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MOBILE IP MULTIPLE REGISTRATIONS AND PCC INTERACTIONS

yy

CLARM OF PRICRITY UNDER 35 U S.C. §119
s priovity fo Provisional
Apphication Mo, 61028,837 cottled “MOBILE P MULTIPLE REGISTRATIONS

AND PCC INTERACTIONS” fHled February 6, 2008, assigned to the assignee hereot

EEE The present Application for Patent slaiy

L

and hereby expressly incorporated by reference herein,

FIELD OF INVENTION

REE Y The exemplary and non-Hauting aspeets deseribed hevein relate generaliy
1o wireless comumunications systems, methods, computer program products and devioss,

and more specifically 1o techniques for policy and charging rules and enforcement for

muitigle molstle (P sessipns,

BACKGROUND
WHE3]  Wireless commumication sysiems are widel}" deployed to provide various

Ey

types of commumneation content such aa voice, dats, and so on, These systems may be
multiple-access systems capable of supporting communication with multi; ple users by
sharing the available systemy resources {o.g., bandwidth and transnut power). Examples

of such mudtiple-acoass systems include code division multiple access {CDMA]

o

systemns, tine division muliple access {TDMA) systoms, frequency division mudtiple

i

a e

ss (FDMA)Y systemg, and orthogonal frequency division multiple access {OFDMA)

- b

{04 CGenerally, a wircless mudtiple-aceess commurdeation syvstem can
simultancousty sepport communication for wultipls wireless ternunals. Rach termit
aomunicates with one or mors base slatons via mansmissions on the forward and
rgverse finks. The forward Hink {or downlink} refers o the conpnunication link Hom the
base stations to the terminals, and the reverse Hok {or uplink) refers o the
communication Hnk from the terminals to the base stations. This conwmunication Hink

otay be established via 3 simgle-in-single-cut, mubiple-in-signal<out or a moultiple-in-

reuitiple-out (IO sestem.

P an,

REER]] Universal Mobile Teleconumunications Syswem (UIMTS) is one of the third-

generation {3G) cell phone techndosies. UTRAN, short for UMTS Terrestrin! Radio

kY
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2
Aceess Network, 18 a collective term for the Node-B's and Radio Network Controtlers
which make ap the UMTS radio sccess network. This communications network can

N

carry many traffic types from real-time Civenit Switched to IP based Packet Switched,

The UTRAN aliows connectivity between the UE {user equipment) and the core

network, The UTRAN containg the base stotions, which are called Nods Fs, and Radio

Node Bs, A Node B and an RNU can be the same devies, although tvpiva
foplementations have a separate RNC loested in a central offies serving multiple Node

imoan UTRAN,

HEHE 3GPP LTE {Long Term Evolution) is the viame given to a projent within the

s

Third Generation Partnership Project {(3GPP) to improve the UMTS mobile phone

stundard to cope with futwre requirements. Goals include mproving efficiency, lowering

costs, improving serviges, making use of new spectrum opportun

integration with other open standards. The LTE systern is deseribed in the Bvelve
UTRA {(EUTRA) and Evolved UTRAN (EUTRAN) series of specifications.
{807} Semi-persistent scheduling (SPS) is a set of technigues for efficiently

assigning resourees for pericdic traftic fn 2 wirsless communicution system to support
regouee assignimant with as Hitle overhead as possible i order to improve system
capacity.

1

shile Internet Protocol {Mabue [P o BMIP)Y is & commurtication protoco! tha

crgbles transparerd rogting of data packeis to mobile devices in & wireless compnmication

systern. Lindeothe Mobile IP protocol, g device can rogisier with a home spent {HA], thvough

& =

"{3

which the device obtaing & "home” [P address. The home address of the device can than be

within 3 wireless commuaicaiion aetwork. Conventionally, a nohile device can registey with a
HA by first dsmxcvmg a global 1P address of the HA and subssquently satting up 3 seounty
associatton with the HA based on ts discovered TP sddress. Upon association with the HA, the
device carstgnal updates to the HA relating tothe location anddor siatus of the device. These
updates can be utilized by the BA o provide data packets to the device, vither dirsetly ot

indirectly via un socess point of @ digparate netwark to which the device has moved.
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R Hewever, complications ardse regarding Mobile 1P and policy cherging contral

{PCCY interactions. by partivular, the entities involved i the mobility menagement {Le., mobile

ande and home agent) are different from the entities invelved in guality of service (o8 and

policy {i.e, FCU} management, sperifically named POEF {Policy snd Clargiap Enforcemens

b

Fanenion) and PCRF {Policy and Chatging Rules Fun Mobife IP i

nob ssed, there s ondy one IP address used by the mobile node and this is communicated to the
Qo8 management entities (L. PORE). Based on this address the PCRY establishes the cofreat
08 inthe systern. However, when & mobite node parforms 8 MIP registration with the HA, one
of the [P address of the mobile sode can change and the Qof management satitics (ie., PORF)

e nol aware of that as they srepotinvelved. Baged on this situation, the PORT doss st know

which addres

have been registered by the molnie node. Therefore, the PORF cannod

determing wingh BOC rules {e.g., 1P Jows and related policies) need to be sent 1o the PCEF
focated at the access gateway fora respestive MIP registration.

SUMMARY

{B810]  The Hllowing prosents a simplified swmpury in order to provide a hasie

enderstanding of some aspects of the disclosed aspecis, This summiry i not an

& By B

extensive overview and i intended fo neither identify kev ov erivieal elements nor

delineate the scope of such aspects. Hs purpose is 1o present some convepts of the

deserihed features ina sk

olified form as g prefude W the more detailed dexcription that

HME 1 I accordunce with ong o more aspects and comrespanding disclosure
thereof, various aspects are desersbed i connection with coordinating one or muliiple

Mobile 1P regisirations of a mobile node with vanious acoess gatewsys with & policy and

charging roles fanetion (PCRF). In particular, 2 home agent (HA), scting as policy and

e
iy

charging enforcement function {PCEF), sends addresses registered a3 care-of-addresses

= T

{CoA} and the home address {HoA) to the PCRF. Thereby, gorrect associations can ke

raade between & home address of the mobile node and one or more Cod established for

corrscting sending policy and charging contrel (PCC) rules fromthe PCRF o

respective POEF for the access pateway
{8812} in oueaspect, 4 method s provided for provisioning poliey rules for multiple

data packet sessions over & wireless commumication network to user gquipment. A first

Interast Pratoco! (1P) seasion is catabiished for user egaipment (UE) for wireless data

packet communicaticns by obtaining an [P addvess provided by an access policy
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eniforcement function at an access node. A second IP session is instantiated for UE for

the wirgless duta packet conumunications by binding the 1P address of the first sesvion

L
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78
kard
o

with 3 horse address (HaA) provided by & core poley

me-aocess node. The establishment of the fizst and second IP sessions i communicated

10 & policy rudes fhnetion. Moreover in an instantiation of the second 1P ssesion, the

( W
st
=
L5
o
=
e
o
o

associated CoA 1 communicated to the poticy rule function in order to tf
sessions. In this way the policy rule furietion can identify the policy suforcement
funetion where the Quality of Serviee {Qo3} and Policy Charging Control (POC) rutes
nead 1o be enfiswesd,

{5013} In another aspect, at least one processor is provided for provistoning policy

rales for multiple data packet sessions over g wiveless communication network 1o user

24

equipment. A finst module establishes an Interset Protocol (1P first session for user

cguipment {UE} for wireless data packe! communivations by obiaining an 1P address

y aveess node. A second module

4

mstantiates & second IP session for UE for the wireless data packet comnmunications by

binding the IP address of the first session with a home adde

vess (HeA Y provided by a
core policy enforcement fungtion remote to the aceess node. A third module
communivates the establishment of the fivst and sovond [P sessions o a polic
function. A fourth modale for commumicating the associated IP Address of the first

session in response 1o nstantiation of the segond TP sesvion to the p(si'i{;}’ rufe funciion.

ple data ;m}\g sessions avey g wircless

&

rovisioning policy rales for maly
compnunicadion network o user equipment. A computerreadably storage medivm

comprises a first set of codes for causing & compuier to establish a Internet Protocol (i)

first session for wser equipment {UE} for wireless data packst copumunications by

abtaining an 1P address provided by an aceess policy enforcement function at an socess

sode. A second setof codes canses the computer (o inslantiate a second 1P ssesion for
5 .

the wireless data packet communications by binding the IP address of the {irst

session with & home address (HoA ) provided by 2 sore policy enforcement function

remote 1o the apcesg node. A third set of codes cavges the computer 1o commurnioate the
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of codes for causmg the computer to comraunicate the sssociated TP Address of the frst
SESSION i TRsponse to instantiation of the second TP session to the policy rule Rmetion.
A fifth set of codes causes the computer to tie the first and second sessions to identifi

the paolicy enforcement function where the policy rales need to beenforced.
BB15] in another additional aspect, an appavatus is provided for provisioning pelicy
nules for multiple data packe! sessions over & wireless communication network to user

@quipn*iz:m. Means are provided for establishing a fivet Internet Frotocol {E?} session for

sddress provided by an secess policy eoforcement Smetion at an scoess node. Means
are provided for instanyating a second 1P session for UE for the wirclese date packet
compunications by binding the 1P address of the first seasion with 8 home address

{HoA} provided by a vore policy enforcement Rinction remote to flie acvess nade.

B

P
g
1
[
1414
[r]
T
Lo
pand
hnv

Means are provided for communicating the establishment of the firs
:ssions o a policy rale &metion, Means are provided for communicating the

assoviated IP Address of the first session Tn response o instantiation of the seeond [P

session w0 the policy role function. Means are provided for tying the lrst and second

sessions to 1denuly the policy enforcement funciion wheré the policy rules need to be

¥

enforced.

=
h
e
&
i
L]
51
)
=
"$

urther aspect, an apparaius s provided for provisioning policy rales

o
e
L]
ol
(=
%
5

wnultiple data packe! sessions over a wireless commumication network
equippient, An aceess policy fumetion at an aceess node sxtablishes a Tirst Internet

H

Protoctd {IP) session for user cquiproent {UE) for wireless data packet communications

by oblaining an IP addross. A core policy enforcement function rernote to the aceess
nody instantiates a secund 1F session for UE for the wireless data packes
communications by binding the IP addvess of the first session with 3 home address

{HoA}. A policy rule funclion recelves a communication comprising the extablishenent

af the first and second P sessions and HoA wssociated with the first CoA and for tying

ey

the two sessions. The core poliey enforcement function communicates the

establishment of the first and sevond P sessions to a policy rule function. The core

v}

pulicy enforcement function communicates the associated 1P Address of the first session

,.#:

¢ functian. The
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&

i In yetone aspeet, & method is provided for requesting multiple data packet

3e$5i0ns al user equipment over a wirsles

1f4

communication network by coramunicating
filtering mivemation comprising routing information between the user sguipment and a
network, communicating the itering information by & sore polivy enforcement funetion

ther with 3 home address (HoAd and at feast one cargof

ey rules atan access policy enforcement funciion

by the policy nules function based on the rowting information and provided CoA

%

{8018] in yet another aspect, at least one processor is provided for requesting
wasitiple data packet sessions at user squipment over a wiveless communication

network. A fisstmodale communicates filtering information comprising routing
information between the user eguipment and & network. A second module
counnunicates the Gitering information by a core policy enforcsment furetion to &
policy ndes function together with a home address (HoA) and at least one care of

address {CoA ). A third module ssiablishes policy rules wt an sccess policy enforcement

unction by the peliey rules fonetion based on the routing information and provided
18819 fiyst an additional aspect, a4 computer program product is provided for
reguesting multiple data packet sessions at user equipment over a wireless
communication network. A computer readeble storage medinnm somprises a first set of

codes for causing & computer fo conmunicate filtenng information comprising routing

e

secondiset of codes

=
7

nformation between the user squipment and a natwork,

cauges the computer to communicale the filtering information by & core policy

B

snforcement function to a policy rules function together with & home address (HoA and

at least one care of address (CoA) A thind set of codes causes the computer t establish

les at an access policy caforcement functinn by the polioy rules function based

an the routing wnformation sad provided CoA.

{8024 In vet another additional aspeet, an apparatus is provided for requesting
muliipie dats packet seesions at user equipment over @ wireless copununication
nebwark, Means are provided for communicating filtering information comprising

routing information between the user equipment and & network. Means ars provided for

compvunicating the filtering information by & cors policy enforcement functon W a
policy rules function together with 8 home address (HoA) and at least ons care of

4

address {Cod). Means are provided for catablishing policy rules af an scosss policy
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enforcersent function by the poficy niles function based on the routing information and

provided Tod,

{88214 In yet a further aspect, an apparetas is provided for requesting multiple dat
sacket SeEsIons al user equipment over s wireless cormmunication network, An sooess

node communicates filtering information comprising routing information between user

eguipment and a petwork. A core policy enforcement function commanicates the

»J-‘-j

nformation to & poliey rnules function together with 2 home address {HeA) and

¢ care of address {CoA). The policy rules function establishes policy rules

based on the routing information and provided CoA. An scoess policy enforeement

R
function receives the policy rules,
HOH22} To the accomplishment of the foregoing and refated ends, one 6v more

aspects comprise the features heveinafter fully deseribed and particularly pointed out in

vy

fre clatos. The following description and the annexed drawings set forth in detail
certain il

ustrative sspects and are indicative of but a few of the various ways in which

the principles of the aspects may be emploved. Other advantages and novel features

will beeonte apparent from the following detalled deseription when considered In

Y

gortjunction with the drawings and the disclosed aspects are intended to include all such

BRIEF DESCRIPTION OF THE DRAWINGS

18023 The featores, nature, and advamagss of the present disclosurs will become
X

(]

more apparent from the detatled desoription sot forth below when taken in conjunction
by e

with the drawings ty which Hke refersnce chavacters identify correspondingly

>

i024] FIG. T depicts & blogk dingram of a communivation system emploving a
palicy enforcement function separated betwoen an ncoess gateway and a core gateway

for facilitzting mobile

HERSE FIG. 2 depivts 2 block disgram of a policy and charging contre! (FCC)
arohuechure fiw client-based mohiliny
HE S FIG. 3 depiots a diagram of & multiple access wirsless commrumication

systern ascording 1o one aspect Tor client-hused mobility.

pe ¥
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§§}\,§2‘f§ FIG. 4 depicts a schematic block diagram of 2 communivation sysiem for

{6828]  FIG 5 depicts a methodology for PCC architecture and

chiznt-based mobility,

{8029 FHG. 6 illustrates s block diageam of wser equipment and hase node ha ving

modules for POC architecture with client-based mohility,

DETAILED DESCRIFTION
a0aal I @ wireless communication system having multiple socess nodes, 2 home

ame address (HoA) for a mobile node a0 that an Internst

As the mobile node moves within 3 coverags
aven of various ace ¢ node can estabiish 2 secure relationship with &
focal aeoess gateway an sreby register a tocul 1P address, reférred fo a8 8 cuve-ob-
address {CoA), with the HA. Thereby, & network-based mobility protocol such as Proxy
Mobile IP (FMIP}, General Packet Radio Service (GPRS) Tunneling Protocol {GTF),
Mobile P protovol or the like ean be established so that smultiple segsions (2., serial,
paraliel} can be conducted. In order for policy and charging control {(PCC) can be
maintained, the HA informs a polivy and charging rules function (FCRF), which in turn
can then send the appropriate PCL reles {e.g., IP flows and related policies) to a potiey

and charging enforcement function (POEF) for a particular aceess gateway. The HA

can furthier be aware of filters provided by the mobile node as o what application can
run on g partiowlar interface. Thereby, the PCC ndes disseminsated to the PCEF can
reflect this filter nformation,

18831} In another aspect, during the atiach to & network snd Mobile [P bantstrap
phase, two different policy tnd charging control (PCT) sessions are created for user
squipmaent {UE ). In paruendar, the fonctionality of PCEF is divided. One session is
created between an acesss policy and charging enforcement fumction (A-PFCEFYand a

policy and charging rule funetion (PCRF), which is bound to 8 care-of-address (TCoAl

grovided by the A-PCEF during session establishment. Another session i created

between acore PCEF {C-PCEF) and the PCRYF, which is hound {o a Home Address

W

{HoA} provided by the C-FCEF during session cstablishment. Afisr establishnent of

the PCC sessiong, the PCHF sends PCC rules to the A-PUEF and C-PCBY. Rules sent
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g

to A-PUEF have also the Cod information in # flow description whereas rules

#
5
5
s

23
ot
)

C-PCEF have HoA in a flow desoription, The PCRF tes the two POC sessions as
belonging to the same UE. Inone Hlustrative in mplemnentation, a Subseription-ID
attributz-value pair {AVP) can he ussd that carries the identity of the UE. In another
unplementation the Cod can be used to te the two PCC sessions; in order to enable that

the C-POEF sends both the Hod and CoA during the session establishment or seasion

832} it should be apprecisted with the benefit of the present discloswre that

aspects described hevein for the Access-PUEF can be incorpurated into a 3GPP Bearer

Hinding and Bvent Reporting Function (BBERF). Similarly, aspecis deseribed herein
for the Core-PREF van be incorporated into a 3GPP PCEF.

{3833] However, situations arise in which the UE can have multipie addrs

configured n 8 specific Hnk with one or more addresses registeved s CoA’s. T

=

PCRE should know which address provided by the A-PCEY is registered as CoA in

& w

order 1o send the correet POC rules and fow desemptors when needed.

13

such g PUC ruie and How deseriptors can be needed when an Application Function

i}

modifies @ receive (Rx) session and tells the PCRY 1o modify the Quality of Service

{308) secordinglty, The PURT sends new POC rules to the OLPOET bound to that Bx

session but alse to the Cod bound o that Mobile I (MIP) registeation,
{88344 Ad used in this application, the terms “component”, “modufe”, “system”, and
the like ave intended to refer to a computer-related entity, either hardware, 8

cornbmation of hardware and soBware, software, or sofiware in execution. For

example, a component may be, butis ot Hraited to being, & process running on a
PIOCERSDE, 3 PrOSessOr, an objedt, an execuiabie, a thread of exscution, @ program,

sndfor & vomputer. By way of illustration, both an application running on & server and

the server oan be a component, One oy more componenis may reside within a procsss
and/or thread of execation and a component may be focatized vn one computer andior
disirtbuted betfween Iwo or more computers.

{935]  The word “exemplary™ is used hereln to mesn serving as an example,
wmstanee, of Hlustration. Any aspect or design deseribed herein as “exemplany™ Is not
necessarily to be construed as preterred or advaniageous over other aspeots or designs
{9436 Furthermore, the one 0f tuorg versions may be m};ﬂemcmﬂd as & method,

apparatus, or article of manufacture using standard programiming anddor engineering
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112 The mobile node 164 establishes each session 186, 108 by obiaining a respective

care-ofaddress {CoA) 114, 116 from a respoctive acoess zatewsy 118, 128, The mabile
node 184 has 2 fome address (Hod) 122 that faoilitates acgessing assooiated services
while moving between aceess gateways Vo that end, a home a agent {HAY 134 a8t & core
gatewiy 126 matntaing information shout the HoA 122 that can be necessary for
exampie to access certain services avatlable from a packet data network {PDNY 128,

First and s¢eond access gateways 118, 120 for each access node 118, 112 raspectively
can communicate with the core gaiewiy 126 in order to establish sach session 196, 198,
the home agent (HAY 124 maintains an sssociation 138 of the HoA 122 with these

CoAts 114, 118,

48] A policy rules funetion 132, which can be part ofa cellular sommunisation
network 134, has a need o distribute rales for purposes such as Quality of Service
{Qu3}, charging, etc., for these sessions 186, 188, By having the home agent (HA) 124

ared core policy enforcement Smetion (C-FCEF} 136 commanicate thess associated

HoA 1232 and CoA's 114, 116 to the policy

rultes function 138, polioy reles can e
appropriately dissominated t0 # vespective acoess policy enforcement function 138, 148

atthe access gatoways 1318, 128

1841 Alternatively or in addition, in one aspest the mobile node 184 can repregend
3 stationary or mobile devics taking advaniage of differing capabilities of the two sccass
& o) o s

nodes #1, 52 118, 112, such as what flows ave routed through which node, depicted as a

ssion #1 interface 142 and 3 session #2 interface 144, A filter romponent captures
reuting information for different 1P Jows through different accesses 146, For instance,
onenode 11 can be capable of high-bandwidth sabseriber services (e, sireaming
multimedia content) whereas the other node 112 is capable of a non-subscriber, low

Y

bandwidth IP messaging service. The home agent (HA) 124 advantagesusly can obtain

1y different routing of fows and conumunivates 1t to the policy

paseiy

mformation regarding ¢

rales unction 132 so that palicy rules are appropriate for the respective sessions 166,

RS A in FIG, 2, a policy charging control (FCC) architesture 30 of a wircless

18
communi¢ation system 282 v enhanced for miohike communications between witlh user

H

cquipment (UL} 264 that entail a plurality of 1P addresses (e.g., CoA’s, HoA). In

particalar, two different policy and charging enforcement functions {PCRFs) are

2

seeifically Access PCEYs 206, 288, 218, which are located respectively at a

3
b
)
=
ey
%
P
1743
%
(}
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JGPF access gateway {GW) 232 and two Non-3GPP aocess nodes 234, 216, and 2 core

PCEY 218 located at a home agent (HA) 228 at 2 402 packet data network {PENY

gateway {("core” GW) 222 The PON GW 222 and HA 228 are ierfaced to aperator’s
iF serviess 234 and JGFP (AAA} server 226 via SGi interface and 86¢ interface,

respectively. The UE 2084 forms an SZe interface respentivaly via each acoess nods 232,

234, 216 with the $02 PDN GW 222, A policy and charging roles function (PORF) 228

conunumeatas via respeetive 872 interfaces with A-PDEFs 212, 214, 216 and via an

S7¢interface with the O-PDEF 218, The interfaces §7a and 87¢ can reflect differe:

&

advantageous for splitting the functionality of PCEF into core and acoess POEFs.

D043} i should be appreciated that wirsless communication sysiems are widsly

3 o = - -

depioyed 1o provide various types of communication content such as volee, data, and 86
oft. These aystems may be multiple-access syvsiems capable of supporting

b

commurueation with multiple users by sharing the available system resowrces (e.g.,

bandwidth and transmit power). Examiples of such mdtiple-access systems include cods

division multiple access (CUMAY systems, time division multple sccess (TDMA)
systems, frequency division multipls access (FDMA) systems, 3GPP LTE systems, and

orthogonal frequency division mubtiple acoess {OFDMA)Y systamms.

RIS Generally, 2 wireless multiple-access cormmunication system can
simultanecusly support conumunication for multiple wireless terminals, Bach terminal

cormmnunicates with one or mare base stations vig transmissions on the forward and

L]

averse Hiks. The forward Hink {or doewnlink) refers 1o the communication Bink from the

ase stations o the terminals, and the reverse link {or uplink) refers o the

C‘J“

communication nk Fom the terminals to the base stations. This communication Hnk

tay be established via a single-in-single-out, multiple-in-signal-ow or a multiple-in-

multiple~out (MIMO} systom.

RS

(948}

receive antermas for data ransmission. A MIMO channel formied by the Ny transmit and

Hp receive antenngs may be decomposed into Ny independent channels, which are aise

referved to as spatial o

charmels corresponds to a divension, The MIMO syster can provide improved

erformance {e.g., higher throughpat and/or greater reliability} i the additional
i 2 & g
dimensionalities created by the roultiple transmit and receive anternas ave stilized.
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{@Mfﬁ & MIMO system supparts & time division duplex {TDD) and fregue
vision duplex (FDD) systenws. In 8 TDD system, the forward and reverse Hnk
fransmiissions are on the same frequency region so that the reciprocity prineiple allows

the sstimation of the forward link channel from the reverse lnk chamnel, This enables

the access paint to extract ranswit beantforming gain on the forward Hink when multinle

antennas are avaliable at the scoess point.
4Ty Referming to FIG. 4, 3 mudtiple acoess wirsless communication system
accordimg to one aspect s jHustrated. An access point 458 (AP} includes multiple

antenna groups, ene including 454 and 456, another including 458 and 486, and an
additional inghuding 462 and 484, In FIG. 3, only two antennas are shown for cach

antenna group, however, more or fower antennas may be utilized for sach antenna

group. &ccess wrmnnal (AT) 468 iy In conunusication with antennas 463 and 484,
where ardennas 462 and 464 transmit Information to access terminal 466 over forward
{ink 478 and receive mformation from access fornunal 466 over reverse Hnk 468,

is fo conumunication with antermas 4586 and 458, where antennas
456 and 488 wansout information 10 access terminal 472 over forward link 476 and
recetve nformstion oot poocss terminal 472 over veverss link 474 ln 2 DD Sysion:,
covwaunication links 488, 470, 474 and 476 may use different froquency for
communication, For example, forward finl 478 may use & different frequency then that

used by roverse link 468, Bach group of antennas andior the ares in which they arg

designed 10 communicate 1s often reforred to 58 a secior of the access point 458, In the
aspect, snietwia groups cach are designed 1o communicals o aocess lenminals 466, 472
it i sector of the s covered by access point 456,

{5648) s communivation ovey forward lnks 478 and 478, the transmitting antennas

of acoess point 458 utiies beamforming in order to improve the signal-to-nomse ratio of

1

forward links for the differcat acoess ternunals 465 and 478 Alko, an socess point

-

using beamforming to fransmit (0 access terminals scattered randomly through its
coverage cuises less interference to-access terminals & ne 1ghhu..‘\g ceils than an accoss

point transmitiing through a single antenna 1o all its recess tenminaly,

{6049 Ast access point 458 may be a fined station used for communicating with the

terminals and may also be veferred to as an access point, a Node B, or some other
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[y

terminglogy. An access torainal 466, 472 may aiso be calied user equipment (UE), a

wirsless communication device, terminal, access terminal or some other ternunology.

{830 FIG. § 58 a block disgram of an sspect of & transmitter systemn $18 (also
kuown 18 the access pointy and 4 receiver system 558 {ai so knows ay acoess terminel) in

streams i3 provided from 2 duta source 812 to s fransmit (TX) data processor §14,

851 In an aspest, each data stream is fransmitted over a respective transmit

atenma. TX data processor 814 formats, codes, and interleaves the fraffic daty for eaeh
datz stream based on a particular coding scheme selected for that data stream o provide

5

coded dat

a2

PR SR

HHERE The eoded dats for each data stream may be multiplexed with pilot dats
using OFDM technigues. The pilot dats is typically a known data pattern that is
processed i @ known muanner and may be used at the receiver system to estimate the
channe! res . The maliplexed pifot and coded daty for each data strosm 8 then

modulated {’i , symbol swpped) based on 2 particudar modulation scheme {o.g., BPSK,

b

QSPR, M-PEK, or M-QAMD selected for that data stream to provide moduiation
symabols, The data rate, vodirtg, and modulation for each data streans raay be

deternmined by instroctions performed by processor 538

HEERRS The modulation symbols for all date greams are then provided o a TX
MIMO processor 828, whick may further process the modulation symbols {eg., for
OFDM). T MIMG provessor 520 then provides Ny modulation symbel stroams to Ay

wansttiers {TMTRY 8234 throngh 522t {n certain implementations, TX MIMO

prevessor 328 ppplies beamiftrming weights to the svmbols of the dats streans and 1o

the snteving from which the symbed is belng ransmitted.

$HS41 Fach transmitter 522 receives and provesseg Belive 8y ol strean 1o
¥ b
wovide one of more analog signals, and further conditions {e.g., amplifies, filters, and
b= t~

de g modolated signal suttable for ransoussion

o

upconverts) the am

over the MIMO chaanel Nrmodulated signals &

sransmitters 522a through 522 are

,«
bt
[l
m

then transmitted from Ny antennas 524a through $24¢, respectively

{888 Atreceiver system 588, the trangmitted modulated signals are received by Ny

antennas 3522 through 582r and the received sigoal from each antenny 552 45 provided
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to & respective recetver (RCVRY $54a through 884y, Fach recvive

&
1943
U‘t

4 conditions {o.g,

filters, smphifies, and downcanverts) ; fizes the

£
£
roy
<k
o
3
o
L]
v
[
-
h
req
%
L]
4]
o
Tk

d stonal, digh
conditioned signal to provide samples, mnd Rerther processes the samples o o provide a

curresponding “received” symbol stream,

HEERTH An RX data processor $60 then recsives and processes the Ny received
symbol streams from Ny receivers 554 based on a purticular receiver processing
technique to provide Ny "detected” symbol streams. The RX data processor 868 tien
demodulates, deinterleaves, and decodes each detected symbol stream o reeover the
traflic dats for the data strearn, The processing by RX dats processor 568 is
complementary (o that perforned by TX MIMD processor §28 and TX data processor

314 antrastsiifter system S16

{8857 A processor S78 pertodically determines which pre-coding matrix © use

{diveussed below). Processor 374 formulates g reverse link message comprising a
rix index portion and a rank value portion
RBERET The reverse link message may comprise various types of information

regarding the conumunication Hnk andior the received data stream. The reverse Hnk

message iy then provessed by & TX data processor 838, which alse receives trafl

For a number of data strearms from a data source 836, modulated by a modulator 588,
conditioned by trariarnitters 884a through 554r, and wansmitied back 1o transmitier
system 318

{8asg] Al ransmiiter system 518, the modulated signals fom recebver system 556

v antennas 524, conditioned by recetvers 522, demodulaied by a
demodulator 848, and processed by a RX data processor 342 to exiract the reserve link

1

nessape transvaitted by the recciver systom 838, Frovessor 836 then determines whic

gre-coting roalrix 1o use for determining the beamforming weights then procssses the

sxiracted medsage,

L I anvaspect, logical chanvels are ¢lassifisd mio Control Channeds snd
Trathie Channels. Logieal Control Channels comprises Broadeast Control Channe
(BCCH), which is DL channe! for broadeasting system control information. Paging
Control Channel {FOCH), which is DL charnel that transfers paging informst
Multivast Control Channel (MCCH} which is Point-to-multipaint DL channel used for

transmitting Maoltimedia Rroadeast and Mullicast Service (MBMS) scheduling and
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sorivel imformation for one of several MTCHs. Generally, alter establishing BRC
connection this channel is only used by UEs that receive MBMY (Note: old
MOUCHAMSCH). Dedicated Consrol Channel {DCOCH) » 1s Poini-to-point bi-directional
chaanel thal transwits dedicatad contre! information and used by UEs Raving an RROC
connection. In aspect, Logical Traffic Channels comprises a Dedicated Traffic Channs]

o N

. which i¢ Point-to-point bi-directional channel, dedicated to one UE, for the

for of user information, Inaddition, a Melteast Traffic Channel (MTOY Hy for Boint-

to-muttipoint DL channel for transmitting waffic date

REEN, n an aspeet, Transpont Channels are ted into DLoand UL DL
Transport Channels comprises 8 Broadeast Channel (BCHY, Dovwslink Shared Data
Channel (DL-SDC i~} and 3 Paging Channel {PCH), the PCH for support of UE pows
ving {BREX eyele s tindicated by thenetvork 1o the UEL broadoasted over entire cell
and mupped o PHY resources which can be used for other sontrolitralfic channels. The
UL Transport Chansels comprises 3 Random Access Channel (RACH), a Beguest
Channel (REQUH), an Uplink Shared Data Channel {UL-SDCH) and phurality of PHY

channeds. The PHY channels comprise a set of DL channeds and UL channels,

10662]  The DL PRY channels comprises: Commen Pilot Channel (CPSCHY,
Synchronization Channel (SCHY; Common Control Channel {CCCH),; Shared DL

Contred Channel {SPCCHY, Malticast Control Channel OMCCHS; Shared UL

Assignment Channel (SUACHY, Acknowledgement Channel {ACKOH); DU Physicat
Shared Data Channel (DL-PSDCH): UL Power Control Channe! {UFCCH), Pag

Indicator Chanse! (FICH): Load Indicator Channel {LICHY, The UL PRY Chamnels

i

ag
(J’.}

comprises: Physica! Random Access Channel (PRACH); Channe! Quality Indicator

Channel (CQICH); Acknowledgement Channel {ACKCH . Antennas Subsed Indicator
Channel (ASICH); Shared Request Channel {(SREGCH); UL Physical Shared Data

C
Channel (UL-PSDCHY, Broadband Pilot Channel (BPICH)

.‘

SZs handover and flow

AUE

{8063} in FIG. &, d methodology 608 1 deépicted for an 8

leseriptor to provide for PCC rule provisioning for muitiple mobile IP
01 s mitached o an access gatoway #1 ij',A_G\-‘v‘-i} &84 (block $88). The UE sti2
performs access authentication to an access pateway #2 {A-GW-2) 668 as depicted w
§318, which in trp completes forming 8 seoure attachment by performing authentication
d

authovization {dlock 6312

oy
23N
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7

FAAAY] & Subacriber Server (HES) 814 via 3 402 packet data network (PDN)
gatoway 616, also referred to a3 “core PON GW”, The UF 883 is then ahle to rSquesta
iocal P address (CoA) from the A-GW-2 608, depicted at 618, A new IP-CAN
{Intemet Protocol Connectivity Acoess Network) session is established {istantiated) by
3 new aceess-PCEF 628 at the AcGW-Z 608 by including all 1P addresses cond Tged by

th(:‘ UE f&{sﬁ it !7 §\ (bn"b‘( ﬁz&?

Foiaaf In an ilustrative aspect, this is provided by the A-PCEF 638 sendin £
internet Enginesring Task Force (IETF) Diameter {REC 3588) Credit Control Request
(COR) message to 2 PCRF 624, Hak wing a CoA with the IP-CAN session, depicied at
$26. The PCRY 624 responds by making & rules decision {(block 628). As depicted in
bluck 638, the PURF 624 can advantageously consider as an inpus witat services re one
going in deciding on PCC rules so that service dissuption is not gxperiencad by the UE
642. The PCRF 624 provisions the A-GW-2 608 by sending a Dismeter credit control
angwer ({CCA} as depicted a1 833, The A-PCEF §28 af the A-QW-2 688 fnstalls the
POC rules (block 634). The A-GW.2 608 wransmits a local IP address (CoA ) re sponse
to the UL 682 as depivted at 636. The UE 682 provides a binding update (BU) w the
420 PDN GW 616 that includes the Home Address (HoA) for the UE 682 as weil a3 the

new CoA as depicted at €38

HEERY A Home Agent {HA) 540 af the 402 PDN GW 616 keeps truck of these
asspoiations between HoA and Qud. A core PCEF (O-PCEF) $43 siso af the PDN QW
616 performs an IF-CAN session modification in order 1o prowvide the PORF 624 witd
the CoAs registered at the HA 648 so that the corrent POC rules can be sent to the A-
PCEF 628 (block $44). Tothat end, the 402 PDN GW 616 sends 2 Diameter OCR that
mcludes HoA and CoAs to the PCRF 624 s depicted at §46. The PCRF 614 binds the
IP-CAN gession to existing Applicativn Functions {ATF) sesstons, soch a8 by PULL
IPLCAN session mpdificatinn (Block 848). The PORF 634 makes 3 BOO rules decision
{block 658} and responds with a Dlameter CCA, depicted a1 $82. The 402 PDN OW
{Core GW} 618 matalls the PCC rofes (block 654) and sends 3 binding
acknowledgement to the UE 602, a5 depicted st 56, PCRF-inttiated IP-CAN sess

i

o

lermination or modification is made as appropriate as depicted at 658 between the

PORF 624 and an A-PCEF 668 at the A-GW-1 604,
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REE b FIG. 7, evolved base node (eNB) 788 has  computing platform 782 that

£t

provides means such as seis of codes for causing a compyter to conduct ys inle

wirefess IF sessions for client-baged mability within a PCC architecture, In particular,

the computing platform 782 supposts such sessions having multinle care of addresses
{CoA)} that need 10 be associated with a home address {Ho Ay of the UE 788 for Policy

and Charging Controt {PCC) purpsses. In particular, the compating platform 762
meludes a computer roadable sterage medivm {e.g., mamory) 784 thet stores a cluralily
of modules TU6-712 executed by a processor(s) 726, A modulator 722 vontrotied by the
processor 728 prepares a downdink sigoal for modulation by a transmitter 724, radiated

by antenna(sy 726, A receiver 728 receives uplink signals from the antennals) 726 tha

are demaodulated by 8 demiodulator 728 and provided to the processor 728 for decading,
In particular, & means {e.g., module, set of codes) 786 is provided for establishing a first

Iternet Protocol (TP} session for user squipment (UR) for wireless dats packet

commmmications by cbtaining an [P sddress provided by an access policy enforcement

function at an access node. A means {e.z., module, set of codes) 708 s s provided for

invtantisting a second IF session for UE for the wiveless data packet conmmunications by

s

st session with & home address {HoA j provided by &

ey
w5
[
]
115
e
g
&
oo
£
&3
Pa-
7
ul
2
o
il
=

core policy enforcemernt function remate to the access node. A means {e.g, module, set
ofcodes) 718 is provided for communicating the establishment of the first and socond
IP sessions o & policy nile function. & means (e.g., module, setof codes) 712 is
provided for communivating the associated TP Address of the first seasion inresponse o
instantiation of the second IF session to the policy nule function. The first and second
sessions are tied Yo identify the policy enforcement function where the policy rules need
to be enforced. in one aspect, the two sessions are tied 0 identify the pulicy

enforcement function where the Chuality of Service {QoS) and Policy Charging Contrel

{08873 With continued referevics to FYG. 7, user equipment (UB) 788 has a
computing platform 752 that provides means such as sets of codes for causing a
computer © request nuittiple wirelese 1P sessions for client-based mebility within g
PCC architecture. In particudar, the computing platform 782 supports such sessions
having saudtiple care of addresses {CoA) that need to be associated with & home address
hoy and Charging Control (PCC) purposes. In partcular,

o
the computing platfornt 732 inclades a compauter readuble storage medinm (e g,
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memory} 754 thal stores a plurality of modiules 756-T68 excouted by ¢ processér(sy TH
A modutator 772 controliad by the processor 778 prepares an uplink signal for
madolution by a transmitter 774, radiated by antonnals) 776 ua depicted at 777 1o the
eNB 768, A receiver 778 receives downiink signals from the eNE 708 from the
anfennals) 776 that are demadulated by a demodulstor 778 and provided o the

processer 778 for decading. In particular, o means {v.g., module, set of codes) 756 is

for commumicating from user equipment o & network filtest ing information comprs

routing information for different Internet Protocol (IF) flows theo ugh different nocesses.

Meuns {e.g, maoduls, set of codes) 788 are provided for receiving communication from

a lirstaceess gatoway in accordance with a frst policy rule received from the core

polivy enforcement function,  Means (.., module, sot of codes) 768 are provided for
reesiving commmunisation from a second sccess gateway in accordance with a second

policy rule received at an access policy enforesment funstian, wherein the network

comnmuicstes the filtering inforoiatios by a core policy enforcement fimction o a

policy rules Rmction together with » home address (oA and st least one cave of

address {CoA}, and establishes resources by the policy rales fumetion hased on the
routing informuation and provided CoA.

{BHOR] What has been described above imcludes examples of the various aspeets. It
15, of tourae, not possible to deserdbe svery conceivable contbination of COMPONERIS oF

wethedologies for purpases of desenbing the various aspecis, but one of ordinary skill

{l
T
77

in the art may rocognize that many further combinations and permutations are possitle,
Accordingly, the subjsct specification intended to embrace all such alterations,

modifications, and vacdations that il within the spint and scope of the appended
A ¥

Nk

claims.
108681 In partoular and inregard w the various funciions performed by @

described components, devices, circuils, systems and the lke, the

M

reference 0 « “means”) used to deseribe such cernponents are intendad o correspond

unless-otherwise indicated, tv any component which performs the spectfied Tanction of

5 “

the deseribieg

foba

component {e.g. . 8 functional equivalent), even though not strw;mrziii}f

E:

1z

aquivalent & the disclosed structure, which performs the function in the herein

tflustrated exemplary aspects. In fus regard, it will also be recognized that the varipus
aspeels include 3 system as well a8 a cornputer-readable medium having computer-

executable instructions for porforming the acts andfor events of the varioss methuds,
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1 particular feature may have been disck

=

0078

in sddition, while

P

2%

to only one of several roplementations, such foature may be combived w

other features of the other implementations as

given or particular application, To the exient that the terms “in

and vangnts thereof are used in either the detailed description or the

MIC

LHSIVe I & manner spmisr et

»,,4

are intendedto b ¢ term Ceomprisi

4]

d desoription of the of

100, 18 will be appreciated, various y

gystems and

=

2

or knowledge or rule based components, sub-compone

,.1
£
o
(%
G
Z
23
4
=
o
il
£

methodehegies, @

systems, Bayesian belief networks, fuzzy logic, data |

2}

such cornponents, inter alia, can awtomate

-

N

hereby 16

s
=

make portions of the sysiens and methods more adaptive

methods may inelude or'consist of artificial inieiligen e, moackine

caswel g

PCT/US2009/033151

sed with respect

18 one oy more

A

may be desired and advantageous for any
cludes,” and “including”

laims, these temm

. Furthermors,

IS IS rneant o be a

portions of the disclosed

2.8, support veetor machines, nevral networks, expernt

€ certain mechanisms or progesses performed

and infelligont. By way of exaniple and not limitation, the evolved RAN {e.g., avcess

point, eNade B} can txfer or predict when 2 robust or sugmenied chee

8872 in view of the exemplery systems described supra, method
be tmplemented in accordance with the disclosed subject matier have beent

Y

2l Jow diagrams. While for purposes

reshown and described a5 8 senis

understooid and apprecisted that the claimed sabject matier is not

pivted and described herein. Moreover, notall

D,

bincks from what is de

may be reguired to implement the methodologies des

N

should be further appreciated that the methodologies dise

imited ‘z)y the arder of

blocks, as some blocks may occur in different orders andfor concurrently with

b other

i iHusirated blocks
eribed horein, Addionally, ot

“fosed heretn ave capable of

being stored on gn article of manufacturs to Seilitate transporting and transferring such

methodologies to computers. The term article of

fntended 1o encinpass 4 computer program accessible from any compnter-readab
device, carrier, or maedia
73 it shouid be appresiated thal any patent, puablication, or other disclosure

material, iy whole or in part, that

is said o be incorporated by reference hergin s
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incorporated herein only to the exient that the - incorporated material dosg not conflict

disclosure. As such, and (0 the sxtent necessary, the disclosurs as expliciily sst forth
herein supersedes any conflicting material incorporated herein by reforence. Any

material, o portion thereof, that is said 1o be incorporated by reference herein, but

which conflicts with existing definitions, statements, or other disclosure material gst

il

forth berein, will only be & porated o the ettent St no conflict arises hotween that

incorporated material and the existing disclosure material.



WO 2009/100177 PCT/US2009/033151

i
L

CLAIMS
What iz claimed s

E A method for provisioning policy rales for multiple data packet sessions

over 3 wireless communication network 1o user equipment, comprising
estabhishing a first Internet Protocol (1P) session for user equipment (UE) for

wirelesy date packet conmmnications by obtaining an I address provided by an gecvss
policy enforeement function af an acoess node;

mstantiating 8 second IP session for UE for the wireless data packst

convmunications by binding the 1P address of the fisst session with @ home addesss
{Ho&) provided by a core palisy enforcement fanction ramote to the access nods;
compmunicating the establishment of the first and second IP sessions 10 a pelicy

rale function:
coramunicating an associated 1P address of the first session in response ©

instantiztion of the spcond 1P session to the pelicy rule funciion; and

{b

tying the fust and the second sessions 1o identify the poley enforcement

funciion where the policy rules aged 1o be enforced.

addresses.

3 The method of clainy 1, further comprising
determining at the palicy rule funcion that 3 prior session with € sscond ascess

£

gateway existed for the UR,; and

cotmmunitanon o 3 second dooets pohicy enforcement-function ot the sevond socess
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4. The method of elaim 3, further comprising modifving
by termunating.
5. The mathed ofclaim 1, further comprising:

cenununicating from user eg

funciion filiering
wiormation; and

determining poliey rules that reflect the filtering information.

&. Al least one processor {or provisioning policy rules for nwiltiple data

packet sessions over @ wireless commuication network to user oyquipment, comp

2 first module for establishing a Huerhet Protocol (1) first session for user

a second module for establishing a second IP session for UE for the wireless

1

data g}af:k&t communications by binding the 1P address of the first session with 3 home

address {HoA ) provided by a core policy enforcement function remote to the acosss
nade

a-third moduds for compumicating the esinblshment of the firstand geeond TP

sessions #r 3 policy rule function;

in response 1o establishment or apdate of the second 1P session to the policy rule
function; and

& fifih modale for tying the {irst and second sessions o identify the palicy
enforcement function whers the polioy rules need to be enforced.

7 The at feast one processer of clairg §, further coraprising:

receiving 8 binding apdate (B from UE at a Home Agent and

curnrmunicating the establishment of ¢ Srst [P seaston and the instantiation of 8
seennd 1P session and HoA associated with the 1P address of the first IP session o the

policy rule function by sending a credif control reguest {OCR) with registered 1P
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& The at feast one processor of claim 6, farther comprising:

g mooduie for determining af the policy nule function that a prior session with 4
second avcess gateway existed forthe UE; and
a mindule for modifying the prior session through 4 policy nide function-iitiated

communication 1o g second aceess policy enforcement function st the second acoess

2 The at least one processor of claim §, further comprising modifving the

priot session by erminating.

PG, The at lesst one proceesor of chun 6, turther contprising:

a modide for communicsting from user eguipment fo the policy rales function

: 2

filtering nformation; and

dei‘-ermming polioy rules that reflect the Hlterng mivrmation,

<

P A computer program product for provisiening policy rules for multiple

data packe

i‘:*
"
'...:
r-.
u
«(—

sessions gvera wireless conununication network to user eguipment,
comprising:
a first set of codes for causing a compuier W establish & Internet Protocol
(IP} firat session Tor usér equdprment (UE) Ry wireless data packet communtoations by
\ Yy
obtsming an IP address provided by an access policy enforcement function al an acocss
b X

node;

=3

a second set of codes for causing the computer 1o establisii asecond §
session for UE for the wiraless data packet communications by binding the 1P address of

a3

the Hrst sesston with & home sddress (HoAd o

a third set of codes for causing the commater 1 comynmueats the
establishiment.of the fivst and second 1P sessions {o # policy rule function;
a fourth set of codes for causing the computer to communicate the

o establishment or update of the

’Zﬂ
w
]

associmed 1P Address of the first session in response

sccond P session 1o the policy rule function; snd
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& 11fth get of vodes for causing the computer to tie the first and second

sessions to identify the policy enforcement function where the potioy rules need o be
enforced.

ET ‘I 1‘\ LY TEr MIFDOYs bl ‘g;i ‘T f S 3 i { TR o aee N

b Ae computer program product of olaim 1, further comprising:

« the computer fo reepive 8 binding update (BU) from

& set of codes for causing the computer {0 communicate the estabhishiment of &

v

{irgt IP sesston and the nstantintion of a second IP session and HoA associated with the

o]

19 address of the first IP sesston 1o the policy rule function by sending & credit control

1

request (COR} with registered 1P addresses.

P
T

i3 The computer programeereduct of clatim 1, Suther comprising:
g i s

P
=
=
5
e
:S
el

a set of codes for causing the computer © determing at the policy vy

that & prior session with 3 second access gatewsy existed for the UE; and
a setof codes for papsing the computer o modify the prior session through a
policy rube function-initisted compunication 1o a second access policy enforcernest

funotion at the second access gateway.

14, The conpater program product of elzim 13, further comprising & set of

codes Tor causing the computer io modily the prior session by termiinating,

15, The commuter program product of clafm 11, further comprising

& set of codes for causing the computer te communicate From user equipient 10
the policy roles function filtering information; and

a set of codes for causing the computer 1o determine policy rules that reflect the

fltering information

6. An spparatus for provisionisg policy rules for muhtiple data packet
seasions over a wireless communication network to-user equipment; comprising:

ravans for establishing a first Internet Protocol (19} seesion for user sqwproent
{UE) for wireless data packet communsications by obiaining an [P address provided by

olicy enforcement funciion atan actess node;

5
=t
25
&
I
%
i
5
3
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means for establishing & second 1P session for

comnutieations by binding the IF address of the fir

{Hod} provided by a core policy enforcerment function remwote {0 the acce
means for commumicating the establishment of the first and §
to a policy rule function
means for communicating the associated 1P Address of the first session in

respRase 1o establich

by

nent or update of the second 1P session o the poliey rule funetion:

means for tying the first and second sessions fo dentify the policy enforcement
fanction where the policy rules nesd o be enforced.
17, The appavatys of claiy 16, further comprising:

raeans for receiving & binding update {BU) trom UE at & Home Agent; and

means or cotmunicating the cstablishment of 2 first P session and the

instantiation of a second I session and HoA associated with the IP address of the firs
iP session to the policy rule functins by sending & credit contro! request {CUR} with

34 Thy apparatus of slam 16, further cempré g

means for determining at the poliey rule function

secondd socess pateway existed for the U, and

mieans for modifying the prior sssston throwgh a polioy rule functon-nitiated
4 = b ol ¥ )

E
\»J

nunication 10 & second ascess policy enforcement function at the second acecess

gateway,

comprising modityving theprier

session by ten

20, The apparatus of olsim 16, further comprising:
meany for commumitating from user sgaipment to the pohicy rules finetion
filtering information; and

means for detenmining policy rules that reflect the fltering Wnformation,
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21 Anapparatus for provisioning policy reles for multiple data packet

sessions over 2 wireless communication petwork 1o user eqaipment, comprising:

ay acoess policy function at an aocess node for establishing = first Intemnet
Protocel {IF) session for user equipment (UE) for wireless dats packet communications
by ubiaining an {F address;

3 oore poiw« enforcernent funciion remote to the avcess node for esiablishng a

7
o
ot

geond 1P session for UE for the wireless data packet communications by binding the 1P

address of the frst session witha honwe adidress (HoA)

a policy rule fumction for reeeiving & commumication comprising the

cstablishment of the first and second IP sessions and Hod associated with the st CoA

and Tor tying the two sessions;

the core policy enforcernent function for communicating the establishment of the
first and second P sessions to 2 policy rele finction;

the core policy enforcement funciion R comrnanicating the assoelaied IP

Address of the first session in response to establishment or update of the second 1P

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

where the pal‘is}-‘ nitles ueed o be enforced.

32, Theapparatus of claim 21, forther comprising
& core gateway for receiving & binding wpdate (BUY Fom UE at a Home Agent,
and for the core gateway for communicating the establishment of a first 1P session and

instantation of 4 second 1P session and HoA assoiated with the 1P address of the figss

iF session 1o the policy rule fumetion Dy sending 4 credit Control request {UCR) with

registered IP addresses,

23 The apparatus of claim 21, wherein the pobiey rule function is Surtier for
determuining at the policy rale function that ¢ prior sesston with g second access gateway
existed for the UE, and further for modifying the prior session through a policy nile
function-initiated communication 1o # second access policy enforcerment function al the

seorul acooss gateway.
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4. Theapparaius of claim 33, wherein the policy nide fonction i Ruther for

modifying the prior sesston by terminating.

25, The apparates of claim 21, wherein the home agent i Swther for

[w

commmunicating Hltering nformation from user equipnient jo the policy rules fmction,

ok

and wherein the policy rule function s further for determiining policy rules thet reflect
and whersin the policy rule & turther for deternining that reflect

26, A method for requesting mwdtiple data packet sessions at user eguipment
aver 2 wireless communication selweark, comprising:

mation belween

coramwncating filtering information comprising routing inf:
the user sguipment and a8 network;
communicating the filtering information by & core policy enforcement function
to @ policy niles function together with 2 home address (HoA) and at least one care of
address (CoAy and

By
3

establishing policy rules at an access policy enforcement function by the poliny

rutes function based on the routing information asd provided CoA.

27, Atleast une progessor for requesting maltiphe data packet sessions at
WST eyipiment pver a wiveless conynuanication network, comprising:
a first module for communicating fltering information conpuising routiag
information between the user equipment and a natwork;
3 second module for commumicsting the filtering information by a core policy
enforosment function to & policy ndes function together with 2 home address (HeAd and

at least one care of address (CoAd; and

a third roodule for establishing policy roles atan gecess policy enforeement
function by the pelicy nides function based on the routing information and provided

28 A Computer program product for requesting multiple data packet sessions

pi4

af user e ‘HlUIBCPt aver a wireless communication astwork, com T Nii’i 144

a pomputer readable stovage medinm comprising,
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3 fist set of codes for cavsing @ conputer o communicate filtering

miormation comprising routing information between the wser equipment and a netwark;

a second set ¢f codes for causing the compister 10 communicate the

filtering informstion by & core polioy enforcoment function to a policy ndes function

wogether with g home address (HoA} and at least one care of address {CoA) and

2 third set of codes tor causing the computer W establish policy ndes at
21 8Ceess gmia y enforcement function by the policy rules function hased on the routing

2% An apparatus for requesting multiple data packet sessions at user
SQuipIent over & wireless communication network, comgrising:
mzang for compmnicating Gltering information coraprising rowting information

o

hetween the user equipment and a network;

neans for conununicating the {iteving information by a cove polivy enforesmernt

function to a policy rules function together with g home address {HoA) and at feast one

cars of address (CoAY, and

;,,,

means for establishing policy rules at an gecess policy enforcement function by

the policy ndes function based on the routing inforrestion and provided CoAl

30, An appurstus for requesting multiple data packet sessions at user

spepment over 2 wiveless comenunication network, comprising:

o

anetwork:

gowess nodesior conmounicating fltering mfermation comprising ronting

information between user squipment and the network;

a policy rules fanotion;

a core policy enforeement function for communicsting the fifering mfirmation

ciion together with a home address (HoA) and at lesst one care of

o
<
Py
poce
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iy
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vl
fn
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e
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policy enforcement function at AN 706
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Means (module) for communicating the establishment of the first and
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