh | fy the policy enforcenent function where the policy
rul es need to be enforced. 12. The conput er program product of
claim11l, further conprising: a set of codes for causing the conputer
to receive a bihok methpdaf elaiBU) furtlenddBprising:Home Agent ; and

a set of codes for causing the conputer to .comuni cate the . o
est abl | shrent COPMPIGAHED MMy LSS GHUPEEnhdS | Wet BAITATHER Bnctios diisrag
| P sessjgfrmadtthrii@fgassoci ated with the I P address of the first IP
session to the policy rule function by sending a credit control

request ( CCR) dederhinirmg psolier reded thahdeftexs fesfiltering inldBmaTiba. conput er
program product of claim 11, further conprising: a set of
codes for causing the conputer to determne at the policy rule
function thatga L i 1 : (&S5 aXI

for the UE; a?f(ﬁ Pfe'a@foﬁ@??%%%slg‘% ngcfggglgf%@?{bcgﬁm nglﬁ@?m%téeo%tt %gacket
modi fy sassipns overse saretesstdomomghicatipo inetyonkub eiskbuqtiiperentpédmptisidg:
communi cation tp a second access policy enforcenent function at the
second accessa&E?teWé’g?.U% ?or establisfung ?hé‘t%@ﬁbllftr glocgl gy dikstosesdinit Tyt user

claim 1%9ui§3ﬁ{érﬁ?UE§?%iréfe§9 d%tégracl.&jt &Wﬁnfsﬁfioﬁ%‘@?io?}%aeiﬁfgg rﬁ?)rﬁ[%%&ﬁlress

to nodi e prior session by termnating.

pr ogr anppvidid by ah ackassmblicy énibtdeenentidonstici aigan acseds ddegodes for
causi ng the conputer to ?o ni cate from user equi pnent to the policy
rul es functi of sppp@%mq;& ¢ %%@I;Wg arsgeond IP session for UE for the wireless

data packet communications by binding the IP address of the first session with a
home address (HoA) provided by a core policy enforcement function remote to the
access node;

a third module for communicating the establishment of the first and second [P
sessions to a palicy rule function;

a fourth module for communicating the associated IP address of the first
session in response to establishment or update of the second IP session to the policy
rule function; and

a fifth module for tying the first and second sessions to identify the policy

enforcement function where the policy rules need to be enforced.

7. The at least one processor of claim 6, further comprising:

receiving a binding update (BU) from UE at a Home Agent; and

communicating the establishment of a first IP session and the instantiation of
a second [P session and HoA associated with the IP address of the first IP session to
the policy rule function by sending a credit control request (CCR) with registered 1P

addresses.



a set of codes for causing the conputer to determ ne policy rules
that reflect the filtering infornatiogm. 16. An apparatus for
provisioning policy rules for multipl &'data packet sessions over a

Wi rel ess conmuni cati on network to user equi pnent, conpri sing:

means for establishing a first Internet Protocol (I1P) session for
user equi pmend. Thespt least ane plossssaranfxlanc&duribermompdangons by

LIRS T ETEER T Mp e

| F sessi@ibridOicddss iatewd elisfcd] 87 halBiEa spacket communi cati ons by
binding the I F address of the first session with a honme address (HoA)

provi ded by aa owdelefslrinugdityirfothegrantsetsinotthoughenpolEytrolet foectioreasisated
node; kggan% for connunicati?gwthghestab gshyent 8; the first
and secBNAMURIGLION;183:S4aPNd FRHESE POFIGY BNIAIRRTEBRIUNCLON at thegegondiggcess
comuni gaxkiag, the associated IF Address of the first session in
response to éstablishnent or update of the second IP session to the
policy rule function; means for tying the first and second

sessions to i tify the policy enfqrcenent function where fhe lic
i o5 need_t o R grete prod¥sSal ol e dutifaromaisiag madibdie br
furt her €O HS kdlehi BB)S for receiving a binding update (BU) from UE
at a Honme Agent, an'a
10. The at least one processor of claim 6, further comprising:
a module for communicating from user equipment fo the policy rules function
filtering information; and

determining policy rules that reflect the filtering information.

11. A computer program product for provisioning policy rules for multiple data
packet sessions over a wireless communication network fo user equipment,
comprising:

a computer-readable storage medium comprising,

a first set of codes for causing a computer to establish a Internet
Protocol (IP) first session for user equipment (UE) for wireless data packet
communications by obtaining an [P address provided by an access policy
enforcement function at an access node;

a second set of codes for causing the computer to establish a second
IP session for UE for the wireless data packet communications by binding the [P
address of the first session with a home address (HoA) provided by a core policy
enforcement function remote fo the access node;

a third set of codes for causing the computer to communicate the
establishment of the first and second IP sessions to a policy rule function;

a fourth set of codes for causing the computer to communicate the
associated IP Address of the first session in response to establishment or update of

the second IP session to the policy rule function; and



means for comunicating the establishnment of a first IF session and
the instantiation of a second IP sessiégr: and HoA associated wth the

| F address of the first |IF session to e policy rule function by
sending a credit control request (CCR) with regi stered | P addr esses.
18. The apparatus of claim 16, further conprising means for
determ ning at the 6&ithspt el casies fat causing the c@mputerr’to§lestbe éirstwndrsea;ond
second access aIe ed f t he

o Ty BEHe b BT ABEIRHIEY ArGUGRMEnD Bincih vhece i ePT ot ppeg e
comuni gaddrésy.to a second access policy enforcenent function at the
second access gateway. 19. The apparatus of claim 18,

further conprising nodifying the prior session by termnating. 27

filteringinf tion d neans for term ning | i rulesthat
et | ect thet T2t B9 PRI AfagRgn product o Bt 17 aRhes hiay
provi si oni ng pQkt 6¥cdddsor EQusﬁ?ltﬁé Bb@iptidrdo Pastd a%ﬁﬁ&h@%d@t@@l@) from

wi rel ess conmunication network To user equi pment, conpriSing:
an accebif piok Hoynd Agent; andat an access node for establi Shl ng a first

I nternet Protoco | F) sgssion f user ui pnent

dat a packer cORRLAl EoAsSRE SByoBaRhe KRR I Rt bidste e edlabiiRnor
policy gnir&nPasERBlon é(j{bc%'eQHstéﬁHQﬁ& ct)loa 5 rﬁpﬁf§e§s§6’r§j nd PoA assomatid with
establishing a second | F session for or the w re ess data packet
comuni treet 1R @sldBssbohttientirst e sleEsmddoeme pdlicy hrale furstios dysseamding tehceedit

h
one adggr?tsrg! rgquegt (CCR) with registered IP addresses.

13. The computer program product of claim 11, further comprising:

a set of codes for causing the computer to determine at the policy rule
function that a prior session with a second access gateway existed for the UE; and

a set of codes for causing the computer to modify the prior session through a
policy rule function-initiated communication to a second access policy enforcement

function at the second access gateway.

14. The computer program product of claim 13, further comprising a set of

codes for causing the computer to modify the prior session by terminating.

15. The computer program product of claim 11, further comprising:

a set of codes for causing the computer to communicate from user equipment
to the policy rules function filtering information; and

a set of codes for causing the computer to determine policy rules that reflect

the filtering information.

16. An apparatus for provisioning policy rules for multiple data packet
sessions over a wireless communication network to user equipment, comprising:
means for establishing a first Internet Protocol (IP) session for user equipment

(UE) for wireless data packet communications by obtaining an IP address provided by



a policy rule function for receiving a comruni cation conprising the
est abl i shment of the first and second sessions and HoA associ at ed
with the first CoA and for tying the t sessi ons; the core
policy enforcenent function for comrunicating the establishment of
the first and second |F sessions to a policy rule function;

t he cor@n gstesspeliysrderaement fuestiopratrasy acasemneideat i ng t he associ at ed

| P Address of the first Ssliaon_in respanse to est i shnent. or
update of -t nemeansdar et iBErEha; Sodorl Borreytru e WE &Y BR, wifgss data
tyi ng thgcldtr@mm0Aica8sd BysisindingNhet P hd@iiskiof thBefiPkesaon with a home
enforcenent function where the policy rules need to be enforced.
22. Theadgiessdtod) eprovad fayza cofespolieyr erforgamentrignction remoteatocihieeaccess

gat eway f(ﬁr_ receiving a binding update (BU) from UE at a Honme Agent,
and for"?%% core gateway for conmunicating the establishnment of a

first I'F sessjn@andnri &%ﬁfﬂdniic%ﬁing”tr@ AtAAieARnt RS ass ifpst and sekdind 1P
associated with the IP address of the first IP session to the policy

rul e fusessions ioya pehicli nde furstiedi t control request (CCR) with

regi stered | F_addresses. C 23. The app tys of ai i, . .
Wherei n the. JBRFRGS L FEMTTHRICRNG HE RatTaiEtt by Addiesr iRy Tist Segion in
policy fégp;%nfsé'rt@t L&Ablidiherk BF L PHdake 2P 1tRE Mdohdairs ee8sidn aecars policy rule
gateway existed for the UE, and further for nodifying the prior

sessi onfunistioagh a 28 policy rule function-initiated communication to

Gatonay. . TheaRg.oTrRENG ot il 1Y SAORR 2SSSIRES elth IRETHoRTyPolicy
rule fuaﬁﬁdn%lnéﬁtm%ﬁ%}gwgﬁéé tHEPE f 'rn%strﬁec‘%'weﬁﬁééﬁn by

term nati ng. apparatus of claim 21 , erein the hone

agent is further for communicating filtering information from user
Fnction it bf T SPeATas GreiF 9. DBPPEOTMEst nat reflect the
filtering i nfQEARE Y heceiving a binding update (BU) from UE at a Home Agent; and
means for communicating the establishment of a first IP session and the
instantiation of a second IP session and HoA associated with the IP address of the
first IP session to the policy rule function by sending a credit control request (CCR)

with registered IP addresses.

18. The apparatus of claim 16, further comprising:

means for determining at the policy rule function that a prior session with a
second access gateway existed for the UE; and

means for modifying the prior session through a policy rule function-initiated
communication to a second access policy enforcement function at the second access

gateway.

19. The apparatus of claim 18, further comprising modifying the prior session

by terminating.

20. The apparatus of claim 16, further comprising:

means for communicating from user equipment to the policy rules function



26. A nmethod for requesting multiple data packet sessions at user
equi pnment over a w reless comunicati net wor k, conpri si ng:

comuni cating filtering information cglrlpri sing routing information
bet ween the user equi pnent and a network; comuni cating the
filtering informati on by a core policy enforcenent function to a

pol i cy ﬁlgﬁré@ infieation; asdet her with a honme address (HoA) and at | east

o e ores honeaRs Tyt il htiqvirylesuFat &tent et oliSterhtioh on

based on the routing information and provi ded CoA. 27. At
| east one processor for requesting nmultiple data packet sessions at
user equi pmen2l.ofer apparates elos poviaionioat palicynetiasr for toitiple sdatg: packet

a first_podul e nlcatlnﬁf'.lter i.nformati on c rc'f
out | oSS atet e M ERs e O igaliot Behr SR LR B B

a second noduhe afo@és§9%5ﬂﬂﬁﬁ5tlbﬁ§htt§l¢af:béésehb@él fd)PEQt%BﬁéHaﬁ@ é’ﬂrs@lﬁt%h?et
policy enforcenent functi'on to a policy rules function together

a honme Rtiresls (deA;semmm afforl easar cgguipmest ofURY dfars swifcloss ; datal packet
a third nodul e for | i shi nﬁ”_pol icy rules at an access policy
I'c

enforceﬁ%’ﬁmq%%fqn8 BN IR R9AMRSSs function based on the
routing i nforggbiopoifite ﬁbean ﬁmte to th accédys MbdPIBPBEEblishing

program product for réquesting nu ata pac et sessi ons at user
equi pneatsesoad |B ssissEineos Lﬁi)rﬁmuhhlecwh'eleas etavekketcampmusications by binding

comput e{he I%aggé)ress o% %r %t ggsdsllgrqnwnﬂrg)f:\ome a%dress (HoAY);

a policy rule function for receiving a communication comprising the
establishment of the first and second IP sessions and HoA associated with the first
CoA and for tying the two sessions;

the core policy enforcement function for communicating the establishment of
the first and second [P sessions to a policy rule function;

the core policy enforcement function for communicating the associated [P
Address of the first session in response to establishment or update of the second IP
session to the policy rule function; and

tying the first and second sessions to identify the policy enforcement function

where the policy rules need to be enforced.

22. The apparatus of claim 21, further comprising:

a core gateway for receiving a binding update (BU) from UE at a Home Agent,
and for the core gateway for communicating the establishment of a first IP session
and instantiation of a second IP session and HoA associated with the IP address of
the first IP session to the policy rule function by sending a credit control request (CCR)

with registered IP addresses.

23. The apparatus of claim 21 , wherein the policy rule function is further for
determining at the policy rule function that a prior session with a second access

gateway existed for the UE, and further for modifying the prior session through a



a first set of codes for causing a conputer to conmunicate filtering

i nformation conprising routing inf orrr?ti on between the user equi pnent
and a network; a second®et of codes for causi ng the
conputer to conmunicate the filtering information by a core policy
enforcement function to a policy rules function together with a hone
addr esspgligysjulafignctiontisiieted nemmauricatforatit pesscondoa)cesaneblicy enforcement

a third_set. of  codes f%rC causigrrég t he conputer to establish policy
rul es atUNgHoR AL HESERANARFCESP JEL@M@At function by the policy rul es

function based on the routing information and provi ded CoA.
29. An apparatus for requesting nmultiple data packet sessions at user
equi pnent oveZ4.alle appbasdus ohelaiincdd, i whenegt e koligyorabe ifenatign is further for

means for co icating filtering ipformation conprising routing
i nfor rram%‘?fy%gﬁasmo{ ﬁgw%f‘)yéaﬂﬁ'ﬂﬁﬂw and a network; neans
for communicating the filtering information by a core policy

enforcenent function to a policy rules function together wwth a hone
addr ess (HoA)2andhat apparatusoné daine 2of , adderss th€o)meaagent is further for

means for establjshjpng policy rules at an access policy enforcenent
funct | oROBUMHA R S nBnlsaliRBr TR Uses qUBMeRdOr biRaligy Tules Tunction,
| nf or mbh@RyIREinPheIARY il unction is furtre? for HeBRAMIA P8IidPFules that refl
oquest Phg e ErPRE fARY reRAunption s furhP 1o e @ARRI) HBICRFulcs g refloc
Wi r el esthecfiltaringi infarmationet wor k, conpri si ng: a network; access
nodes for conmunicating filtering information conprising routing

i nformati on between user equi pnent and the network; a policy rules

function; 26. A ”?‘?tf'% %P@qh%?t(i)ﬁéﬂl%@%tta EHEI?étis%%sfo% at user equipment

conmuni cati ng the tering 1n to the policy rules functron
t oget heovav 4 Wirgldssnmnacidnizzatiof Mefyorkndombprikiegst one care of address
(CoA); communicating filtering information comprising routing information between
the user equipment and a network;
communicating the filtering information by a core policy enforcement function
to a policy rules function together with a home address (HoA) and at least one care of
address (CoA); and
establishing policy rules at an access policy enforcement function by the

policy rules function based on the routing information and provided CoA.

27. At least one processor for requesting multiple data packet sessions at
user equipment over a wireless communication network, comprising:

a first module for communicating filtering information comprising routing
information between the user equipment and a network;

a second module for communicating the filtering information by a core policy
enforcement function to a policy rules function together with a home address (HoA)
and at least one care of address (CoA); and

a third module for establishing policy rules at an access policy enforcement
function by the policy rules function based on the routing information and provided
CoA.



30 the policy rules function for establishing policy rules
based on the routing information and \p};ﬁ(ovi ded CoA; and an access
policy enforcenment function for recei 9ng the policy rules.

28. A computer program product for requesting multiple data packet sessions
at user equipment over a wireless communication network, comprising:
a computer readable storage medium comprising,

a first set of codes for causing a computer to communicate filtering
information comprising routing information between the user equipment and a
network;

a second set of codes for causing the computer to communicate the
filtering information by a core policy enforcement function to a policy rules function
together with a home address (HoA) and at least one care of address (CoA); and

a third set of codes for causing the computer to establish policy rules
at an access policy enforcement function by the policy rules function based on the

routing information and provided CoA.

29. An apparatus for requesting multiple data packet sessions at user
equipment over a wireless communication network, comprising:

means for communicating filtering information comprising routing information
between the user equipment and a network;

means for communicating the filtering information by a core policy
enforcement function o a policy rules function together with a home address (HoA)
and at least one care of address (CoA); and

means for establishing policy rules at an access policy enforcement function

by the policy rules function based on the routing information and provided CoA.

30. An apparatus for requesting multiple data packet sessions at user
equipment over a wireless communication network, comprising:

a network;

access nodes for communicating filtering information comprising routing
information between user equipment and the network;

a policy rules function;

a core policy enforcement function for communicating the filtering information
to the policy rules function together with a home address (HoA) and at least one care
of address (CoA);
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the policy rules function for establishing policy rules based on the routing
information and provided CoA; and

an access policy enforcement function for receiving the policy rules.



