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systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, 3GPP Long Term Evolution (LTE) systems, and orthogonal
frequency division multiple access (OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can simultaneously
support communication for multiple wireless terminals. Each terminal communicates
with one or more base stations via transmissions on the forward and reverse links. The
forward link (or downlink) refers to the communication link from the base stations to
the terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. This communication link may be established via a single-
in-single-out, multiple-in-signal-out or a multiple-in-multiple-out (MIMO) system.
[0005] A MIMO system employs multiple (NT) transmit antennas and multiple (NR)
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part on the set of network data, and determining routing for at least one internet protocol
flow through at least one access network based at least in part on the network data and
policies.

[0009] Another aspect relates to a wireless communication apparatus. The wireless
communication apparatus includes At least one processor configured to route internet
protocol flows in a communication network, including a first module for acquiring a set
of network data, wherein the network data includes at least one of quality of service
requirements, available radio access technology, bandwidth requirements, active

internet protocol flows, active quality of service rules, a home address, or a care of



of network data, wherein the network data includes at
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[0013] To the accomplishment of the foregoing and related ends, the one or more
aspects comprise the features hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail

certain illustrative features of the one or more aspects. These features are indicative,

however, of but a few of the various ways in which the principles of various aspects



network data. [0013] To the acconplishnent of the
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[0022] Fig. 9 illustrates an example methodology of registering multiple care of
addresses in EPS using a PCRF flow routing approach in accordance with an aspect of
the subject specification.

[0023] FIG. 10 illustrates an example methodology of registering multiple care of
addresses in EPS using a HA/PGW flow routing approach in accordance with an aspect
of the subject specification.

[0024] FIG. 11 illustrates an example system for multiple registration and flow based
mobility in accordance with an aspect of the subject specification.

[0025] FIG. 12 illustrates an example block diagram of a internet protocol flow routing

system in accordance with an aspect of the subject innovation.
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having various data structures stored thereon. The components may communicate by
way of local and/or remote processes such as in accordance with a signal having one or
more data packets, such as data from one component interacting with another
component in a local system, distributed system, and/or across a network such as the
Internet with other systems by way of the signal.

[0030] Furthermore, various aspects are described herein in connection with a terminal,
which can be a wired terminal or a wireless terminal. A terminal can also be called a
system, device, subscriber unit, subscriber station, mobile station, mobile, mobile

device, remote station, remote terminal, access terminal, user terminal, terminal,

communication device, user agent, user device, or user equipment (UE). A wireless
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and/ or across a network such as the Internet with
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LTE and GSM are described in documents from an organization named “3rd Generation
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documents from an organization named “3rd Generation Partnership Project 27

(3GPP2). Further, such wireless communication systems may additionally include peer-

to-peer (e.g., mobile-to-mobile) ad hoc network systems often using unpaired
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: addi t o u an_i e .

AR TR bl A ep B EETpPENHS, ARUSIRES, Bhduplovers
dernoadhrlathisynderenltiploses, antedirawesicanisewiibbe appretietedtbyl oreetkilled in
for each group. Base station 102 can additionally

hSéflude a transnitter chain and a receiver chai n, each

o3shBe §afod Mok YhD cERMRMIGER RitR! dHeadr f¥redfnobile devices such as
conponents associated with signal transm ssion and

mebdpidivne (&6 gnd melcedayies] 22mbdwicugroftsis tenbictdpplasiededsthat base
emodylat ors, denul t| be ers,. antennas, etc.). as wll. .

Bt o e B R PR R S usbta ol simiter o
filoBilé Beviddd2 16and QDM KR Rvies N ERRd 012 f@r e, faixk@ple, cellular
devi ces such as o ) )

phones, smart phones, laptops, handheld communication devices, handheld computing
devices, satellite radios, global positioning systems, PDAs, and/or any other suitable
device for communicating over wireless communication system 100. As depicted,
mobile device 116 is in communication with antennas 112 and 114, where antennas 112
and 114 transmit information to mobile device 116 over a forward link 118 and receive
information from mobile device 116 over a reverse link 120. Moreover, mobile device
122 is in communication with antennas 104 and 106, where antennas 104 and 106
transmit information to mobile device 122 over a forward link 124 and receive

information from mobile device 122 over a reverse link 126. In a frequency division

duplex (FDD) system, forward link 118 can utilize a different frequency band than that



nobi | e device 116 and nobil e device 122; however, it

is to be appreciated that base station 102 can
w@owehsaicat e with substantially any nunber of P@DUE09/046789

devices simlar to nobile devices 116 and 122. Mobile

devices 116 and 122 can be, f&r exanple, cellular

phones, snmart phones, | aptops, handhel d conmuni cati on

d@w tgrel%veﬂa@nﬂlaqtd ﬁﬂrmakwaragmqieM4C&§,m§%ﬁh Idhﬂf&eﬁtaf%q%ncy band
8@/ﬁ@% posi tioning systens, PDAs, and/or any other
n

empRyeil b revrsclotn A6, festaxamplsy diurihier, éil e dinc division duplex
at i t 00., As de |ct mobi. | e devi ce
G S SR LT A5 S S ey DO SR scuency
véiRlr addotvend dsk 122 ahebvikd lihk ap6 bad utilpk arosein@nfréquency band.
nobi |l e device 116 over a forward link 118 and receive
[093Q)r Fegh grounr efn ambinpe aBeQr dbe 1216 dyevhigh riBgwrae desigrated to
[

oL E MR e ERRGH o GEXINECEGP0LS sl IBTLHof bl antcana
troaps rai b ndesigned ite rrotmonumidzitd € dedbile edelR2s omrelr s@tor of the arcas

for d ink 124 ecei ve Jnfornat r
ERXEr by 93seorfitony v@} %%nmvﬂ%ati%ovqr %@3&%@&3@ and 124, the

gfhﬁ’s'nﬁ’ct&% AL &% (D) ta S | @Banfu@ilive b Chnh Ftknidd & 1?Iﬂiﬂove signal-to-
utilize a different frequency band than thatused

neveraio dfifokva@ Ginkahtl fiod Wt Grimelklcl®aiccan 1eppd 692 aThis can be

R R R R
Aupt 8xse(stddleh 19Y SHigRds By Bhild tBKrahditad ehobB¥ AEdied 1 MKand 122

120 can utilize a common frequency band and forward
pdattRred 2andemdy throwghsen pispriated Govaapgaumobilg deicesommsighboring cells
%{1 2&;&@;&‘[ Poafé 3 14%&?6%911% L:E%chg%al.%ﬁ@o %fb&‘:i‘? %tg{ggrﬁﬁﬁ%ﬁﬂ tﬁg through a
siaglchmtdn@h @b raﬁoim mobide dewest oMo@éovbﬁ&ﬁotﬁIeaddvms 108.and 122 can
For exanpl e, antenna groups can be designed t
CORMICE Rl HEBINE TRF TS P 4RBe 30T 88 hPﬁ gechpelggy in one
?ﬁ%ﬁé gd by base station 102. In communication over

rd links 118 and 124, the transmtting antennas
@031abtGs2 atd block 0@ gramoli irhnsr@ttiresystend Ditnfatsg known as the access

i npr.ove signal -t onoi of forward |inks 118
RORORBA strre oo s kil Brdva 5 aCeh iy & MIMO system
PHE W AR trBYsnH BENG sRmPY 1RC BEfTc dafs Bh 8SunbeBBRYRa bttoams is provided
desired directions, for exanple. Al so, while base

Fomtd date 902c R 2 o adEnb@itter { b ilaty proscspakhi t t o

il e devices. 116 an attered r
98 B 0SB Ticn08, 58 HRouRAR! helFbalfRhS Tk FOBRIFG wansmit
gk, CBX dQ psotekRE L 14 GorhRES codts e&ﬁd&h&@l@@ve@&h@@i@i@ rdaeh for each
to a base station transmitting throu a S|ng
gfe éfrﬁwein besedion 4 nagtiguli dodingesghaessel fw%frde@v #falsirpam to provide
gﬁ% 5 116 and 122 can conmuni cate dlrectly W th one
ano her usi ng a peer-to-peer or ad hoc technology in
mog9]eXherpdded data for cach data stream may be multiplexed with pilot data using

OFDM techniques. The pilot data is typically a known data pattern that is processed in
a known manner and may be used at the receiver system to estimate the channel
response. The multiplexed pilot and coded data for each data stream is then modulated
(i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK, QSPK, M-
PSK, or M-QAM) selected for that data stream to provide modulation symbols. The
data rate, coding, and modulation for ecach data stream may be determined by

instructions performed by processor 230.



[0037] FIG 2 is a block diagramof a transmtter
system 210 (al so known as the access point) and a

w0 eeeisars syst em 250 (al so known as access ter PCTIEHE)009/646789

a M MO system 200. At the transmtter system 210,
traffic data for a nunber of 8ata streams is provided
froma data source 212 to a transmtter (TX) data

RO9RHETRO Mmoddthtioh IPRBdLs Ifr ADdRARGIAR R th@RFldvERHA0 a TX MIMO
streamis transmtted over a respect Ive transmt

plivcessom 220 xvisigh anayr betbespiocess 4h¢ aradatasion syodels (@rgd for OFDM).

i ves the tiraffic data,for,, each data stream
IR g8 rack iy (AL e BRGads s BORufAAT FHER Yreams o M

tatstitén AMTIRO 21220 irdeptcoaied I adrauin ERBS@medRETEAMMBIO processor
data for each data stream may be multiplexed with

3 srligabeanirsoraynompiahisderhy Hirbols afifac grtpstreamt and te the antenna
Xf?ﬂ&lﬁkh}’heasyhimmb%ﬂfg%ﬂ%h n that is processed in a

nown nmanner and may “be used at the receiver systemto
poti|nBach tiaesnoitande? wespsnsel pidvessesilat r@pectied gyinibol stream to

and. coded data for each data streamj.s then noduyl ate

provide O@ﬁ%ﬂwrerﬁaﬁ{%cﬁ}gna&s éB‘? Gthgr ﬁ%{lﬁw & rARRI i fglﬁers, and
%U@m() &hd amalggp S nal@?ﬁmv%’esi(mo‘aﬁlawd%ﬁﬁal seiand & tsmission

that data stream to provide nodul ati on Synbols. The

oedraha MO cloinplg, Vanddutatdd senile drofo tramsau tierd 202 HrowghrA22t arc

be det er.m ned i n uctio rf or med, by
{E8 catuB e S B, Sout nrme b hln 2 Ae SoRETRE e
ol At hE&RNRr 37 Qerh M0, N RBR L ndITXtN A BCaSs@Ved by Nk
220, which may further process the nodul ation synbols

gricuyias 268¢ thommi 252 MndiivO cpeivedsisor! foro cedhesntpmeaSdds provided
DTVt LBy Rl S5 RR AT HLADSIH 95 congion .

Mtd) pPhgli€iss,0and 2dbvaiohl&@s) be arsspating ngcyietd ignal,0 digigzes the
synmbol s of the data streans and to the antenna from

gdatrpned él%l%i%?oproivgdeb%nwbest anch &rther @HD_CGTSG@&E samplgs to provide a
E&ﬁn%g#}ﬂ&i% “regégecf’%?ﬁlib}@sﬁre%d processes a respective
Sy S

eamto provide one or nore anal og signals,
E043]f AntR¥ rdatoprdedss@rZO0( they receaphnd pewessts HeeWsreceaindd symbol

upconverts) the anaglog signals to provide a nodul ated .
i e Rafﬂcswﬁré?iﬁt“?%aﬁgﬁqogﬁ ittgl eeRge e Sine hnique t
eV, «dNlecrmdw alheOstidagial thef KR Matsd 386 BF0Sthér d8modulates,
hrough 222t are"then transmtted from NT antennas

dangricdwesugid drades qaghk gletsticd elymbol gaR] toatecoexr dhy grnffic data for
stem 250 e transmtt npdul at ed sighal s are
PECHFORERR) TA° At SnaEs bha5s TR BRR b B anitientary to that
p&Esrhiéd tbys AN AMIMOOproesH ard QRAar R Shtd prade®ol dad 4tOtrahsmitter
respective receiver (RCVR) 254a through 254r. Each

Pt 9HE 254 conditions (e.g.,
[0044] A processor 270 periodically determines which pre-coding matrix to use

(discussed below). Processor 270 formulates a reverse link message comprising a
matrix index portion and a rank value portion.

[0045] The reverse link message may comprise various types of information regarding
the communication link and/or the received data stream. The reverse link message is
then processed by a TX data processor 238, which also receives traffic data for a
number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted back to transmitter

system 210.



filters, anplifies, and downconverts) a respective

received signal, digitizes the conditioned signal to
wee@oisa7sanpl es, and further processes the saP@l/ES2009046789

provi de a correspondi ng "recei ved" synbol stream

[0043] An RX data processor 28D then receives and

processes the NR received symbol streams from NR

[0846)1 Xe Er%ng%ﬁlﬂtep@%% 00, ahP Addufld Bigh8E BoMEreceiver system 250 are
processi ng techni que to provide N T "det ect ed" synbol

greigadby amenMZAa@@dpmeébymcw 1 Redenreduaigh &y esdemodulator
?%d ] eggé}rggevs?eﬁd b¥ / glﬁge&a(%%isoceeasgo? ; gttggeté(trgcts Egg%ﬁw me(i message
puoeassd by thy rEéidatsgstomo2HE S Proc2bédri 23 0Chiop | dRe@mir@s Ywhich pre-
to that performed by TX M MO processor 220 _and TX data
PR sradrx 29 g1sgtfox ﬁaﬁgﬁmrtgerhesmfﬁmmg Wegghsy thes processes the
70 periodically determ nes which pre-coding
9&8&?%%@%5 e (discussed below). Processor 270
food TIUFBG 3 ilhustretee ais exdmplk wirdsagemoonjoatisn ngtan A0d configured to
i ndex portlon and a rank val ue portio [[0045

PP SNYMRYSK OFrBess d WiNER REiRpt f @@0%@%99&1@%%@43%13%& may be

i 1oBREd ON Ake gy 1 e §OB?U&}h§23df' BRarhp1BK s ARG 0500 provides
the received data stream The reverse |ink nmessage |s

tdmmupllc@tmsﬁc&dnblylp& TMsdH2a spehoee SenexaBde, mhatrohcedls siP2a-302g,
affic dat for a nunher of data

P Bl Bk sPritidy ©hodemarase site’ RbdPAPERBych as APs

9%‘313041 oPNERcYell hystd futrtﬁéls dieRd thid SO RBA sectdiél (e g.g. to serve
transn1tted back to transmtter system 210. %0046] t

PR Fore Eequgpsiceln Yagous wrscsoumapldAsisydabsintludimg ATs 306a-

5@&@'%{56 kﬁ&%{%qﬁn e?c%gn lgl %Sllse\{re cw@%n?rﬁt @Qﬁa&r %%%ﬂe stations, are

ond oned recei

depasid tatdmrgh&ﬁahe @rsd:npr Ems@emmaﬁcd%}ﬁndﬁﬁrcate idCaRSE@more APs
242 to extract the reserve |ink nessage transmtted hy
$rbop ectervar luksttdmandor apeywas dgk (BBYat p&hvegenemaity é@pendmg

@@ PQ{h%P‘E’PE’é Y 1?@1%{1{78( ﬁﬁ&’ WiRghek 9f 196 Ecgfrtn h%h&]&f L ﬁ)@ example. The

orm ng wei ght en processes the extracted
waskag &Omﬁlﬁmﬂcﬁ}mﬁJ@Steﬁl B00 usdy at@sdancwxanpia zwlargb eg®graphic

fﬁ%mwgue olrg:%gulag r él%grtoe n‘uﬁ? @Cﬁg‘g r%%'ly;cquzleég if%)sgglg(c)lgst in a neighborhood.
AR tfor2 i &?Q?@G Sanl p@@ iUl 1€ BRI ?e@hncﬁ@glésh QW connect to
|G 3, by way of exa e, system 300 prOV|d

Qmmmmpmaltadmwteﬁlmolomw jimubansebsls. 30P cxauplh, the Atf&ﬂ6f can support
302 302 th h |1
SPORREHA) 4° coPrbpontrise soegbGuFREiER auih @ LTE @

pRMNsIFSdifESsed), and a wireless local area network (WLAN). The At 306f can
simultaneously connect to the mobile wireless communication network via the AP 304f,
and the WLAN via a WLAN access point 308a. When the At 306f is simultancously
connected to multiple networks, each network can be used for separate IP flows. For
instance, the connection between the At 306f and the AP 304f can be used for voice
communication, while the connection to the WLAN 308a can be used for file
downloads. The innovation described infra details a plurality of mechanisms for routing
multiple IP flows through multiple access networks. It is to be appreciated that the
foregoing represents but a single example, and a plurality of network types are possible.
[0049] Turning now to FIG. 4, an example diagram illustrating internet protocol flow

based mobility is shown in accordance with an aspect of the subject innovation.



304a-304g). Each cell may be further divided into one
or nore sectors (e.g. to serve one or nore
WO e@gus1c8 es). Various access term nals (ATs) BOBUS2009/046789
i ncludi ng ATs 306a- 306k, also known interchangeably
as user equi pment (UE) or noblle stations, are
di spersed throughout the system Each At 306 may
pe ii6 atBrast BoBRRINRALSPERDPI0B Bt R IRled QrUraaeh. | TRKUE 402
( and/or a reverse link (RL) at a given nonent,
R mm%g aup @nltM@tdnéncetfhle camniugicating wectan dvitiess epmmenication
LSl AL AIHT 8B4 BT suS P PBGR, bpcps. anchel

tEh@enigedgr aghiics) e@lﬂdﬁeldf Qfon@&ﬁﬁgﬂ deviBRG I Qatelikd Sradios, global
302a-302g may cover a few bl ocks 1 n a nei ghborhood.

Pmng Fysiean tPIAs, aesonfartzodVann wiglspostandairs bpfligs are now
FAR:EIEBLER 420 SRS B S O i ool

osd te tapdet dao bmmen: abﬁvmnk mod?esa Efmfbltllaléy whe &P E88's consist of series

C ni cati on ne such revi ously. )

o %&@a)ﬁan%m@teé weép 25 i agfie (é%F AS¥ bl \}lm)nﬂﬁed by a
Ihembh I@'Oﬁéad%@nf&'éﬁhﬁ)?@qyiﬁé }ﬂo‘%@ng‘%ﬁ{n d ) tihe saﬁﬁ@'lt’eaddress or
Wi rel ess commini cati on network via the AP 304f, and
ﬁ@nmumthnacanVtﬂ@@%ﬁ@b&ﬁndeﬁb“BOSa When the At

RN hEedtiby o IR BUSAEOT B Sulen ool riPi Gae SR o furver

inRRidad e efirst R cSPARGLHE a4 bRl gen séiimeAlre3066, alatsbénd access
AP 304f can be used for voice comuni cation, while the

@@Wﬁé@ﬂ@&)ha\tnag ¢ hervinzacadBh Bemexsmples dip fist agdepsenctwork 404 can
h [ r S
%Vrﬂa %WO% gnd ﬁa(r%gcgottrrlg ?ce%giigtma?lggo%g% 3 ?WI?@LI "I%e UE 402 is
tll'mmmgdh amih\tmg) hefiraciPefew Ae D \wad kssecdrid I}Bﬂb\ﬁ 44, Both IP ﬂows 412
appreci ated that the foregO|ng represents but a

fl,lff\ @e CHRantly B?uﬁﬁdatlhm%gh he HESt Reyass pg,tpy@gk 404 because %he UE 402
q§c°‘a!t&i 1‘?1‘[ 0943k o S NS thOWsk QedebGretdo 4exlﬂlyﬁll words, based
& o b

|agran1| ustrating I nternet protoco base
mmthel phiyyicaldosttiomof the BE d62 ,dha Giest wideks aatwaskpédt is ofirredily the only

Rl i Tod 20 TRheE T e E S mensks igg and 408

é&nﬂlgglc%qh@?P TR BNY Hollct ARLR (FIaYI £18, Tdich is also known as a P-
Connunlcatlng over a W reless Connunlcatlon system

Gﬁt@M@Mu(E@Vb)JtTheoHAVI?W ébﬁ tsor aaivbi entrypirontetbat ebles the UE 402
hones handhe] d ,comruni at on .devi ces
aﬁ?&ﬁ%?%c%g% Ithe NEATEL dVIgey 8‘11 Py Vem}l%%gy Uy POt g e internet.

O8It irPaddigors Yisd BIS 41@PRASpicalld résPorstblé Hor AMBIRMingI 4 BlofRSAddress

st andards bodi es are nom1con5|der|n%rdata exchanges as

@ty

{(HeA) freen ;ﬁtéfhf»‘éoUE(l Phe Ao subisepetly knemay Retits HoA, and when
Eﬁogrﬁe?cc{% e o#ﬁe%ﬁ,f)@?elitﬁgﬁﬁg% st BnREINES J]‘S)# RULHOUE it Jyill send a

ssentl a OMB consi st seri es

p&Rkpaak gicsHO A aassighéd &ﬁtlﬁepamanamﬁEmkaemiewheﬁ)anEI awches to
dl%f@%g{lt Ia%gelsls >Ille‘é\xgoelgst I1tfallls%dls a551gned Care of Address (CoA) (e.g., a local IP
address) from the access network (e.g., access network 404 or 408). The UE will try to
register each CoA with the HA 416. Discussed in greater detail below are mechanisms
and techniques for registering multiple CoAs with the HA 416.

[0052] An authorization, authentication, and accounting (AAA) server 418 authorizes
the UE 402 based on a set of credentials, such as a user identity. Furthermore, a

communication session is established with a policy and charging rules function (PCRF)



common | P header, for exanple, if the flowis going to
the sane | P address or destination then it can be

w@b@essfired as one | P flow [0050] Returning tBCT/H82009/046789
illustration, the wireless conmunication system 400
further includes a first acceks network 404 having a
serving area 406, and a second access network 408

@Vrne 0 wheforh 1 PCRR 448 Qan F@habX ¢ Rincdtdd With $e UE 402. For
access network 404 can be a LTE network, and the

cectnd the PERS #4) waarestnide dlantyipe o4 chiraing ushe thE qualityjod service

tAhlust rat s having a first IP flow 412 and a second
@P r%lwasé?%glftﬁ‘Both IP flows 412 and 414 are currently

[0os3]eHctchtiqQU@FERES, fhd GircRECaSBMOLIL UK ARM oDEIAUSS illustrated
the UE 402 1s located in the serving area 406 of the .
# pspecape eéye nwheisr theabE 408 Bash&ovger delocaiedk eer @tharwise been

%83{18 d! ngiEké}ﬂ lg,f H"BEYR A QZT bt haenfoib{létph@ﬁ&e@@ rein a user is
network 404 1s cu?rentlythe only networ avai’l abl e
fravelinge (doy., twakig, 4BRing] hacacebds watgwge ks @ldn@neh 408 phone,

RV G5 SPUE K For 15 0k bR Mg (BT IRE YA ABsly Situated in
ﬁ@vér&pﬁin@%gvgﬁ boreint §¥viRRiaPla 4088 BRAMLESc LRk, and the

to comunicate with other networks, devices, and/or
sirvingadrey 4y opdhaiseendt eseisnnetmoet 408005 Dnsdquently, both access

dition, t 416.i s typical l i bl e f .
B0ty nTAgharaaieds WhsaPvle LT Rebanivisscppgeviousy,
1¥khd TESHRSBARGR MMtk ROWAIoRYcHnbfogii@Ahcraihe NSO adhoddnBéct to both

device, or network entity attenpts to communicate wth
pasessURtverkg 4 ase @l of thagdmatime t he HoA assigned to

Mﬂ?ﬁ%} pgrftte{ qumltggﬁor{_pm%@ieg{li’ets‘uvi'gﬁ%lga.v&%ﬁl ﬁlte.ts%gg}l Saég?sg noe%work 408

erent access ne I'S assi gne

Qlighiesd sGfiaR) théeofe or mok@TAKOWE (addres s 4apeart berouted through
access network access pnetwork 404 or 408

e. g. K . The
e sgpand acegps ﬂlét"éoé]@ 104 o Rousiamotcha [iows ¢ ansi\%)s@n be based on a
' i 0. gr ] |0 r hani
PLAEAF 3o Syt ool 256 BRI SIS e o
4d6ss §dDOGR] 404nis aut b netzatk,cnd thwitdoend hoabs matwork 8 is a WLAN,
ﬁ]ggrgﬁtﬂiglng théiﬁ%pv%gaé r&hﬁ%egil @nt'lt h&%slh)%lgcies zggsé%sgfgézquired / desired

folemd iR HowEWId BRF A0 &f (R GRNUMNGG 3t D Y $&8S E@Ambuication session,
established with a policy and charging rules function

{heCRANse by desinDB, towhete éf thraugh tRCRFE4ROVars{c.ganeagpss network 404)

ti. ith t UE 402. . d I t PCRF 0.
Ao AR, S ebsSfyies i pdftinh g MBe GecopRdPeay 415 is o data
QowsIBLY i thén (tQAS) be ABSradR {ooFduke theQRESd ek eriui thébubR the WLAN
FIG 5, the wireless comunication systemof FIG 4 is

(9.8-usacprd eercat netwosk GAR). trerssouYER-&Ns HEPIDE YA bgyehgisater bandwidth
IR %E ﬁ&l)vgﬁgf grgd dfth d8$vﬁﬁ)58‘§ 8ﬁetp&? Rot have the same QoS requirements

as voice communication. As discussed infra, routing determinations can be made by a
plurality of network entities, including but not limited to the UE 402, the HA/PGW 416,
or the PCRF 420.

[0055] FIG. 6 illustrates the example wireless communication system 600 of Figs. 4
and 5 at a third time in accordance with an aspect of the subject innovation. As
discussed previously, the UE 402 is depicted as being located in an overlapping region
of the serving area 406 for the first access network 404, and the serving area 410 for the

second access network 408. The UE 402 supports multiple radio technologies, and



reposi tioned. For exanple, the UE 402 can be a nobile
phone, wherein a user is traveling (e.g., walking,
waleogiisg78 etc. ) while using (e.g., talking on BEEUS2009/046789
phone, downl oadi ng content, etc.) the nobile phone. As
illustrated, the UE 402 is sitlated in an overl apping
regi on of the serving area 406 for the first access

B&tsvRlchtl¢4n r&ﬁ@l 1P Ryveehyd Rl e avA hBlcodccbfienctReR8 04 and 408
access network 408. Consequently, both access networks

gowltanepuglys laksetodheadnpadsiated that th@eU EletZ hengHidxd taatve 1P flows,
OSI' eg.’!ll’lslﬁ g%[?eag r()?\ellc 9 ﬁ ) ééfgli'ellénfSOVt O¥Vﬁ aSGE 028%81%%1% SGI'VICGS etc.

OR61EBbr indtah@d, hetaBils ®o zlﬂ@hh&ﬂéi@nﬁl@‘kh@mm 4@30&’1{ addg third IP flow
sanme tine. [0054] After conmuni cati on has bee

093, and ithenBoflow A2 ik be exsrhthaeusb cith ﬁfeftc\%ﬁsl@emk 404 or 408 based
éﬁ Eﬁ@ Uﬁi@% &Hgﬁa@) FOII J}& g?%ﬁnﬂg 1 603 cfo!ngl‘é\ﬁof(lﬁglg volume traffic,
or t

can be rou roug the second ac
theh inmky 40 &lesiRild tangpuod 1ttt1111e>ug]E’tﬁd @esndl A& cennktdibrk 4@H) where the

repi Ay PevaTbbivbaY EAN et artem )  ASgtown in FIG. 6
Q&EQP FloRR MR IKJ 882 cdSbProkittl t%h%@f%’se@d?ﬂ dcB&s %@t‘%&%‘ﬂl@ 408.
access network 408 is a W.AN e routing of the IP

f0087s Teamghaow e ddl(on7.t the evcemplﬂ:rweslesseccgmmu@&)on system 700 of

ui.red /. desired he ILP flo 412. and 414,
PR 416 & B b 40T 0% hiebee st Ry dibcet of the subject
AR5t ADBR folirthBynch ehcdEBI 4021128 rhévcti ik Bf ke SVBrRPSIAG region,
the LTE network (e.g., access network 404) due to

@l@isbacédn@otse p@twmgrmé% of thedydi adcess, neforkH®4s dromgonsequence,
{heos\@’coA}][% acg 5 %gtg&goté% égg ?%%ertaﬁg%%bé%tomﬁg L@{i\(%e Sfl{e%}loree cach IP
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for brevity and clarity of explanation and a plurality of embodiments are possible within

the scope and spirit of the subject innovation.

[0059] In view of the example systems described supra, methodologies that may be
implemented in accordance with the disclosed subject matter will be better appreciated
with reference to the call flow diagrams of Figs. 8-10. While for purposes of simplicity
of explanation, the methodologies are shown and described as a series of steps, it is to
be understood and appreciated that the claimed subject matter is not limited by the order

of the steps, as some steps may occur in different orders and/or concurrently with other



for exanple the UE 402 can add or renove IP flows
based on demand, services, etc. [0056] For instance,
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third IP flow 602, and the IP flow 602 can be routed
through either access networkl404 or 408 based on one
or nore criteria. For exanple, if the IP flow 602
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policy and charging rules (PCC) to the HA. For example, the PCC can define the type
of charging used for a set of services, the quality of service (QoS) to be delivered, and
so forth. At 814, the HA/PGW sends a binding acknowledgement (BA) to the UE for
the BU of step 808. At 816, using the gateway session established between AGW 1 and
the PCRF, the PCRF provides a set of QoS rules to the AGW 1 based on the previously
provided PCC rules. At 818, the AGW 1 sends an acknowledgement to the PCRF for
the QoS rules obtained at 816.



be understood and appreciated that the cl ai ned subject
matter is not limted by the order of the steps, as
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concurrently with othersteps fromwhat is depicted and
described herein. Mreover, nbt all illustrated steps
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provides all information f F to nmake deci sions
mé@;ma@pn gelated ta Wjetg AEWdernd eS8 the duekt] scedsan ARkt to the PCRF
g Eﬁld be gut hﬁrl & i 062] At 812, the PCRF sends an

e o\RiifO ‘h% "P- CAN session, and the policy

WO@S]CFPGQDnﬂlu@MJlt@éS a P& rhé"tﬁodd‘?@gy’:@f r@%ﬁ@tﬁﬁh@mﬁlhﬁle care of
PCC can_define the t%&‘pe of charging used for a set of

addresseed), ERasiag 8| RGRE 8pwaeping apnreass)intageqzdance with an aspect of
gll%l I(Lj\MJ%Et ﬁn V\Peg_\tfgb&th{h (L@i)h§%él'ref‘aﬁigeadgé§ed%vtﬁeeﬂ%al a gateway
control session has been established (as discussed previously), and the first IP flow
(IP1) has been bound to the HoA of the UE. At 904, the UE attaches to AGW 2 for
second IP flow (IP2), and the UE is verified by the AAA server. At 906, a gateway
control session is established between the AGW 2 and the PCRF. At 908, the UE sends
a BU to the HA directing the HA to associate the HoA with IP2. In addition, a BID is
specified which identifies the binding as the second binding (e.g., BID2). At 910, the
HA sends an IP-CAN session modification to the PCRF (discussed previously).



the BU of step 808. At 816, using the gateway session
establ i shed between AGN1 and the PCRF, the PCRF
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previously provided PCC rules. At 818, the AGN1 sends
an acknow edgerment to the PCR® for the QS rules
obt ai ned at 816.[ 0063] At 820, the UE associates with
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1 sends an ACK to the PCRF for the information
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ﬁlesﬁﬂ%sﬁﬂjo %E&Xdie%ugﬂ ¥él2. a%r egﬁnﬁll f fife A%V(’l P¥n be an LTE access

network, and the AGW 2 can be a WLAN access network. The HA/PGW can
determine the routing based on the characteristics of the IP flows (e.g., bandwidth
requirements, QoS requirements, etc.) and the available access technologies. At 1018,
the HA/PGW sends an IP-CAN session modification to the PCRF including the routing
information, and the PCRF sends an Ack with the relevant PCC rules at 1020. Based on
the routing information contained in the IP-Can session modification, the PCRF sends
the QoS rules to the AGW 1 and AGW 2, along with HoA’s filters for the respective

flows, tunnel information, and QoS information at 1022-1028.



(I1Pl') has been bound to the HoA of the UE. At 904, the
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1110 can dynamically determine policies, or locate relevant policies maintained
elsewhere in the communication infrastructure 1104. The flow routing component 1106
utilizes the data obtained via the acquisition component 1108, and the policies from the
policies component 1110 to determine IP flow routing based.

[0072] In addition, the interface component 1112 provides various adapters, connectors,
channels, communication paths, efc. to integrate the flow routing component 1106 into
virtually any operating and/or database system(s). In addition, the interface component

1112 can provide various adapters, connectors, channels, communication paths, etc.,



the RAT info provided at 1012. For exanple, the AGW1
can be an LTE access network, and the AGW 2 can be a
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routi ng based on the characterlstlcs of the IP flows
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¥5EAahbe processor dedicated to implementing routes, analyzing data or policies, or
setting policies, a processor that controls one or more components of system 1200,
and/or a processor that implements policies, analyzes data or policies, or sets policies,
and controls one or more components of system 1200.

[0075] FIG. 13 illustrates a system 1300 that employs an artificial intelligence (Al)
component 1302 which facilitates automating one or more features in accordance with
the subject innovation. The subject innovation (e.g., in connection with inferring) can

employ various Al-based schemes for carrying out various aspects thercof. For
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closprfigrispsiemand iprdocssst ruct ure 1104. The rom;routlng
opent 06 utilizes the data obtained v
GOT0F AR el dmplhante Tl Sol TR @ urRE ke plilfin ofgessoning

w&dult CorethfE@IRPOsedt of 1R (Btdhe! em\mdﬁalehP dddowy Geuit frﬁ@ a set of
based. [0072] In addition, the interface conpone
thfzvaﬁp@s/@Sd@@u\rﬁi VIOLRY g APEL/OF datac pSERER £ be pplgupd to identify

d ow& %Qﬁtbﬁ%rpﬁcﬁlﬁﬁl 1%re£a(h en%ra!te]gﬁ)%l?atoﬁltg Qﬁstﬁﬁ@t%n over states, for

g conponent Fo Vit y operati
acadpde. dat aifa&mesg/a]t Engepabilisticad diat isothe ctdm@utatioardfaaqﬁobablhty

onent 1112 can _provide vayi ous adapters
SIRBEDR 1T Fatfin & SNtCE R C A Bri ?*ﬁgatw%t%f dfqpnd cvents.

RO hEcah Usol RES E@&Ehﬁaué@ dnfp1dea bt QR tﬁ@her level events from
conmponent 1106 is to be appreciated that "al though

¢ het dfrevents andor dfrtpo Wech infdrepcd ssiltdo rtknfo eetserdctiont @f temecvents or

flow routin opponent 1106 ch e t'on i S

b GO 18 ofSDRERA et oo PP e RelbRpat g the cvents
drbldrieRfedoia st tt@iforal MRRINGIETRAA SMHetHeP tHeeGRhManaldata come from
transmt data in relation to the system 1100. In

PEg @1 seu¢rak cveptand; datasyoizess. Eurprypert, inferepeeen hedwsgdgpon logical

PR S PRS0 BBy MRy S or By AR Y O Melincd by
b eeHysil aigﬂharataxafana draviap ehclpsioisobelde ﬁrdrﬁ)WFbﬂintstaﬁge, by observing

systemin, accordance with an aspect of the subjec
Fh%h%%‘ﬁ%ﬁltef?ﬁé Wity wett@éetheh BIGRIBEET 4 otk By determined

9'11;1 @uﬁslef"‘&f &’s%lts%fﬂ sfnleavé'o&gl%e't@@rk Ffﬁt@re@t for the

e no 1:ljgas access to ﬁe access networ
a‘ﬂmeukf mpp@sﬁfd tog ;dmnaﬁmmfrttthe‘r ].l@tﬁ‘s cdio atebercnbnardl mteracted with.

r out i ed,on, .a ura criteria, includin

7 Bt b e fthedab et Sbieion Phichigb g EhE Jor example,
HﬁbWa?e@@a@@&é@ﬁ&%ﬂ@ge&ﬁGH'tfe%ﬂer{ehﬁa-l AN, dubzy logic models,
requi renents, and forth. As di'scussed previously,

@rrdeplfObathmlasﬁzjicamtpméds piavdding diffareg patterns of independence can

g?ﬁgl%b%l t | aévgﬁﬁpol?lga}stu%% e&tallglla @Clg?n ngx?e: g\,(s}rslatlsgcazil reg\4e551on that
BQitﬂhﬁecﬁfo cceesnepmﬁmelslomg@mh@at fac:I litates
| ementati on of one or nore g icies in routing

Hl@ Yr ni st Mothde madilaappragiated dherpubiesit SPPSElflza‘thatthe subject
ﬁl‘ﬁ?%tf‘ao‘?l ({aﬂeenyl(gw lagsnltﬁerg hat g@%ﬁ@%%ﬂa@@edt (% g.,%? grg%hgrlc training

cation
data) as well as implicitly trained (e.g., via observmg user behavior, receiving extrinsic

information). Thus, the classifier(s) can be used to automatically learn and perform a
number of functions, including but not limited to determining according to a
predetermined criteria when to update or refine the previously inferred schema, tighten
the criteria on the inferring algorithm based upon the kind of data being processed (e.g.,
financial versus non-financial, personal versus non-personal,...), and at what time of
day to implement tighter criteria controls (e.g., in the evening when system performance

would be less impacted).



[0074] System 1200 can additionally conprise nmenory
1202 that is operatively coupled to the flow routing

wa@owposmam 1206 and t hat stores obtai ned dat a, PCT/US2009/046789

policies, and so forth or information related to the
obt ai ned data, policies, and #bst any other suitable
information related to facilitating flow routing. A
Pﬁ)@ﬂe%ﬂf et CRNFIE PP eN&faxal ¥ CORRALYT L0 tHat FRRlitates routing
| ow routing conponent 1206 (and/or ‘menory 1202) to
aarneti pratosok flows Ny aandclsss communicetion mgtweskit drar fasﬁdlple system
g{i}ﬁ) | Inkreemd? (a‘& e%‘%tt S é&ﬁgla 1%8@'1 atg ﬂe drF]\%tce patr Il(l)o(r:]nges ?106r :!‘2 gateway,
pdslaiyyazldmga@atgaruw fulaeﬂlcncsees@r ar. %6k td hgamptdigte@ that @ystem 1400 is
processor that controls one or nore conponents of

Eoprasaied 250 Inchighing rfusctionale ddacks, wiigh jcap| kerdprcgional blocks that
L

BRI o PSR RS, AL pRBLLS, S SERIPRLE Aot ..

[i60waie).FE Gterh 3400 hnﬂsﬁtde&aésglealgy@ipﬂrg l@ﬂ%ﬂeﬂmtrlc&m'pd)mp(ments that

an artificjal . int IIi ence (Al 1302
PRIt R LOBRMELRT nHPY HYteBtfe | ‘)rhﬁrglrf@%%ﬁgb%@? ) ¢’ an clectrical
BGRARANES a@hﬁﬂ?m%%tﬁ&lkl &fd rélﬁ‘t@@\f@tﬂﬁé)l:butlﬁg FIBDA&EE 1404 in the
I nnovation (e.g., in connection wth inferring) can
wirplesy cvmmuou@tlm nobveal. sEtmghmes |dgngal @muwmmg%mcan comprisc an
vari.ous as ect r eof... For exanp
s o g TRt ping ot oL PoLtiPR AR 8¢ B fnapagh on the
%&ﬁlﬁ@@tﬂeﬁ)\f&kaﬁa fles. %F&%Iar’tﬂe @6@@@5@0@1@@1@1)2%11 include an
used herein, the term"inference" refers generally to
eletrigtlocasaroneht fasadmemiepllabutingong rirempionlP dosses e wircless
r n t, of
LSS QUM SR DDA, 58 PP R S memory 1410
thaf esteine énsoactidis fermpkayidag tfmdtldﬁma$sby1aa:ds\pel<i iefeicﬁical components
ontext or action, or can generate a probabili

éﬁ‘Q#‘t ARGt #sh [H%er Whiler showny gy being spicanal 'F?lénffni’ﬁfér Jéﬂeelt is to be
E)ngf 3@ 1 bt ﬁ{o &€ of eleb@cal ccbmﬂolﬂgntg qrg{g&lt 940'60 BnPh4@ can exist
pro Ity distri

utlon over states of interest based
oiithm memeiyderl@t i on of data and events. Inference can

| so fer.to.techni ques e d for copposin
ﬁ)ﬂé‘ﬂ effﬁ? Sriqus dluiative fogiss fgé Y@PC%%/ E}ﬂdgpg cF%CH’é% described in
SHBctidH RIBNEES eﬁ@@&ih{eﬁts' dsdlfRd %@fb?ﬁ ST O AEMERYY or perforrned
events or actions froma set of observed events and/ o

witbr & geaarehpuigpasa pradessoher dgital otigrah eprescssnrs(RyR, an app lication

| d t
FRIE, Bt s H8E A SETR OF R i gimatls, EPE HET RPG AN pr other
EanHAAH1E eﬁ) 1cFl¢1eb11aer RcRite | GhEr@NEanGaor 18gibasRratpORardware

ogi cal nDde s or rul es, whereby relatlonshlps bet ween
eURPOISBI OF any damhingtien d@mf rchigachio arferimpsfugcigns described

B&@ anc%eﬁ%}ql %%@g\gen 08@5 I{Y{ﬁ%%gsa rtnﬁ%p%o{ers Pl’lzto in hﬁ alternative,

I NS erv ne user erat

thehgetesadr nmh et aug ebﬁv@vlenalq:rnedsmr kontidllefrayickontroller, or state
deterniagd , . ,
machine. processor may also be implemented as a combination of computing
devices, e¢.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. Additionally, at least one processor may comprise one or
more modules operable to perform one or more of the steps and/or actions described

above.



or inferred that this subset of users belongs to a
desired social network of interest for the one user as

wopmodsd78 o a plurality of other users who ar ePCEUS009046789

rarely interacted with. [0077] Directed and undirected
nodel cl assification approac i ncludi ng, for
exanpl e, nave Bayes, Bayesi an networks, decision

[008AS FuiRy! dhe RRHWOLHBor bty bOG GndiRAEloS algmthm described in
probablllstlc classification nodels providin

@mmfeetmhwﬂlp dtetaépfrpés dpclpsed dgeaitimnag de @afwd@deiwpctby@dlardware ina
S%ﬁa Sasrle Inllo%ufe erxeealrl 8% é%segprtro]gersgérp gfa %J S?P‘:)r;lgl a 1&1&" §fe %él:el tgvfg A software
ﬁ‘i@d@ﬂe&nz@f rePide @ RAM nh &Rt f1dh Méthbryb&ON aﬂedmy EPROM memory,
aEEreC|ated fromthe subject specification, the

OM MY ACRBHE é’nhaéﬁﬁllséfyaéﬁa@‘éqbﬂq gisk, 3 RE-ROM or any other

t d
SR B bl RGP, e AT OREba] B0 dRtA) may oo
capicdoehhy pmcpssoecsabh/ ithrag thexpriobessorccanntad irddineition fidmisand write

the classifier can be used.to autonat cal l | ear.n
5«2 P dPnihs SSH‘RRH%% megfung. uﬁettlﬂ% Rge thf ﬁ@rféﬁt mgdjpm may be
|nitd ﬁleQ e ﬂl%%@ﬁrsgﬂ NiF{GHAC q{?rééhfégﬁ Qct@ Efeeﬂl%k@arsgﬂ A4 the storage
criteria when to update or refine the previously

meflieny mdy seshdma, antA@IIﬁ eAddlhenadl'yl ther ASl(omay hesid enihex us'en @rrninal.

r| ase on t he of data bein oces
?ne%e SRR e ot abh e Ripshe IredtisiruBhaesae 5 discrete
nfAAA-aPRES Qtdlnal. AdHitioallty, ah s¥hataspdctte thef stéRYanti®r actions

|np ement tighter criteria controls (e.g., in the
el mqﬂg)d\maig@ybmermpéqﬁd@r%m@@rmm|caml’@éla|t1@@ or set of codes and/or

PSR et BT Rab by ol rengeblg uodiym. whicn

nat e horpurattd @b albmpstet program peldess communi cati on
net wor k. For exanple, system 1400 can reside at | east

ARl & ope vt mde FSPEAs:| BeqBipetens deseribed aganibes implomented in
Rarﬁ@ztanl%"‘@é’ftw@re LE e 381 %g%h@aoﬁ Wl Eedu QP%@Q@&EQ{Q{ software,

I's to be appreci t system1l
the pliuestenits eﬂayabe istoctdudr trgndnuirted iasak dolroedkesinstwieitiohs omnode on a

be functi bl,.ocks t hat ent func
oS ST pRa Ry Sebm e BT aedts BRI Roth compicr storage
tRemenld écﬁnﬁumlcﬁtwnn%ﬂﬁ) 1ncl§M ?ea[ﬁ 1141@8)iuhﬁﬁ{a%' @85litdtes transfer of a
| ogi cal grouping 1402 of electrical conponents that

eemputert pmgram)frpmrmelmfwe tFenothas t Arstagagd mgdluall mgy beipiyngvailable
1402 n i ude el ectrical, co ent

e GoR R ahBE sy St R RE S gt g GOl ton, such
EdmpEr- 1 d ] € Sfedee0 BAL ROB P §O R AL R@M EERRUMI CD-ROM or other
| ogi cal grouping 1402 can conprise an el ectrica

efFReb AisktSterage, deagetie iskgptorege Phgthepimagnetéc paseg dgyices, or any

\ASEIkboPL Lo A6 PERAL R N1 B o o of

rou

#lseadtions dr dxpnpenantes faad wWynem daladcyessauby ngcenputor.  Also, any
nore [P flows in the wireless

connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in

the definition of medium. Disk and disc, as used herein, includes compact disc (CD),

laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where



comuni cation network 1608. Additionally, system 1400
can include a nenory 1410 that retains instructions

wo 2009a858¢1t i ng functions associ ated wi th el ect PCTYHE2009/046789

conponents 1404, 1406, and 1408. Wi le shown as being
external to memory 1410, it i% to be understood that
one or nore of electrical conponents 1404, 1406, and

Aﬂgﬁuﬁﬁn %@&uc\eﬂ dabli Iﬁagm@ieﬂyy Mﬁl@ dlic@QﬁﬁleluyTﬂéﬁm\daéé QM8 optically
lustrative | ogics, |ogical blocks, nodules,

‘O’ﬂthcl@ﬁ@[f% Gesbinasens pf theoree tshowdvilsohbe ltm:hél@ddmthre rthe scope of

di scl.osed QEreln may be inplenmented or performed with

c¢omputsr-readable media.

a neral purpose processor, a digital signa

possiesdnk (1BSP)foreapdingPppdiscladur®n dsgeasscf | Gllushaggr atgsbcts and/or
circuit (ASIC), a field programmabl e gate array (FPGA)

bRAIHERS It S HADE @p@mﬂ@@w@rla@w@@gewnécm@dl@cqjm cgyld be made
LR 1 e R s P B TR Bl o
defsedi bedhdepminded Alagasne rlalrﬂmunms eltmmeslsmentsr&)f the described

EE e MM T
s&limi 101§ I i€expfic S OA di®¥nally, all or a
%Iﬁé f%HrLﬁ’ﬂé € limi@fioS IR TG MeexpfichE ﬁ OR dH#

al so eln'p enented as a combination o Utln
pavibs @ ang agpect and'onbinhediiment why deDGbzeh Wl‘@ all or a portion of any

LR pocabluPe Rty A PRERRF Oh 5 bsp core,

or any other such configuration. Additionally, at

| east one processor may conpri se one or nore nodul es
operable to performone or nore of the steps and/or
actions descri bed above.[0081] Further, the steps
and/or actions of a nmethod or algorithmdescribed in
connection with the aspects disclosed herein may be
enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the
two. A software nodule may reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory,

regi sters, a hard disk, a renovable disk, a CO-ROM or
any other form of storage medi um known in the art. An
exenpl ary storage nedi um nmay be coupled to the
processor, such that the processor can read
information from and wite information to, the
storage nedium In the alternative, the storage nedi um
may be integral to the processor. Further, in sone
aspects, the processor and the storage nedi um nay
reside in an ASIC. Additionally, the ASIC nay reside
in a user termnal. In the alternative, the processor
and the storage nedium may reside as discrete



conmponents in a user termnal. Additionally, in sone
aspects, the steps and/or actions of a nmethod or

W@b@onsximn may resi de as one or any conbi nati oPCDUS2989/046789

of codes and/or instructions on a machi ne readabl e

medi um and/ or conputer readabl® nmedium which may be

i ncorporated into a conputer program product. [0082]

In one or nore aspects, therfAmgsi ons descri bed may be

i mpl emented in hardware, software, firmmvare, or any

conbi nation thereof. If inplemented in software, the

WHAL SrSLABYIER2 I8t ored or transnmitted as one or nore

i nstructions or code on a conputer-readabl e nedi um

Conmput er -readabl e nedi a i ncl udes both conputer storage

medi aland gonmatiddc &bt antermedi @otoosl dbivngoating rieda WWBmmunication

that facilitates transfer of a conputer programfrom

BFWOHY 88@PHIYEnot her. A storage nmedi um may be any

avai | laﬁ‘u ée@o? gvo tpe accessed by a conputer. By

way o exa |mtat|on such

c orrpudeeter:rmemgaab Il@strmnh pnln:a Hocmupng s&erﬂéﬂ\proﬁﬁm fIGEEPRMA at least

CD- r other optical disk storage, magnetic disk

E%Q??gt\}qet%&setd#ﬂ@rw giat 3 st orage devices, or any

ot her jsrBehilmot Bating A RecddbBhb RerB@ fr¥tolbl BéW tBrough at least one

desired programcode in the formof instructions or

akeess networkthaseskataerdt mmart andhe betwatle dafs enld pglicaes.

conmputer. Al so, any connection nmay be terned a

conmput er -readabl e nmedi um For exanple, if software is

transpi tt etihé methéd WELSaihe 1, Seey&h , ofiinRighek §e@roft fetwork data

sour ce using a coaxi al cabl e, fiber optic cabl e,

mﬁd%i@%abtp@mg atd@?@r prg ofsquelibr ofiiervieq fequirgments, aypilable radio access
h,a dj

ﬁcéﬁd&g ?‘Een t u‘?%gégfsa cab@{&@%ﬁ%gtro E@pft](?‘gs 2% ee,quallty of

tonist edespalhbmelaﬁﬂa;esﬂbrWcmeloéaddrémhnol ogi es such as

infrared, radio, and m crowave are included in the

definition of medium Disk and disc, as used herein,

i ncl ugles C?HP%%th&’d ¢ 4R 1 Iv@h%?erm @b?ﬁmngpthé g;%{ o@l'n%@work data,

digital versatile disc (DVD), floppy disk an l'u-ray

détsniningrtbelpskaeufou abllltyngr epd ddtatmmd@t the magmet are ab¢0]1;1pllshed via

el one BE R arehlf reshufPe P Gu0 efuiBiy & i Htod rutes charging

fhetiskledvad t hin the scope of conputer-readabl e nedi a.
[0083] While the foregoing disclosure discusses
illustrative aspects and/or enbodi ments, it shoul d be

notedthat ar | e rmdflcatlos
made her ei EMW ﬁh O%e%%rfufﬁgg r ompmﬁmgsl{:][1 dnd mtgr?t ?eaSt one of

desgliikaediias piaehshandight, @rpahln®ntisg &k tﬁeﬁioaﬂeltd@mldahe
appended cl ai ms. Furthernore, although elenments of the
descri bed aspects and/ or enbodi nents nay be descri bed

or clgi medrjn n{eﬁﬁ)dscjfrb%hlaéf,'fulttﬂ]& oBHb'ﬁ@ingiﬁ:ltering the internet protocol

flows with a set of filters to implement the flow routing.

6. The method of claim 1, further comprising determining policy and
charging rules for at least one access gateway based at least in part on the routing of the

one or more internet protocol flows.



contenplated unless limtation to the singular is

explicitly stated. Additionally, all or a portion of
waeypdaspext and/ or enbodi nent may be utilized RET/HS2009/046789

or a portion of any other aspect and/or enbodi nent,

unl ess stated ot herw se. CLAIM% WHAT IS CLAIMED IS 1.

A nethod for internet protocol flowrouting in a

comunj cat TRE nfeedoHad tolaiiP MPfukBbNG MR BinBBgaht 38t Bhe internet

network data; determ ning at |east one policy for '

potadohfontoettiedst pnopbedlonid asldscspagied] hame [addisss prdl papsgsociated

qge%F%ir&% of network data; and determ ning routing

or *at“M"e3st one internet protocol flow through at

| east one access network based at |least in part on the

network data and policies. 2. The nethod of claim1, o

wher ePn obfBf ninpigod nef skimof/, fatthesr Komatising nggngedige a binding

i 0 -ﬁﬂﬁ% one of quality of service

?%%ﬁ?@éﬁ%ﬁ?éPhav ‘| abl e radi o access technol ogy,

bandw dt h requirements, active internet protoco

flows, actjve ality of service rules, a hone . .

addr ods, olhe mtdRd o claiehy ] e BEThCE compes g ERRRINE & flgiidontifior

for MOEMBRIRtQRIBENIMG, t he set of network data,

determning the policies for routing, and determ ning

the routing are acconplished via at |east one of a

nmobi | a ,.ho nction,.or a

Toa v fee” Db ol Shetian b Spiias | corinte bl intemet

Frodddl SonnfebliviRescceRMRE STk RBssidHObBEE Bh lahRadtonk e RAng of the
of downlink routing via the honme agent, or uplink

prsUe! tReFeviloavst pethadlom identdtoss.nal . 5. The net hod of
claim4, further conprising filtering the internet
protocol flows with a set of filters to inplenment the

fl ow fbuti Agleat oddproredsbodofiguetdionolte frterh&eprotocol flows in a
conprising determ ning policy and charging rules for
gaMMERisRiRetyp ke SAMPHEYB%ay based at least in part on

the roufiy e e i [ f%?&&i b taP W HePGR the network dat
fIoms.sﬁkQ%g&%g#an&g§m§¥gﬁ%1?, urgﬁgraégﬁ%fﬁsiﬁhne“©r data
bichdien cptatcasteasd adngqudling esfhet¢rvige otagoobméntewataladte radio access
| east, one o hone.address, .or. a home ad rﬁss and

0]

f an .
LSRRt PRI SFAUGEICRS s ACEC HHENSEIAIGEC o HO R iy 7 Quality of
fich Blle$ Q 'EBHeSaidHﬂ:sQ QR LAkion Qd@re@; ndi ng

a second module for at least one of selecting from a set or dynamically
determining one or more policies for internet protocol flow routing based at least in part
on the network data; and

a third module for determining a set of internet protocol flow routes via at least
one of mobile device, a home agent function, or a policy and rules charging function

SCrver.

12. A computer program product, comprising:

a computer-readable medium comprising:

a first set of codes for causing a computer to obtain a set of network data,
wherein the network data includes at least one of quality of service requirements,
available radio access technology, bandwidth requirements, active internet protocol

flows, active quality of service rules, a home address, or a care of address;



identifier for each binding. 9. The nethod of claim1,

further conprising generating a flow identifier for
we@awb/1sntrer net protocol flow 10. The net hod oPCTUS1009/046789

8, further conprising nodifying an internet protocol

connectivity access network session based on at | east

one of the routing of the one or nore flows, or the

f1 ow j deddhnldfdeB b8 coded - foPbadsBRSthe RBMpRIP 626 Rast one of dynamically

configured to route internet protocol flows in a

doatming ensdlesh ope pwmeke padisksvsinignct pratpedd lompipytiag pased at least

PC%%({I{tﬂ?n Se aglaf-apnetvvork data, wherein the network
data el daés a tﬁ’easdt one of quality of service

requi g ehigdisst ofveddsafor ealidfld dhaceapstct & ABRIMAGY, a sct of internet
bandw dt h requirenments, active internet protocol )
progwes! flagt rapgesqial at tigashong of yneldler device, aghqqagagent function, or a
ﬁ&\ Gmid rul@6 Fl?aréi?g%tl&ftioﬂg%gﬁs' a second modul e for at

east one or S cting froma set or dynamcally
determining one or nore policies for internet protocol
flowr utigg1 based at | east in part on the network

dat a: laind ANERPHAURTPINESIS: deternining a set of

i nt er pRINPHLPLAKRlnd h OW o ARk Yh@, at | east one of
nobi | e device, a honme agent function, or a policy and

r ul esmehe igi Agleasi wot bo selsemgdrom 2 2¢t ok dyoapisally dptcogmarg one or
roduct ,. conprising. .a ut er-r eadapl di um

Bl peiosc T Rhdefiel Prosio” SIPR Lfliab RS L SIefgh ot on the network

ganpiider to obtain a set of network data, wherein the

network data includes at | east one of quality of
ser vi Beanselguideermiing a a¢ta0f] igtgrmet mwpwlg@\ewws via at least one of

RGPS SRR L PP g P LURATL S5 gEn wrver
hone address, or a care of address;a second set of

codes for causing the conputer to at |east one of
dynani®al | yheiaRrefapnef dpimsk, aderegnthedietigskdagggneludesst least one

R R P
causements,hectivonputet pretockdt @ows, neetise spblitgf ofi streicaetiles, a home
tocol flow. rputes via at |east one of nobile
POt HCUOMEAdSHt function, or a policy and rul es
charging function server.

15.  The apparatus of claim 13, further comprising means for implementing

the determined set of routes via at least one of a mobile device, or home agent.

16.  The apparatus of claim 13, wherein the apparatus includes at least one of

a home agent, a mobile device, or a policy and charging rules function server.

17.  The apparatus of claim 16, further comprising means for determining a

set of filters to implement the flow routing for uplink flows via the mobile device.

18.  The apparatus of claim 13, further comprising means for defining a set of
policy and charging rules based at least in part on the routing of the one or more internet
protocol flows, and communicating the policy and charging rules to at least one access

gateway.



13. An apparatus, conprising : neans for collecting a
set of network data; nmeans for at |east one of

w@edoeasiimyy froma set or dynam cally determ ni POI/OS0D046789

nore policies for internet protocol flow routing based

at least in part on the netwo#k data; and means for
determning a set of internet protocol flow routes via

at | east one of nobile device, a home agent function,

or a policy and rules charging function server. 14.

The appar a}éh@ apfargthadhelaizy Tifertbérreontpeisingtmennk feralinding at least
Ioﬁ]ecinlfle%est %Btolcoel.alfot 9on gt I%Efl tao\Illea Iok%tflloe eaau I1re|st ,yoroaf hosrr?er g('i(ﬁrgss and an
Pesdur ced, o avai lableradl 0 aCcéss 1 ethno ogy,
haoduwicdichrerofgudieeyrent s, active internet protoco

flows, active quality of service rules, a hone

address, or a care of address. 15. The apparatus of

cl ai 3, .S 1l (N L
the diter m HeahgeyBERPFlath 19, SRS cb bR oRARE K btermining o
hinHinlgaddeifice &yr cach biadmgagent. 16. The appar at us of

claim 13, wherein the apparatus includes at |east one

of a hone agent, a nobile device, or a policy and

chargbng ryheapfHRal bPRlafR MY urthtf coiPhsiAPRAMaAL U Rfermining a
cl ai m 16, furt%er conprising neans for defermning a

Sew iddntiffict fozreach imtdrmgsipeoteettl flome f | ow routing for

uplink flows via the nobile device. 18. The apparatus

of claim 13, further conprising neans for defining a

set op2 pol iy pReaGRITIING: 3IfeShdavapriding! Bask bNmodifying an
part on the routing of the one or nore internet
ptangcplotacobwenncgHuite @aeashinsayorkgsestien fupgdc pn gtideast one of the
Po%%g Iofglerolﬂ:@%§ fofe ﬁﬁgk,%?%ﬁe 1AW iHAASS, gateway. 19. The
apparatus or clairm 13 Turther conprising neans for

bi nding at | east one internet protocol flow to at

| east _one of a home address, or a hone address and an

assocHat ed ! BapRpasHUS el ey I3, fprtherromppisedngias for autemating one
1S : f rmning a bindin
b A LR s T L SR

claim 13, further conprising neans for determning a
fIOM/%%entifier for each.internet protocol flow 22.

The a araéﬂ§®8?aﬁﬁd¥ﬂqi§@gfurther conpri si ng neans
for mpdidwiBeH@N coMbERGRIthRAT AEBGRheL SONECHdY bhY RCAERSinternet
networ k session based on at |east one of the
protocol flows through one or more access network entry points based on a set of
network data,

an acquisition component that obtains one or more pieces of network data; and

a policies component that at least one of selects from a set of policies, or

dynamically determines one or more policies for internet protocol flow routing based at

least in part on the network data.

25.  The apparatus of claim 24, wherein the set of network data includes a set

available quality of service resources.

26. The apparatus of claim 24, wherein at least one of the acquisition

component or policies component are included in the flow routing component.



routing of the one or nore flows, or the flow
identifiers. 23. The apparatus of claim 13, further

wa@epnsairsig neans for automati ng one or nore fREE/USWE/046789

of the apparatus via artificial intelligence. 24. An

apparatus, conprising: a flow#touting component that

determ nes routes for one or nore internet protoco

f1 ows2% hr owgd BpRaRE mEﬁlrﬁcﬁﬁS&h&@&V\@fekﬂﬁﬂt FtiRR1 ddfponent is

based on a set of network data an acqui sition

mhﬁg@h et at hawosht eritity bak 1o rmrrﬁ@l@nplrn@@é@n oWithea wemkmunication
g %c@rg,r i r%f t%le Iélé{vvor{g <Rl Iolg I?1efsea§tho%te éoii;n Jnotl 2at cﬂe%?cee gfhome agent /

peheny e Wiy ahd aparrgmg@hlie@ fugstiboserivdéit er net protocol

flow routing based at least in part on the network

data. 25. The apparatus of cIain124 wherein the set

of ne rk t I

servi %gevor eggﬁ%@%dr%gg’%%@ Z@ fgrﬁg Oér?sn?%‘;g ﬁf ?flters that are

whploged toaimpl @asit thBowfrotitie ﬁhqaltlse ﬂowr’rou‘mrgammﬁnemns included
O|Ich§3 conponent are included in the flow routing

@6H§8 GdeVaeE: The apparatus of claim 24, wherein the

flow routing conponent is included in a network entity

that is in communication with a conmuni cation

i nfrag?ructhe eppaawtds oh elamatMo rﬁkrtlmtciongori'sislgalt l¢astagnc ohe mobile

f.a ..l e dev
i Pbarehrl s RETHRA gy Saf JariRY gomhardnt for uplink
afnRAichfor0br & hah®addnt tﬁétrlfr@&rme@l%%ﬁ!e?; dBGrAins€by ®e flow routing
filters that are enpl oyed to inplenent the flow
panRansyt iRk dpwnkitecdmwniedint ng conponent is incl uded
in a nobile device. 29. The apparatus of claim 24,
further conprising at |east one of a nobile device
that BOpl eTMeOkSparau eclaat BY, Mhaedn the deheorkldaw 1ﬁduﬂésr@ least one
conponent for .uplink communication, or a hone_ a
phatualitypph r?éﬂil“se FRISEICRISt @V milabisl TRYIOL #RECHS ERRhR egy,neandvvldth

gﬁ'ﬂ&ﬂ&ﬁg i 1fve qﬁ%e%%ot\%gm%§ ciog- uélq)t?r IN&rvice rules, a home

paratus of claim ereln the ne k dat a
adirbupdes: atre beakiressne of quality of service
requi renents, avail able radi o access technol ogy,
bandw dth requirements, active internet protocol

flows3] act Tye appdhtul 36f0cfla1§19 Y] RtheklcBmpriginB U Bolicy charging and
address, or a care of address.
rules function server that generates policy and charging rules for at least one access

gateway based at least in part on the routing of the one or more internet protocol flows.

32.  The apparatus of claim 24, further comprising a mobile device that sends
a binding update to a policy charging and rules function server, wherein the binding
update associates at least one internet protocol flow to at least one of a home address, or

a home address and an associated care of address.

33.  The apparatus of claim 32, wherein the binding update includes a binding

identifier for each association.

34.  The apparatus of claim 32, wherein the mobile device determines a flow

identifier for each internet protocol flow.



31. The apparatus of claim21l, further conprising a
policy charging and rules function server that
w@emensies policy and charging rules for at | eBGI/USIIE9/046789

access gateway based at least in part on the routing

of the one or nore internet p¥otocol flows. 32. The
apparatus of claim24, further conprising a nobile

devi ce that sends a binding update to a policy

charging and rules function server, wherein the

bi ndi Ay updarearperndssi aff elginat32} dagher goanriringr medifying an internet
rro?otc%? golcpnfelct(i)\y}/t F2 céasts nle Aot .s(e)%nsieo Otf)asgd Hl(l) nFlegsgdorn%So%tl\nge?’olrouang of the
one addr €ss anddn associdted care of address. .

dieorapp@rfrinss oothe gloai ide@ddicryvher ei n t he bi ndi ng updat e
includes a binding identifier for each associ ation.

34. The apparatus of claim32, wherein the nobile

device determnes a flowidentifier for each internet
protocol flow 35. The apparatus of claim 32, further
conprising nodifying an internet protocol connectivity
access network session based on at | east one of the

routing of the one or nore flows, or the flow

identifiers.



