POLI CY CONTROLAND CHARG NG (PCC) RULES BASED ON MOBI LI TY PROTOCOL [ 0001]
The present application clains priority to provisional U S. Application
Serial NowoeddR177613, entitled "PCC RULES BASED ON | P- CANUSARINEBRLE | P, "
filed January 14, 2008, assigned to the assignee hereof and incorporated
herein by reference. BACKGROUND | . Fi elld [ 0002] The present disclosure

rel ates generally to communi cation, and nore specifically to techni ques for
supporting policy control and charging (PCC) functions in a wireless
conmmuni cation network. 11. Background [0003] Wrel ess comunication

net works are wi dePQIdMpNKENNT MQB} BésINGNROORUIAESer vi ces such

as voice, video, packet { These wirel ess
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net works may be nultipl e-access ne S capa rting multiple
users by sharing the avail able network resources. Exanples of such
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Single-Carrier FDMA (SC-FDVA) networks. [0004] A user equi pment (UE) may
communi cat damiarh14 2008 alssigsecdhtetthordsignae berdefr andonexpdrated diedtat by wifethnee. r enot e
entity (e.g., another UE). The UE nay exchange packets of data wth the
renote entities, and these packets nay be routed through various network
entities in the wireless network. g kstNpRy be processed differently
by the network entities depending on ether or not the UE is using a

mobi | ity prot ocgljelguch as Mbile Internet Protocol (MP) to support

roaming. It nay be desirable to properly support PCC functions regardless
of whet her [#02hot Bheratsedent isslasvesc atlaics ganethllyy ta remMuBRUBLIMVARYNE 0005]

Techni ques for.s orting PCC functions. in a wreless ¢o igat i.on networ k
are descri BRGever . AR BBl Buthl R R RS N o) B

a wireless communication network.

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These wireless networks may be multiple-access networks capable of supporting
multiple users by sharing the available network resources. Examples of such multiple-
access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] A user equipment (UE) may communicate with a wireless network in order
to exchange data with a remote entity (e.g., another UE). The UE may exchange
packets of data with the remote entities, and these packets may be routed through
various network entities in the wireless network. The packets may be processed
differently by the network entities depending on whether or not the UE is using a
mobility protocol such as Mobile Internet Protocol (MIP) to support roaming. It may be
desirable to properly support PCC functions regardless of whether or not a mobility

protocol is used by the UE.



determ ned based on (i.e., by taking into account) a paraneter that can

i ndi cate whether a nobility protocol is used by a UE. This paraneter may be
an | P- CANVOyp@/q@aranet er that is present in PCC signal i RgT/Ush@9B&@@G22 ul es
determned in this manner may provi de certain advantages, as descri bed

bel ow. [0006] In one design, a Policy trol and Chargi ng Rul es Function
(PCRF) (or an equivalent network entity) may receive a request/indication
froma first network entity (e.g., a hone agent) to establish a PCC session
for a UE accessing the first network entity using a nobility protocol

(e.g., MP). The request may incl udlBUMMARYAN Type paraneter, which may

be set tot bility. protocol. The P .determne the nobiljt
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PCC rules may include a first set of at least one filter to identi
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count each WadKReYide gertaimadgingges. podesrfibahbelpycket s for the PCC session may
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of the disclosure are described in further detail bélow BRI EF DESCRI PTI ON
OF THE DRAWdNG8clude a first set of at least one filter to identify packets for the PCC session, an

indication of whether to count the packets for charging, quality-of-service (QoS) rules

for the packets, charging information for the PCC session, and/or other information

related to the PCC session. The PCRF may send the PCC rules to the first network

entity, which may apply the PCC rules on the packets for the PCC session and may

count each packet for charging.

[0007] The packets for the PCC session may be encapsulated in tunneled packets,

which may be exchanged between the UE and the first network entity via a second

network entity (e.g., a serving gateway). In this case, the PCRF may determine second

PCC rules for the second network entity. The second PCC rules may include (i) a

second set of at least one filter to identify the tunneled packets and (ii) an indication to

not count the tunneled packets for charging, which may be implicitly provided by the

absence of charging information in the second PCC rules. The PCRF may send the

second PCC rules to the second network entity, which may apply the second PCC rules

on the tunneled packets. The tunneled packets may be counted only once for charging

by the first network entity and not by the second network entity.

[0008] Various aspects and features of the disclosure are described in further detail

below.



[0009] FIG 1 shows an exanpl e network deploynent. [0010] FIG 2 shows
packet processing to tunnel an Internet Protocol (IP) packet. [0011] FIGS.
3 and 4 swowomwvwipsocesses to support PCC using | P- CAN Pgpals20003®@p2 FI GS. 5
and 6 show a process and an apparatus, respectively, to support PCC
functions by a PCRF. [0013] FIGS. 7 and show a process and an appar at us,
respectively, to support PCC functions by a hone agent. [0014] FIGS. 9 and
10 show a process and an apparatus, respectively, to support PCC functions
by a serving gateway. [0015] FIGS. 11 and 12 show a process and an
apparatus, respectively, to support PCC functions by a UE. [0016] FIG 13
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[0016] FIG. 13 shows a block diagram of various network entities in FIG. 1.

DETAILED DESCRIPTION
[0017] The techniques described herein may be used for various wireless
communication networks such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other networks. The terms “network™ and “system” are often used interchangeably. A
CDMA network may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. cdma2000 covers IS-2000 (CDMA2000 1X), IS-95 and IS-
856 standards. A TDMA network may implement a radio technology such as Global
System for Mobile Communications (GSM). An OFDMA network may implement a
radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB),
IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc.
UTRA and E-UTRA are part of Universal Mobile Telecommunication System (UMTS).
3GPP Long Term Evolution (LTE) is an upcoming release of UMTS that uses E-UTRA.
UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named “3rd Generation Partnership Project” (3GPP). ¢cdma2000 and UMB
are described in documents from an organization named “3rd Generation Partnership

Project 2”7 (3GPP2). The techniques described herein may be used for the networks and



clarity, certain aspects of the techniques are described bel ow for LTE, and
LTE termnology is used in nuch of the description below [0018] FIG 1
shows an weanp/®i11et wor k depl oynment 100. A UE 110 may c@ecwiusz@aosontth an
Evol ved Universal Terrestrial Radio Access Network (EUTRAN) 120a or a

non- 3GPP radi o access network (RAN) 120b4 in order to receive one or nore
data services such as Internet connectivity, short nessage service (SM),

i nstant nmessaging (IM, wreless application prot ocoI (WAP) access
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Node B, a base station, an access point, etc. A serving gateway (S 130a
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provi de ho I wel | as other functionalities. [0020]

Al t hough n%@%gwﬁcalﬁréglﬁ—t(mm? S{até%%geg et Data Network (PDN) gateway may
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UEs and may also be referred to as a Node B, a base station, an access point, etc. A
serving gateway (SGW) 130a may terminate the interface towards E-UTRAN 120a and
may perform various functions such as support for handover of UEs between eNBs,
buffering, routing and forwarding of data for UEs, initiation of network-triggered
service request procedure, accounting functions for charging, etc. A home agent (HA)
140 may communicate with serving gateway 130a directly or indirectly and may
support one or more mobility protocols such as MIP, Proxy MIP (PMIP), Dual Stack
Mobile IPv6 (DSMIPv6), Mobile IPv4 collocated care-of-address (MIPv4-CCoA),
General Packet Radio Services (GPRS) Tunneling Protocol (GTP), etc. Home agent
140 may maintain current location information for roaming UEs and may route packets
for these UEs. Home agent 140 may be a gateway dedicated as a home agent or a
gateway that can provide home agent functionality as well as other functionalities.

[0020] Although not shown in FIG. 1, a Packet Data Network (PDN) gateway may
couple between serving gateway 130a and home agent 140. The PDN gateway may
perform functions such as packet filtering and IP address allocation for UEs, service
level gating control and rate enforcement, dynamic host configuration protocol (DHCP)

functions for client and server, gateway GPRS support node (GGSN) functionality, etc.



| evel gating control and rate enforcenent, dynam c host configuration
protocol (DHCP) functions for client and server, gateway GPRS support node
(GGSN) f uwotzoevm@ii7ey, etc. An Aut hentication, Authori zat POm/tB2@9/030922
Account i ng/ Home Subscri ber Server (AAA/HSS) 142 may store
subscription-related information (e.g., user profiles) and | ocation
information for UEs. AAA/HSS 142 may perform authentication and

aut hori zation of UEs and nay provide informati on for UEs to requesting
network entities. [0021] Non-3GPP RAN 120b ma a CDMA2000 I X network, a
W MAX net waHkA ufél@WQaﬁPn r&@%wﬂoaran% SHFEOBNIHES q%%uwrlbsmer\mﬁ%éﬂi RAN
120b may i r e t o]
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support P uncti ons. stance. of the PCEF may be collocated with each
of gat emﬁ%@& P28 AR HREOR RO TPABCSAS NERSTR SR G 1. PCRE 150

ey act as [goQa¢nt rth@prPORAl?\@onbe&syV& §ecmwzzooaf PKMRL R, f 4 OMIMAX
Appl i cation Functions (AFs), and provide PCC rules to the PCEFs. The PCEFs

may enf or cectwek POWi-i @@Wpﬂ@\mdemebyh@crwe @S(RANorN@xé\GﬁP RAN POBFngmy set
up QoS for. IPflowan I oVvi chargi n ction for the |P.flow
based o« Pt vl BaBRRgPRYeeRiERY (305 SRGH e netEb i iof sl I
etc. The Pg@fommlﬁg@&eawlgt&scrl bed in 3GPP TS 23.203, entitled
"Policy an harging control architecture,” which is publicly available.

[0023]  The [#®&2hor kASHIRE il && andha Pplecy an%%arwngo?rﬁ@rcwﬁ@rﬁl@@tl@lb(H@E@trﬁ@f
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networ ks (PLMNs). For exa a hopre PLMN (HPLMN) may | ncl ude hone agent
140 and AARIBYLS! ayconfrolicr, %Péiq é@ewwewewamfrpmmgammtlma and
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be referred to as a data flow, etc. The PCC, PCRF and PCEF are described in 3GPP TS
23.203, entitled “Policy and charging control architecture,” which is publicly available.
[0023] The network entities in FIG. 1 may also be referred to by other names. For
example, the PCEF for a serving gateway may be referred to as a Bearer Binding and
Event Reporting Function (BBERF).
[0024] The RANs and network entities in FIG. 1 may belong in one or more public
land mobile networks (PLMNs). For example, a home PLMN (HPLMN) may include
home agent 140 and AAA/HSS 142, and a visited PLMN (VPLMN) may include E-
UTRAN 120a and serving gateway 130a. Non-3GPP RAN 120b and non-3GPP
gateway 130b may belong in the HPLMN or VPLMN. PCRF 150 may include a home
PCRF (H-PCRF) in the HPLMN and a visited PCRF (V-PCRF) in the VPLMN. Each
PLMN may also include other network entities not shown in FIG. 1.
[0025] FIG. 1 shows some network entities that can support IP Connectivity Access
Network (IP-CAN). IP-CAN is a collection of network entities and interfaces that
provides IP transport connectivity between the UEs and core network entities. The
network entities in FIG. 1 may communicate directly or indirectly with one another,

e.g., via one or more data networks. The network entities in FIG. 1 are described in



Network (IP-CAN). IP-CAN is a collection of network entities and interfaces
that provides IP transport connectivity between the UEs and core network
entities.wOheowmiwerk entities in FIG 1 may conmuni cat @Caiuse@logooor
indirectly with one another, e.g., via one or nore data networks. The
network entities in FIG 1 are descri be% i n3GPP TS 36. 300, entitled

"Evol ved Universal Terrestrial Radio Access (E-UTRA) and Evol ved Uni ver sal
Terrestrial Radio Access Network (E-UTRAN); Overall description,” and in
3GPP TS 23.401, entitled "General Packet Radio Service (GPRS) enhancenents
for Evol vedUbh TRP8a00-Tatitled { EvelveRbiaisrat d egestigRishix AceesyfRANR At ard s
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I nternet connectivity via direct | P access and/or nobile I'P access. Direct
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entity thatycomy” kpRRe Hé@h%%n%far@Bﬁbl%ﬁ&ﬁlﬁgl'étfﬁbn‘?fiGPbe UE and forward the IP
packets to the UE using tunneling. bile I P access may be supported using
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wi t hout t uraiabienghtityivithl Qo iRpp@t F6r aldbaith oroht IEE.| PViabite B aétés hefdes agent
140 using a nobili ti%pr otocol such as MP. For nobile |IP access, |P packets
may be tunsefteazeef Weeackats betweehHEnbiPeanslge rrmota enijly avig atneiugrk 1304 tiat 130b.
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t he uplink 0 to home agent nicate wt
anot her UEusing tomycliagneMabde dR dcBepanlsebe 2hpPpdracdsesie MIPE Pe110t MSMIBES, | P
packet 210 includes an | P header, and_ a.payl oad. The I P header incl Bg@z
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transport |n@yiflk 19aLEGEAMpavkdtehay be tunneled between UE 110 and home agent 140 via
gateway 130a or 130b.
[0027] FIG. 2 shows an example of processing to tunnel an IP packet sent on the
uplink from UE 110 to home agent 140. UE 110 may communicate with another UE
and may generate an IP packet 210 to send to the other UE. IP packet 210 includes an
IP header and a payload. The IP header includes various fields including a source
address field, a destination address field, and a protocol field. The source address field
may be set to the IP address of UE 110 (UE1 IP address), the destination address field
may be set to the IP address of the other UE (UE2 IP address), and the protocol field
may be set to a transport layer protocol (e.g., TCP, UDP, etc.) used for the data sent in
the payload. The payload of IP packet 210 may carry a transport layer datagram, which
may include a header and a payload. The transport layer header may include (i) a
source port field that may be set to a port at UE 110 (port Y) and (i1) a destination port
that may be set to a port at the other UE (port Z). The source address, destination
address, and protocol fields of the header of IP packet 210 and the source port and
destination port fields of the header of the transport layer datagram may be considered

as fields of an inner header.



may include a header and a payl oad. The transport |ayer header may include
(i) a source port field that may be set to a port at UE 110 (port Y) and
(1) a desDizn@xaooriéport that nay be set to a port at theCoiuseedloso¢port Z).
The source address, destination address, and protocol fields of the header
of I P packet 210 and t he source port anq destination port fields of the
header of the transport |ayer datagram nmay be considered as fields of an

i nner header.[0028] |P packet 210 i s an untunnel ed packet and may be
encapsul ated in a tunneled I P packet 220 by UE 110 for the uplink. For

tunnel ed | B09ZX ket [Popagkett HA lg%w@@n%%ﬁr%etfqnéwym/e%p%l&te 19 & yangles
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address may be set to the | P address OF hone agent 140, and the destination

addr ess rraymdyéoescwmsm@retilaeﬁblldsaﬂdmelstsrhffadtlE 110. [0030] For the uplink, UE
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downl i nk, hone agent 140 may perform tunneling for [P packets, and UE 110
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t oward gat gVl 130b whi ch may forward the tunneled I P packets to
UE 110. For sinplici ty, | P packets are also referred to as sinply packets
in the des¢003®i onFarethowiplinROBE] IRehaprpdﬂ@mhamhndlmgFﬂoﬁlP Jpac]EKt}'f,lFanliSlQ)my
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rules or pghiciMytBoarR! B0BNwhite h&y forward the tunneled IP packets to UE 110. For
simplicity, IP packets are also referred to as simply packets in the description below.
[0031] Referring back to FIG. 1, PCRF 150 may send PCC rules for PCC sessions
to the PCEFs. A PCC session may be established between PCRF 150 and serving
gateway 130a, non-3GPP gateway 130b, or home agent 140 and may cover one or more
IP flows. Each IP flow may be identified by a set of parameters, which may include the
source address, the destination address, the transport layer protocol, the source port, and
the destination port shown in FIG. 2. The PCC rules for each PCC session may include
information on the IP flows in the PCC session, QoS rules or policy to apply on the IP
flows, charging information for the IP flows, and/or other information related to the
PCC session. The QoS rules may indicate the bandwidth, delay and priority for the IP
flows, whether to block or pass packets in the IP flows, etc. The charging information
may indicate the charging mechanism(s) for the IP flows, e.g., flat rate, time based, or
packet count based charging.
[0032] When a mobility protocol such as MIP is used, packets may be tunneled
between UE 110 and home agent 140 via gateway 130, which may be serving gateway



flows, charging information for the IP flows, and/or other information
related to the PCC session. The QS rules may indicate the bandw dth, del ay
and priorwOyodaomithe | P fl ows, whether to bl ock or passPpadaisets/osey2t he | P
flows, etc. The charging information may indicate the chargi ng nechani sn(s)
for the IP flows, e.g., flat rate, tinme pased, or packet count based
charging. [0032] When a nobility protocol such as MP is used, packets nmay
be tunnel ed between UE 110 and hone agent 140 via gateway 130, which may be
serving gatemaleOa or_non- 3GPP._gat eway 130b. Gateway 130 shoul d be aware
that packet!$0%/& Wrﬁ@%@aﬁeﬁ’aﬁr@g?’ t Gatyy ety §roagpP 9 aEe A1 hackes @rpoc

rules. [00 Ryt L 1 p 1dsN Whi ch both honme agent
140 and ga?@%ngfSQELave&gg%Pg ﬁ%ggy %ﬁg?%ﬁg tQ%(%arging wi th PCRF 150.
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whet her a nmobility protocol is used bg a UE. In one design, the paraneter
is an | P- CARCkRY opapagketsehowldbe cpunted eslermmes i wder @i ayaul JupgcatybargpeAN
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péréﬁeter maye di€feeonp2adedsdienspricyPARFils0or mat i on about mobi l ity protocol.
For exanpl e i ndi.cate (\i)  whethe not a

the 1 PCAN Type para
mobi 1 ity plPi3dol Insan,aspgcy C&@Eg&form’ CuisPLen mspi s @iterarlm%E%ﬁp %8 Ysed,
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may be used to distinguish between tunnel'ed packets and untunnel e acket s,
as describdﬁ:pﬂmmmmrpOQBH]CE@%Tgp¢ﬁﬁhs®®sﬂnmlm@mm3mm1aﬁﬁbwamhmgOTmela

Zg(r;\e“sg g gat&em ﬁ%o%et%g&g% Iplrcgva es 1n¥orr]f1%tqg1z agonuq rs 10Fac%655g t;r]ger e.g di rECt 'P
UTRA, UTRA, CDMA2000 1X, WiIMAX, Wi-Fi, etc. The IP-CAN Type parameter
may be expanded to provide information about mobility protocol. For example, the IP-
CAN Type parameter may indicate (i) whether or not a mobility protocol is used by a
UE or (i1) which mobility protocol is used, ¢.g., MIP, PMIP, DSMIPv6, MIPv4-CCoA,
GTP, etc. The IP-CAN Type parameter may be used to distinguish between tunneled
packets and untunneled packets, as described below.

[0035] For a PCC session between gateway 130 (e.g., serving gateway 130a or non-
3GPP gateway 130b) and PCRF 150 for direct IP access, the IP-CAN Type parameter
may be set to a radio access type. Gateway 130 may then count untunneled packets for
the PCC session for charging, and home agent 140 may skip counting the untunneled
packets.

[0036] For a PCC session between home agent 140 and PCRF 150 for mobile 1P
access, the IP-CAN Type parameter may be set to a mobility protocol (e.g., MIP). This
PCC session may be associated with tunneled packets, and the PCC rules for the PCC
session may refer to the tunneled packets. Home agent 140 may count the tunneled

packets for charging. Gateway 130 will not count the tunneled packets for charging



may be set to a radi o access type.
packets for the PCC session for charging,
count i ng wheowmuriiel ed packets.
agent 140 and PCRF 150 for

an
[ 0036] For
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char gi ngsi REEcit BohBpvenaRCh wetosedty Bis -CAN Haps marampgtarypé to a
par anet er ]ﬁﬁ@, BoRi lity protocol. [0037] Table 1 summarizes the use of
t he | P-CAN Type 6€?aneter to convey different types of PCC session. Table 1
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gateway 130 (e.g., Serving gateway 130a or non-3GPP gateway 130b) for
access authentication (step 1). Gateway 130 may further conmunicate with
AAA/ HSS 142 for AAA and access authentication of UE 110 (also step 1). UE
110 may then perform | P address configuration with gateway 130 and may be
assigned an I P address (step 2). [0039] Gateway 130 may send a
request/indication of |IP-CAN bearer session establishnment to PCRF 150 (step
3). The request may include a UE identity for UE 110, the |IP-CAN Type
parameter, and possibly other i nf or matli#Bk.1 The 1 P- CAN Type paraneter nmay
identify the radio access type (e g, F-UTRA UTRA, WMAX, etc ) for an
| P- CAN session (or [PCC sepsiAN)Type sbetoest abl i shed. 1PGRENTSHeRrBtodEt Er M
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[0038] FIG. 3 shows a design of a process 300 to support PCC using the IP-CAN
Type parameter. UE 110 may access a RAN (e.g., E-UTRAN 120a or non-3GPP RAN
120b in FIG. 1) and may communicate with gateway 130 (e.g., serving gateway 130a or
non-3GPP gateway 130b) for access authentication (step 1). Gateway 130 may further
communicate with AAA/HSS 142 for AAA and access authentication of UE 110 (also
step 1). UE 110 may then perform IP address configuration with gateway 130 and may
be assigned an IP address (step 2).

[0039]
establishment to PCRF 150 (step 3). The request may include a UE identity for UE 110,
the IP-CAN Type parameter, and possibly other information. The IP-CAN Type
parameter may identify the radio access type (e.g., E-UTRA, UTRA, WiMAX, etc.) for
an IP-CAN session (or PCC session) to be established. PCRF 150 may determine that

Gateway 130 may send a request/indication of IP-CAN bearer session

PCC authorization is required and may request for authorization of allowed service(s)
and information on PCC rules from a local or external entity (not shown in FIG. 3).
PCRF 150 may make an authorization and policy decision on the request from gateway
130 and may determine PCC rules for the PCC session based on the IP-CAN Type

parameter and other information. PCRF 150 may then return an acknowledgement



paraneter and other information. PCRF 150 may then return an

acknow edgenent (Ack) of | P-CAN session establishnent to gateway 130 (step
4) . The awBnosedryenent may i ncl ude the PCC rul es, char @cmgiSeeobosoval i on,
and/or other information for the PCEF at gateway 130. The PCEF may enforce
the PCC rules from PCRF 150. [0040] A fh st PCC session may be established
bet ween gateway 130 and PCRF 150 in steps 3 and 4. This PCC session may be
associated with the radio access type given in the |IP-CAN Type paraneter
sent in step 3 and the I P address assigned to UE 110 in step 2. This radio

access- speéﬁﬁk)cofﬁ&@%%ﬁw %&Pllﬁr@@t%g%@w% etend)r Thaaeinondedegmsat ket s,
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the PCC rules provided b step e service
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t he untunn packet s | P. f1 ows covere t he PCC sessi o y 130
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the charging information provid CRF 150 (block 5). [0041]" At a later

time, UE 110thealP-QAX Typet prrameteneRt anEep_i@ndﬁlye Ee@@kwmemgrtf@itthE 140 in
conmuni cat i i t.h a |S|ted ne since an |.P address, pref,j x for

oo net aor B Tty Pdid B R ermRtteni SRl e BE b Vi Snhfhistid ° 150,
UE 110 may paetdhorwhighmbitbe ﬁd@hﬁg@ﬂba@ﬂ@iﬁd‘ gevict dReAovt engfiabhdlgdedansgeur e
association with hone agent 140 (]ste . Hone agent 140 may further
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[0042] UE hereafter sen ng u e an

current | O(fR)tWSCdOVéI@d bonie BOEnLssich) Gatepy T30 nﬂpmieteagﬁnhnﬁaﬂﬁeladapadléerfosend a
request/ indi catl on of | P-CAN bearer session establishnent to PCRF 150
(step 8). TePEEqieuen hﬁsy‘d.qacthﬁa@%qwaﬁﬁ@wnwlﬁ@ Raeceynt these MRCkREy
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established. P erm ne aut hor| zatlon necessary,
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IrTIr;LIOIr I”f‘; | Ohetvidrk QHNEY 119 QifARGH frdrH RRGP 24Ar &89 AU IRV b e@der UE anothsy
perform an Internet Key Exchange (IKEv2) to establish a secure association with home
agent 140 (step 6). Home agent 140 may further communicate with AAA/HSS 142 for
AAA for the Internet Key Exchange for UE 110 (also step 6). UE 110 may obtain a
new IP address as a home address.
[0042] UE 110 may thereafter send a binding update and may provide its current
location to home agent 140 (step 7). Home agent 140 may then send a request/
indication of IP-CAN bearer session establishment to PCRF 150 (step 8). The request
may include the IP-CAN Type parameter, which may identify the mobility protocol
(c.g., MIP) for the IP-CAN session to be established. PCRF 150 may determine PCC
authorization, if necessary, and may make a decision on the request from home agent
140. PCRF 150 may then return an acknowledgement of IP-CAN session establishment
to home agent 140 (step 9). The acknowledgement may include the PCC rules,
charging information, information about tunneling encapsulation header for the mobility
protocol, and/or other information for the PCEF at home agent 140. The PCEF may
enforce the PCC rules provided by PCRF 150. PCRF 150 may also provide gateway
130 with PCC rules for tunneled packets for the PCC session between home agent 140



protocol, and/or other information for the PCEF at hone agent 140. The PCEF
may enforce the PCC rul es provided by PCRF 150. PCRF 150 nay al so provide
gat eway 180 20#% 191 P€C rul es for tunnel ed packets for thePPCTSs@®B®M bet ween
hone agent 140and PCRF 150 (step 10). Gateway 130 may use the PCC rules to
support QoS for the tunnel ed packets anql or performother functions. Hone
agent 140 may al so return a binding acknowl edgenent to UE 110 (step 11).

[ 0043] A second PCC session nmay be established between hone agent 140 and

PCRF 150 in stzgﬁ;s 8 and 9. This PCC session may_ be associated with the
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send a request/indication of |P-CAN bearer session establishnent to PCRF
150 (step yMneipderackeitéuttheRl G Fr?éﬁ“ﬁ’&lga%eﬁé)m e@m@fa@f@ W dereplate andingh nay
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may nake a PddRdi 530oiblak 1t2D1e request from hone agent 140. PCRF 150 may then

return an qeP eRSTPowe! . bSO SRR Qoctl A LUBRA L LATPuRGET 140
CAN Type parameter. UE 110 may access E-UTRAN 120a, which may belong in the
HLPMN for the UE. UE 110 may communicate with home agent 140 for IP address
configuration (step 1). Home agent 140, which may be a PDN gateway in the HLPMN,
may further communicate with AAA/HSS 142 for AAA and access authentication of
UE 110 (also step 1). UE 110 may obtain an IP address and a home network prefix
(HNP) from home agent 140.

[0045] Home agent 140 may send a request/indication of IP-CAN bearer session
establishment to PCRF 150 (step 2). The request may include the IP-CAN Type
parameter, which may identify the radio access type (e.g., E-UTRA) for the IP-CAN
session to be established. PCRF 150 may determine PCC authorization, if necessary,
and may make a decision on the request from home agent 140. PCRF 150 may then
return an acknowledgement of IP-CAN session establishment to home agent 140 (step
3). The acknowledgement may include the PCC rules, charging information, and/or
other information for the PCEF at home agent 140. The PCEF may enforce the PCC
rules provided by PCRF 150.

[0046] A first PCC session may be established between home agent 140 and PCRF

150 in steps 2 and 3. This PCC session may be associated with the radio access type



3). The acknow edgenent may include the PCC rules, charging information,
and/ or other information for the PCEF at honme agent 140. The PCEF may
enforce tWe 220091 bes provi ded by PCRF 150. [0046] A fi PST/USQ®I®E®3: on nay
be established between hone agent 140 and PCRF 150 in steps 2 and 3. This
PCC session nmay be associated with the mdi 0 access typegiven in the | P-CAN
Type paraneter sent in step 2 and the HNP provided to UE 110 in step 1.
Hone agent 140 nmay detect for untunnel ed packets for the PCC session based
on a service data f]low tenplate provided by PCRF 150 and may count these
packets foR¥HdPRnd-CBNoExeaaraneousent estap o anhiheddNF prewidse torddled h@in Key
Exchange t st aphi f.at ] i t ). UE
110 may reglfe?zlé ?hat% h‘llg?n tlsfsaﬁmlur%%t’ ﬁgéﬁ%%hﬁ%g%& %%Sﬁ??ﬁg%nrg)%léﬁ%s{f%p%g%%col
may not be oactievatedhta dndr tampPlBE weosslecd by PORE hi) amplonhy tounp tieso padketsefpr not

be establi %Fedé%(gmg] Thereafter, UE 110 nmay nove to non-3GPP RAN 120b and
may per for e 9Stthent i cation and | P address configuration with

non- 3GPP ggﬁmy 188b1 (GtRR PhrfoERteVaMerh30 R dYBExEHANENGH ST LM th
AAA/ HSS 142 for AAA for access authentication of UE 110 (also step 6).

Gat eway 13@bsosajioe ovitiivinzatgsniv 4h(sRERY. 1801 tbmey rebike dht & igat baddPLAdNt r ol

session (step 7 nd set, the | P-CAN Typ ar to the radip,access
Cype (o o Aol Mndln abopdp g BRal N BB PR LR st ot R LRRURE
sessi on f oprgatswaly nb3Bb camislishey send an acknow edgenent for the gateway
control session establishnent (step 8). The gateway control session may be

associ at ed [0#48h t hEhgreafics. HECEDsmay peovsr eviiaedCRY &y andopay podaro] ~ UE
110 th | neli hgle |

Focat o & pan feRRfof o 1B PR TE, TR BEOIGEF iR R Ther
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(step 10). The i.ndication may include the |IP-CAN Type paranpeter, which may
i dentify t REthsatisatipp pf i 48 &alsq atep 6). Siepry b0t By cammupicenviBISGRIh to

be establi 0 i . t i i » thiafTP0 , and
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may nmake a decision on t uest from ho agent PCRF 1 t hen
return an pekanwidrecemadip aotesk BpEANZs EMAX) és¢aD). iRIRIENI0 moy heatdishgent 140
(step 11). g-a!l_ e%va?cciéﬁ%‘f seegggﬁonrt ga ev}/layi ?fdbugn% may send an acknowledgement for the
gateway control session establishment (step 8). The gateway control session may be
associated with the radio access type provided by gateway 130Db.
[0049] UE 110 may thereafter send a binding update and may provide its current
location to home agent 140 (step 9). Home agent 140 may then send a request/
indication of IP-CAN bearer session establishment to PCRF 150 (step 10). The
indication may include the IP-CAN Type parameter, which may identify the mobility
protocol (e.g., DSMIPv6) for the IP-CAN session to be established. PCRF 150 may
determine PCC authorization, if necessary, and may make a decision on the request
from home agent 140. PCRF 150 may then return an acknowledgement of IP-CAN
session establishment to home agent 140 (step 11). The acknowledgement may include
the PCC rules and other information for the PCEF at home agent 140. The PCEF may
enforce the PCC rules provided by PCRF 150. PCRF 150 may also provide gateway
130b with PCC rules for tunneled packets for the PCC session between home agent 140
and PCRF 150 (step 12). Gateway 130 may use the PCC rules to support QoS for the

tunneled packets and/or perform other functions. Home agent 140 may also return a

binding acknowledgement to UE 110 (step 13).



the PCC rul es and other information for the PCEF at honme agent 140. The
PCEF may enforce the PCC rul es provided by PCRF 150. PCRF 150 may al so
provi de gaoewey91lBeb with PCC rul es for tunnel ed packet ®CTarS2e0ae3MmCC
sessi on between honme agent 140 and PCRF 150 (step 12). Gateway 130 nmay use
the PCC rules to support QS for the tu Qeled packets and/ or perform ot her
functions. Honme agent 140 nmay al so return a binding acknow edgenent to UE
110 (step 13).[0050] A second PCC seSS|on may be established between hone
agent 140 and PCRF 150 in_steps 10 and 11. Thi.s PCC session nay be
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FIG. 4.

[0052] FIGS. 3 and 4 show two designs of utilizing the IP-CAN Type parameter to
support PCC for mobility protocols. The techniques may be used for various mobility
protocols such as MIP, DSMIPv6, MIPv4-CCoA, PMIP, GTP, etc. As an example, in
the case of MIPv4, the IP-CAN Type parameter may be set to MIPv4-CCoA instead of
MIP in FIGS. 3 and 4.

[0053] For clarity, certain aspects of the techniques have been described for LTE.
The techniques may also be used for other wireless networks, which may include other
network entities that may perform functions equivalent to those of the network entities
shown in FIG. 1. For example, in UMTS Release 8, a PDN gateway may act as both a
serving gateway and a home agent for a UE. The PDN gateway may have two PCC
sessions for the UE. In one PCC session, the PDN gateway may act as the serving
gateway for direct IP access by the UE via a UTRAN. In the other PCC session, the
PDN gateway may act as the home agent for mobile IP access by the UE via another
RAN. The UE may send both untunneled packets for the direct IP access and tunneled
packets for the mobile IP access. The untunneled and tunneled packets may match

different service data flow templates at the PDN gateway for the two PCC sessions, and



shown in FIG 1. For exanple, in UMIS Rel ease 8, a PDN gateway may act as
both a serving gateway and a hone agent for a UE. The PDN gateway may have
two PCC sweznem®i1fier the UE. I n one PCC session, the PDRCyatSesp3ovay act as
the serving gateway for direct IP access by the UE via a UTRAN. In the

ot her PCC session, the PDN gateway may E&t as the home agent for nmobile IP
access by the UE via another RAN. The UE may send bot h untunnel ed packets
for the direct IP access and tunnel ed packets for the nobile IP access. The

untunnel ed and tunnel ed packets may match different service data flow
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the first nResp@§KpBichbl ¥nd ipBssibl$ QAR information (block 516). The PCC rules may
comprise a set of at least one filter to identify packets for the PCC session, an indication
of whether to count the packets for charging, QoS rules for the packets, charging
information for the PCC session, and/or other information related to the PCC session.
The PCRF may send the PCC rules to the first network entity (block 518).
[0056] The packets for the PCC session may be encapsulated in tunneled packets,
which may be exchanged between the UE and the first network entity via a second
network entity (e.g., a serving gateway). In this case, the PCRF may determine second
PCC rules comprising (i) a set of at least one filter to identify the tunneled packets and
(i) an indication to not count the tunneled packets for charging, which may be
implicitly provided by the absence of charging information in the second PCC rules
(block 520). For example, the second PCC rules may include only QoS rules and the set
of at least one filter and no charging information. The PCRF may send the second PCC
rules to the second network entity to apply to the tunneled packets (block 522). The
tunneled packets may be counted once for charging by the first network entity and not

by the second network entity.



network entity (e.g., a serving gateway). In this case, the PCRF may
determ ne second PCC rules conprising (i) a set of at least one filter to
i dentify wbeotnnamsbed packets and (ii) an indication toPootUuSec@ynsoshe
tunnel ed packets for charging, which may be inplicitly provided by the
absence of charging information in the Z cond PCC rul es (block 520). For
exanpl e, the second PCC rules may includé only QoS rules and the set of at
| east one filter and no charging information. The PCRF nmay send the second
PCC rules to the second network entity to apply to the tunnel ed packets
(bl ock 522)005fhe t LphBLCBY lﬁélék@@§er?a§ﬁc% ESRYEIOB Rt gl twprkr ity (B8 t he
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network entity to ({)pl y to the tunnel ed packets.
session based on the mobility protocol, a module 618 to send the PCC rules to the first

network entity, a module 620 to determine second PCC rules comprising a set of at least
one filter to identify tunneled packets for the PCC session and an indication to not count
the tunneled packets for charging, and a module 622 to send the second PCC rules to the
second network entity to apply to the tunneled packets.

[0059] FIG. 7 shows a design of a process 700 for supporting PCC functions. A
first network entity (e.g., a home agent) may accept access by a UE based on a mobility
protocol (block 712). The first network entity may send a request to a second network
entity (e.g., a PCRF) to establish a PCC session for the UE (block 714). The request
may comprise the mobility protocol used by the UE. In one design, the request may
comprise the IP-CAN Type parameter, which may be set to the mobility protocol used
by the UE.

[0060] The first network entity may receive PCC rules for the PCC session from the
second network entity (block 716). The PCC rules may be determined by the PCRF
based on the mobility protocol. The PCC rules may comprise a set of at least one filter

to identify the packets for the PCC session, an indication of whether to count the



[0059] FIG 7 shows a design of a process 700 for supporting PCC functions.
A first network entity (e.g., a honme agent) nay accept access by a UE based
on a nobiwptgogoriecol (bl ock 712). The first network emRCirtus20map3®end a
request to a second network entity (e.g., a PCRF) to establish a PCC
session for the UE (block 714). The reqlf?st may conprise the nmobility
protocol used by the UE. In one design, the request nmay conprise the |P-CAN
Type paraneter, which may be set to the nobility protocol used by the UE.
[0060] The first network entity may receive PCC rules for the PCC session
fromthe sPeeid it dsFgnentpd futes| foe khey pagketstisbatsee fpaationyfopdhei&C&r ni ned
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the set of .at .| east one filter obtained fromthe PCC rules. The first
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[0062] FIG. 9 shows a design of a process 900 for supporting PCC functions. A
first network entity (e.g., a serving gateway) may receive PCC rules for a PCC session
established by a second network entity (ec.g., a home agent) for a UE accessing the
second network entity using a mobility protocol (e.g., MIP) (block 912). The UE and
the second network entity may exchange tunneled packets, which may be forwarded by
the first network entity. The first network entity may identify the tunneled packets for
the PCC session based on a first set of at least one filter obtained from the PCC rules
(block 914). The first network entity may skip counting the tunneled packets for
charging, with the tunneled packets being counted by the second network entity for
charging instead (block 916).

[0063] The first network entity may send a request to establish a second PCC
session for the UE accessing the first network entity using direct IP access (block 918).
The request may include the IP-CAN Type parameter set to the radio access type used
by the UE for the first network entity. The first network entity may receive second PCC
rules for the second PCC session, which may be determined based on the radio access
type used by the UE (block 920). The first network entity may identify untunneled

packets for the second PCC session based on a second set of at least one filter obtained



the second network entity may exchange tunnel ed packets, which may be
forwarded by the first network entity. The first network entity may

i dentify wbeotwninsbed packets for the PCC session basedPom/us2600/031925et of
at |east one filter obtained fromthe PCC rules (block 914). The first
network entity may skip counting the tuEgeled packets for charging, with
the tunnel ed packets being counted by the second network entity for
chargi ng i nstead (bl ock 916) [0063] The first network entity may send a
request to establlsh a second PCC session for the UE accessing the fjrst
networ k entfoay this pergnd; r%tmle@ (hlosks¥2) @pécmasg geynt thy dinfumgledt Pagksts ifAt| ude
the | P- CAN set to the radio access type used by the UE for
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rules for t[ﬂM@ecoEtGmewsa' dmsignwifiaohppagtul d 00@ farsuppatnd RE€tfuontidiise
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(block 1112). The first network entity may establish a PCC session for the UE based on
the mobility protocol, e.g., by setting the IP-CAN Type parameter to the mobility
protocol. The UE may exchange tunneled packets with the first network entity for the
PCC session (block 1114). The first network entity may count the tunneled packets for
charging in accordance with PCC rules determined for the PCC session based on the
mobility protocol.
[0066] The UE may access a second network entity (e.g., a serving gateway) using
direct IP access (block 1116). The second network entity may establish a second PCC
session for the UE based on a radio access type (e.g., E-UTRA, UTRA, WiMAX, Wi-
Fi, etc.) used by the UE for the second network entity. The UE may exchange
untunneled packets with the second network entity for the second PCC session (block
1118). The second network entity may count the untunneled packets for charging in
accordance with second PCC rules determined for the second PCC session based on the
radio access type.
[0067] The tunneled packets for the first PCC session may be exchanged between
the UE and the first network entity via the second network entity. The tunneled packets



the nobility protocol, e.g., by setting the |IP-CAN Type paraneter to the
nmobility protocol. The UE may exchange tunnel ed packets with the first
net wor k ewoi20g9/0176t he PCC session (bl ock 1114). The fi Pst/usetposdo2entity
may count the tunnel ed packets for charging in accordance with PCC rul es
determ ned for the PCC session based on ghe nobility protocol. [0066] The
UE nay access a second network entity (e.g., a serving gateway) using
direct I P access (block 1116). The second network entity may establish a
second PCC session for the UE based on a radio access type (e.qg., E-UTRA,
UTRA, W MAXIayvpe centedaby the {ist getyyprk atityefor spargiig awcraiFoneg bob%w whend y .
The UE miyn%@?ﬁ@ﬂﬁt untunnel ed packets with the second network entity for
t he second $6ssfon (bl ock 1118). The second network entity nay count
t he unt unnd¢0@8] packBts12 showhardgsigy of rnapperadesnt®Oviiot la SEc ohgpaPE@ 120@s
determ ned .for , the second PCC session hased on the radi ccess type.
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The tunnel ed packetsmay be counted by the first network entity for charging

and not coummbily rroiecelee anetiuhed Wok to exchinge. tupodEBpadkeE, witlp the netw@dsi gn

of an apparat.us. 1200 r a.UE. ratus 12 i ncl ude modul e 1212. to
accoss o ity et THPkCetiivt RS HSY SO Be JulRit Saketiat
first net wehkrg@idt int dcceshadd WihiPt aulBCEeteRsinEd forf BE HAE sédsidaaseed on thhe
nmobility protocol, a nodule 1214 to exchange tunnel ed packets with the
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[0069] The modules in FIGS. 6, 8, 10 and 12 may comprise processors, electronics
devices, hardware devices, electronics components, logical circuits, memories, software
codes, firmware codes, etc., or any combination thereof.
[0070] FIG. 13 shows a block diagram of a design of UE 110, a RAN 120, a
gateway 130, home agent 140, and PCRF 150. RAN 120 may be E-UTRAN 120a or
non-3GPP RAN 120b in FIG. 1 or some other RAN. Gateway 130 may be serving
gateway 130a or non-3GPP gateway 130b in FIG. 1 or some other gateway. For
simplicity, FIG. 13 shows (i) one controller/processor 1310, one memory 1312, and one
receiver/transmitter 1314 for UE 110, (ii) one controller/processor 1320, one memory
(Mem) 1322, one receiver/transmitter 1324, and one communication (Comm) unit 1326
for RAN 120, (iii) one controller/processor 1330, one memory 1332, and one
communication unit 1334 for gateway 130, (iv) one controller/processor 1340, one
memory 1342, and one communication unit 1344 for home agent 140, and (v) one
controller/processor 1350, one memory 1352, and one communication unit 1354 for

PCRF 150. In general, each entity may include any number of controllers, processors,

memories, transceivers, communication units, etc.



[ 0069] The nodules in FIGS. 6, 8, 10 and 12 nay conpri se processors,

el ectroni cs devices, hardware devices, electronics conponents, |ogical

ci rcuit s,woenwivers software codes, firmaare codes, etcPCTAIS2@930922

conbi nation thereof. [0070] FIG 13 shows a bl ock diagram of a design of UE
110, a RAN 120, a gateway 130, hone age 140, and PCRF 150. RAN 120 may be
E- UTRAN 120a or non-3GPP RAN 120b in FlI 1 or sone other RAN. Gateway 130
may be serving gateway 130a or non-3GPP gateway 130b in FIG 1 or sone

ot her gateway. For sinplicity, FIG 13 shows (i% one control |l er/processor
1310, one ri‘é%ﬂﬂy 191 3he downlyite RAN 20 apant trafean date and measagey toJEEY othiy j j )

one control; or Y,

Focei ver {1 ne e R e e e B ey [oce 93559 81 ran
120, (iii) comditiowaltbyotrdrsmitperddes sogent830doenenknegmilsy whdd2naybel tramsenitted
comuni cation unit 1334 f teway..130, (jiv) one . controller/pracesso
1340, one o @lEfs t UEn 1 Q,rfBe i é%%flélérﬁ%ﬂ’tf*ﬁsﬂzﬁ PBY D GRETIG0 AT 140,
and (V) OongorANLAQI berERiRE E3I ant3RBecsORL LRI Nsok 3840 BNEcORE data and
comuni cation unit 1354 for PCRF 150. In general, each entity may include

any nunmber nedfssagensendld BES]10pMererydi3d 2 nayratere egogram andeseind elete, for UE 110.
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downl i nk signals, which naﬁrbe transmtted to the UEs. At UE 110, the
downl i nk sifgindEd 1 ipmeRase llows 48 amb4¢badil(ed3 and 4 csmreictivdiied by recei ver

1314 and pr, sed a t.o reco S to
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1310 may pelafacindh ogssalics @edy [ mroessedlip Pracessbt (3 101dndagvaddioned be trapsmictesses
for the techni ques described herein. Processor 1310 may _al so performthe
processi ng P&t fUgenehte ?Ihum‘ggés@_@ Y MeY e&ﬁem@sg fOrTR&\]CﬁO- tHaN4L 20,
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to RAN 120. The data and nessages nay be proce y processor 1310 "and
condi t i onededsyver 1 32k and fuetherl3ddessal geprecesser B20upkdaokersthgdath andviiesfagemy be
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[0073] Within gateway 130, processor 1330 may perform processing for the
gateway, memory 1332 may store program codes and data for the gateway, and
communication unit 1334 may allow the gateway to communicate with other network
entities. Processor 1330 may perform or direct process 900 in FIG. 9 and/or other
processes for the techniques described herein. Processor 1330 may also perform the
processing for gateway 130 in message flow 300 in FIG. 3 and for non-3GPP gateway
130b in message 400 in FIG. 4.
[0074] Within home agent 140, processor 1340 may perform processing for the
home agent, memory 1342 may store program codes and data for the home agent, and
communication unit 1344 may allow the home agent to communicate with other
network entities. Processor 1340 may perform or direct process 700 in FIG. 7 and/or
other processes for the techniques described herein. Processor 1340 may also perform
the processing for home agent 140 in message flows 300 and 400 in FIGS. 3 and 4,
respectively.
[0075] Within PCRF 150, processor 1350 may perform processing for the PCRF,

memory 1352 may store program codes and data for the PCRF, and communication unit



sent by the UEs. Menory 1322 may store program codes and data for RAN 120,
whi ch may conmunicate with other network entities via comunication unit
1326. [ 0O¥B200ONT76 gat eway 130, processor 1330 may per PoTraSpeoo®s®st ng f or
t he gateway, nenory 1332 may store program codes and data for the gateway,
and comruni cation unit 1334 may all ow tE gateway to comuni cate with other
network entities. Processor 1330 nay performor direct process 900 in FIG
9 and/ or other processes for the techni ques described herein. Processor
1330 may al so performthegggoces& ng. forwgat eway 130 in nessage flow 300 in
FIG 3 and Pt megillgeppe JSREAPomsBmiGate %@ﬁtﬁénﬂwﬂi ROt Pzpeefﬁ@bﬂ

W t hin hom?n@%?frﬂq OFERERrsobIAGITRY ok QB Bt S0t UerhlifenOme
agent, nenor 4? 4&(111% 1g)%ié)grgosé)r%am cg%ésa g{lod%ﬁg %?égﬁe (E)néec a %e@ and
comuni cat idoscribad ﬂleﬂe&M Pmps@lr 11890 tnhey  dleamperdigram thet procossimgnfoc RACR Eul §h uot her
network entities. SS rformor direct process 700 in FIG
7 and/ or otnF’FéFagﬁrf@ %@@@ngép& %@%f?&‘ﬁqué@p%’é’ﬁa bed herein. Processor
1340 nay al 6@76@er f @ﬁdﬁbtolir%kmr RGRS 2N I® hn&@ﬁﬁn@%mnfaﬁ&tfoﬁ a%%?g’i‘ﬁ% thhpws
300 and 400 in FIGS. 3 and 4, respectlveg/ Wthin PCRF 1

processor b@&@pwaqntqﬁeumg mljDrO(fG?esmwg of gkt f@l‘n@t l@dﬂmlog@r@n@ t@Bﬁlzumy Fet or e
program codes ata for.the conmuni.cat.i on, uni t al | ow
Phe PaRE t 6 LB Bn e o crangP s RPRTRRET b’ R oubbdR 1 iE iy
perform or tglitr @ay HY egeRsck0bhrbiigHouSthd BOM Qes@iphieh REPARS s@scsetedt e

t echni ques descri bed herein. Processor 1350 ma)rl al so performthe processing
for PCRF 150ltrgesneltatie ckronsagpyc ariycy opanpticiicds ospalﬁlﬁlea, ontisahbelds okl y.

[ 0076] Tho s | d understand that information and
signal s najﬁﬁ{eaersé&lrAélgecrol[}]bhﬂﬁg?%er% of a variety of different technol ogies
and techni qo®s] FoThexasfplké]l wdatdfurthes bppretin@ndat thenrmiods jllustrhtivarkigican,
signal s synmbo and chi ps at may be ref nced t hroughoyt the
above descrbﬁ%ﬁoﬁl%iﬁlﬁs;oélrp@b% e@éima%@rlﬁyn v%?RSa&%%C“%EQeJ lpem@lect&%&lﬂbﬁ%@neti c
waves, magnel|syfe ﬁgrgﬁ rﬁ£ Ban Bféh‘%ﬁtedo&t %l?& fonkd ﬁérg%afér cgﬁgﬁ'ﬂe? k&@war@l ofNY
conbi nati on thereof 7y7 se of ski woul d further appreciate’ that
the vari ousomlb[nasbmsabf \bethl o@oceibaﬂbj oltssratenthichu indsrchanige dulitysof hardwategamd t hm

steps descri in con ion with the
P onare various 1 nl?usttratlve cornponents blocks, modules, circuits, and steps have been

described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and
design constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope of the present disclosure.

[0078] The various illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thercof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A 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.



di scl osure herein may be inplenented as el ectronic hardware, conputer
software, or conbinations of both. To clearly illustrate this

i nt er charnyoabidadtyeof hardware and software, various il PA3IUS2000/980922
conponents, bl ocks, nodules, circuits, and steps have been descri bed above
generally in terms of their functionality. Wether such functionality is

i npl emented as hardware or software depénds upon the particular application
and design constraints inposed on the overall systen1 SkiIIed arti sans may
i mpl enent the descrjbed functionality in varying or each particular

appl i cati od?0M9t sThikh SF%’}%I‘éfnén@ﬁtthpérPrdé]@P’é}FhéIhsde§?¥81§ﬁdmn6t)mk?é“‘i’1htvélﬁbrﬂé? ed as
causing a Qi?s%ﬁfsﬁférl%r&f ﬂmlytﬂ%eerrg[fogc Scﬁifecﬂ ﬁ} Ha{rﬁx%%%t iy %@iv@ﬁé’hﬁdufe%gZ&éedr he

various illustrative cal and circuits describ
connecti on bwi & prdCbEOdICﬁ'OhGiserbth[C&ll of thaytwloe i Apbaiveart edbdote peyfrosidedch wi t h

a general pur o a di essor (

applicatio léé‘?eé‘ﬁ% gp.tl@mm IXSF&? TRYTRPTY Bﬁ%@ﬁﬁ%}lwgat e
array (FPGﬁglﬁérSOﬁi}él’dler PATIBR| BsK, QUITS-REAM | Gy iR T HE0 0RO Mmedium
transi stor logic, discrete hardware conmponents, or any conblnaglon t her eof

desi gned t &npwnflmlthﬂ arhe Ahuaxe b sesgerméBumte ceimed w @emcalsmmpds‘élat
processor n@ be a nlcro({ ess hfbut in tq te&n o 15 { qfessor
may be any "CoRVERPTY “ﬁ‘&f@% BULY P %)8htaP8|“FéF RS R Oé%ge 4Pt e
machi ne.  Alptiecasstitivibthc 3losazcdacdiinl e bé ﬁﬂeg’i&l ® thO FlicBab. OTﬂh@Frcﬁ@ﬁBﬂti ng
devices, e.g., a conbination of a DSP and a m croprocessor, urality of

mcr opr oce§l§€1>rt§e S&ﬁ@eomeﬁwﬂemmﬁeélﬁ? J8 s HPEC | nTléeomS&ﬁcmmoﬁewec H & psp

cor e, At A1 | 1P e N, G QRE QU AL \Rﬁlhﬁs%g%%g 0 & &Ege“ﬁ%iun?nrﬂﬁw&gdee%s

algorlthn1 escribed in connectron sclosu ere

enbodi ed dldmcetté yompbdeafsdmmeertenmlﬁalsoftware rmdul e executed by a
processor, in a conbination of t re nodul e may res de in
RAM nenmy,ﬂ%ﬂésh HePBF yOr RENE neHR arYEy §ia ggrgmy c

registers, f gfeﬂleq{eak in %a?ﬁgﬁa??bﬁwgfes kﬁrrrﬁxzeg’p' BMn coﬁmﬁlaﬁkﬁ' CfhefRFM (?f

storage nmedi um known 1n t An éxenpl ary storage nediumis coupled to
t he proces émpleswnh:dtlhabftwtae, preduestsos noanbe gactdi anf @rtrasingtedf ovenps amfdowr ite
information to, the.storage nmedium |n thgéﬂlternatl t he st medi um

e,
may be int é@qrslm%t FCHARS Oy G0 COpRBChF SRS sredig ﬁfﬂ@pgﬁeare&&%l ditn may
reside in aRimikk gothT&%lﬁh%r@td'f?’tﬁl@cﬁh dRd tomAuHREliot AedanAludihP ahPmedium

alternative, the processor he storage nedi um nay reside as
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprises RAM, ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the 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 wircless
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 disks usually

reproduce data magnetically, while discs reproduce data optically with lasers.



di screte conmponents in a user termnal. [0080] In one or nore exenplary
designs, the functions described may be inplenented in hardware, software,
firmvar e,woro@ngi1wenbi nati on thereof. If inplenented i nPsoftSaemwB3I0Nhe
functions nmay be stored on or transmtted over as one or nore instructions
or code on a conputer-readabl e nmedi um ggnputer-readable medi a i ncl udes
both conputer storage nedia and conmuni Cati on nedi a including any nmedi um
that facilitates transfer of a conputer programfrom one place to another.
A storage nedia nmay be any_avai] abl e nedla t hat can be accessed by a

gener al purcl&&lén%wng pécihalabpts sbaEd dbinpbe arcludsyl wathinotheescanpiog, Comt%t
limtation,..sugh gopput er-readabl e nedia can conprise RAM ROM EEPROV
CD- ROM or ot her optlcal di sk storage, nmgnetic di sk storage or other
magneti ¢ stidd8de dEhd pesiousrdesmiption loé rthenrﬁsk‘;lumreb saproeiiad e cudd ampp@*amrr y or

store desir an1cod neans in.the for i nstr.uctions
structures Eﬁlag LHQ B a%@e%dlﬁgowge é’P%‘FS lﬁﬁﬁslﬁﬁ%mérm &&e@@?wﬁ%r pose

conputer, %llaoegl%ﬂﬁlﬁhpﬁ%&% €hRk skARAI ﬁ'th@'dftPQ&c?tHé%%%ﬁ@ QbinciPles e ity
connectlon is properly termed a conputer-readabl e medi um For exanple, if
t he sof t waherdins may desapplicd th @thgmalameb‘smtéoutwm@mg feym dhchpiritr @nwbpe ebur ce

o’ BaL) ToPseffa edate Jff BRlsyd® RoEimerd b Pl Bileo, Gf bRpGe R | et

m crowave, dekigis Hé’&n@&ﬁhb@in Bﬁtblseto bé bedor@yet the \Qﬁﬂ@étesco‘pé!\ﬂcsﬁﬁﬁerﬁaw{th thSL, or
w rel ess technol ogi es such as infrared, radio, and m crowave are included

in the defiPAngiDks aad neredlifeptireniisrlogadcdhesrisac, as used herein, includes
conpact disc (CD), |aser disc, optical dISC digital versatile disc (DVD),
fl oppy disk and blu-ray disc where di sks usuaIIy reproduce data

magnet i cal [[§0820i | WHIATAS CEATMAEES:dat a optically with | asers. Conbi nati ons
of the above should also be included within the scope of conputerreadabl e
medi a. [0081] The previous description of the disclosure is provided to
enabl e any person skilled in the art to nake or use the disclosure. Various
nodi fications to the disclosure will be readily apparent to those skilled
in the art, and the generic principles defined herein may be applied to

ot her variations without departing fromthe spirit or scope of the

di scl osure. Thus, the disclosure is not intended to be limted to the
exanpl es and designs described herein but is to be accorded the w dest
scope consistent with the



princi pl es and novel features disclosed herein. [0082] WHAT IS CLAI MED

| S:CLAIMS 1. A nethod for w rel ess comruni cation, conprising: receiving a
request fworme/Pir76t network entity to establish a poli egTasatmwobosand
chargi ng (PCC) session for a user equipnent (UE) accessing the first
network entity using a nobility protocol; determning the nobility protocol
used by the UE based on the request; deferm ning PCC rules for the PCC
session based on the nobility protocol; and sending the PCC rules to the
first network entity. 2. The nethod of claim11, wherein the determ ning the
mobi l ity protocol used by the UE confrliddMD®bt ai ni ng an | P- CAN Type
paraneter fromthe request, and determining the nobility protocol used by
the UE based on the | P-CAN Type paraneter. 3. The nethod of claim1l,

wherein the PCCrul ex\ sRM3HISCWREIsCRMMMNEtRh, SrGisi)f at |east one filter
to identify packets for the PCC session, an indication of whether to count

t he packets for retsangg agequgstafromye Bfst setmwpirle ent{tQiSsteblishsa policyt ¢tramtoheidt s,
and charging info i on .for. the PCC sessi 4. The thod of claim1,
wher ot o BT SR Far  Sprratal Jm drauiie TR PO Rhu it <
exchanged hghweanoiis pdroasigd the first network entity via a second network

entity, the nethod further conprising: determ ning second PCC rul es
conpri sing a setdegrmprng hgsobylie pretpead usedoby e ME Pysed pa thasisAdstd packet s

ending the ceconsBEa RFEdMEs il BECTSRARCKEDF oSt A (e

tunnel ed packet Sending theeeG@tiextoalic Btsandtwbrk ngitg.her conpri si ng: receiving a
second request froma second network entity to establish a second PCC
session for the UE, determining a radio access type used by the UE for the

second network entityrhe method of claim 1, wherein the determining the mobility protocol
used by the UE comprises
obtaining an IP-CAN Type parameter from the request, and
determining the mobility protocol used by the UE based on the IP-CAN Type

parameter.

3. The method of claim 1, wherein the PCC rules comprise at least one of a
set of at least one filter to identify packets for the PCC session, an indication of whether
to count the packets for charging, quality-of-service (QoS) rules for the packets, and

charging information for the PCC session.

4. The method of claim 1, wherein packets for the PCC session are
encapsulated in tunneled packets exchanged between the UE and the first network entity
via a second network entity, the method further comprising:

determining second PCC rules comprising a set of at least one filter to identify
the tunneled packets and an indication to not count the tunneled packets for charging;
and

sending the second PCC rules to the second network entity to apply to the

tunneled packets.

5. The method of claim 1, further comprising;:



based on the second request; determ ning second PCC rules for the second
PCC session based on the radio access type used by the UE, and sending the
second PGEOn0tw®1176 t he second network entity. 6. The meChas2@b/0sd9at m 5,
wherei n packets for the second PCC session are exchanged between the UE and
t he second network entity w thout tunneghng, and wherein the second PCC

rul es conprise at |east one filter to identify untunnel ed packets for the
second PCC session. 7. The nethod of claim5, wherein the first network
entity conprises a_home agent serving the UE for nobile Internet Protocol
(1 P) access basd&efcHing RSCHRAS 1eAESpt Hiodt & cetondaeivakesiditn ta peatlish snscard wor k
entity comMpdcSesidn P&l Vg 9ateway serving the UE for direct I'P access. 8.
An apparatus for w reless ¢omunication, conprising: at |east one processor
configured to rdecermmimg aegliestcdss typeansed iyt the dflvborkthe stddny teowerkt @ity sh a
policy control, and chargin %PCC) session for a user equipnment (UE)
accessi ng tA¥Iqnt ?S%QP&HF%G ntity using a nobility protocol, to deternine

the nobility pr %&%ﬁiﬂ?%oﬁ&' paterlis RRSRY s@dnll P 88URBbastP ol @b EFAlif1e PCC
rules for the PCC session based on the nobility protocol, and to send the

PCC rul es taocashtypbiuset byndewds;lendntity. 9. The apparatus of claim8, wherein
the at | east one_procgssor i nfigured to obtain an.|P-CAN Type paraneter
fromthe requesfs,el%i% opRs L }rﬁﬁgestgtﬂéﬁ%eﬁﬂ“ﬁiywﬁﬁ%l%l used by the UE
based on the | P-CAN Type paraneter. 10. The apparatus of claim8, wherein

packets for the PCC session are encapsul ated in tunnel ed packets exchanged
bet ween the UE &nd t HdcimetBed pleelnmt R, whercinyRackets faretbe second (RS kessinpiats, and

wherein th SSOf 4l.S [ - ar 1 n CC
Fur es. comprraringte ufil RLAPCARY st o BRI SRihRHRlN RinRRREC
packet s andviefein et eadidoPCC oulaotoraprinetat 1dast dngrfiied adideadfainsuiinetedglaakays ng,
and to send the second PCC rules to the second network entity to apply to
t he tunnel W%ﬁé‘?@@?g.})cfls.es%% apparatus of claim8, wherein the at |east

one processor is configured to receive a second request froma second

network entity to establish a
7. The method of claim 5, wherein the first network entity comprises a

home agent serving the UE for mobile Internet Protocol (IP) access based on the
mobility protocol, and wherein the second network entity comprises a serving gateway

serving the UE for direct IP access.

8. An apparatus for wireless communication, comprising:

at least one processor configured to receive a request from a first network entity
to establish a policy control and charging (PCC) session for a user equipment (UE)
accessing the first network entity using a mobility protocol, to determine the mobility
protocol used by the UE based on the request, to determine PCC rules for the PCC
session based on the mobility protocol, and to send the PCC rules to the first network

entity.

9. The apparatus of claim 8, wherein the at least one processor is
configured to obtain an IP-CAN Type parameter from the request, and to determine the

mobility protocol used by the UE based on the IP-CAN Type parameter.

10. The apparatus of claim 8, wherein packets for the PCC session are

encapsulated in tunneled packets exchanged between the UE and the first network entity



second PCC session for the UE, to determ ne a radio access type used by the
UE for the second network entity based on the second request, to determ ne
second PGEonotew1fier the second PCC session based on theCraszaoasmess type
used by the UE, and to send the second PCC rules to the second network
entity. 12. An apparatus for wreless cggn’runi cation, conprising: neans for
receiving a request froma first networkentity to establish a policy
control and charging (PCC) session for a user equipnent (UE) accessing the
first network entity using a nobility protocol; neans for determni n? t he
mobi | ity prét BE6FoNdsRAWBLK eHEY Umdoaig Mo et s degst Qe Procepos ds copfigured to
determnin - ru S| Lt 2 ol ;
e B G e A R
appar at us ofnneledipacis awher edicatidretorrea nsurft dre tdetaedpavkety forteharging, land yo

protocol used, by the onprises neans for obtajning an | P-CAN, Type
par anet er ﬁ?%%ﬁ%@é?&é{u%ﬂ&lwa TV ORI PRY 'PHee FHBBFIFY P KBot ocol
used by the UE based on the | PCAN Type paraneter. 14. The apparatus of

claim 12, wherein packets for the PCC session are encapsul ated in tunnel ed
packets exchangdd. bethheeapnanguPlanlidinn hg fhestin e wir keasintone yprocesser second

network entit t apparatus further ri sing;nmeans, for. determ.nin
cecond poc<piffiutd 5o ARREIGH WGedrdl Rt AR s el TERRS Blig RSP Phe
tunnel ed paeckmdP @M ckssidn ifHrCthe 1H, @ déterniiat a ¢albhcdRetypt np&l Bdthpatk a3rshd or
chargi ng; and neans for sending the second PCC rules to the second network

entity to apmng neeverkentiihbrspdan pheraserd repgestTigedesppancatagandPCEl mianfon,
Curth vy T CRY

notwork onth pRYRCERN] Plrel SIS AR AESIAROWLE MR Ui IR B RE6AC
det er m ni ngecwnd@ Oraeosise deyprl nsedrkantithe UE for the second

12.  An apparatus for wireless communication, comprising:

means for receiving a request from a first network entity to establish a policy
control and charging (PCC) session for a user equipment (UE) accessing the first
network entity using a mobility protocol;

means for determining the mobility protocol used by the UE based on the
request;

means for determining PCC rules for the PCC session based on the mobility
protocol; and

means for sending the PCC rules to the first network entity.

13. The apparatus of claim 12, wherein the means for determining the
mobility protocol used by the UE comprises

means for obtaining an IP-CAN Type parameter from the request, and

means for determining the mobility protocol used by the UE based on the IP-
CAN Type parameter.

14. The apparatus of claim 12, wherein packets for the PCC session are
encapsulated in tunneled packets exchanged between the UE and the first network entity

via a second network entity, the apparatus further comprising:



network entity based on the second request; neans for determ ning second
PCC rul es for the second PCC session based on the radi o access type used by
the UE;, awio20®29$7760r sendi ng the second PCC rul es to tireTaSc@a®309%2 wor Kk
entity. 16. A conputer program product, conprising: a conputer-readabl e
medi um conprising: code for causing at heast one conputer to receive a
request froma first network entity to establish a policy control and
chargi ng (PCC) session for a user equipnent (UE) accessing the first
network entity using_a nobility protocol, code for causing the at_|east one
conputer to det &SHhETdsETREENG saconp P dulss coupEsiBy 2 fIE B8RS Ui Ehe

request . CoulgFOt ALY philePind SRS4iONBACB RN Blnd Mo AERIM ARIBCGF Ul e

for the PCC session based on t no Ity protoco and ¢ causi ng
the at | eashamgme; eahrputer to send the PCC rules to the first network

entity. 17. A method_.for wireless c ni.cation, conprising:.accepting
Sccest by a usemBauIBREMIN Ul HRCaR (RS OB FeO) BFSRELONIGEo S (¢
net wor k entjd yns@BfhNGeR, request to a second network entity to establish a

policy control and charging (PCC) session for the UE, the request
conprising the nobility protocol used by the UE;, receiving PCC rules for

t he PCC session  f.romthe second.net tit t he PCC rul es being

det erm ned base&SOn 9%8aHHE?WPP§Q%F%?%EBﬁﬂméﬁ%ﬂﬁﬁgﬁying the PCCrules to
packets exchangeskans fdt rédievikiEa kedont RequRGIGr &R Sk&hd nkBvorkhatifBbhedbedh £1 ai m
17, further conprising: setting an | P-CAN Type paraneter based on the

nobi ity pretaddlCssyonforitheUbE; and generating the request conprising the
| P- CAN Type par gpeter t i 7 ej e..applying the
PCC rul es conpriseégﬁ‘%# FF§ﬁ%1 Hgaga%%ﬁgia?%}&?ﬁéﬂg@% g@%?ﬂbﬁébggégpon a
set of at Inessdrkenttyfbiabddeon the second request;
means for determining second PCC rules for the second PCC session based on
the radio access type used by the UE; and

means for sending the second PCC rules to the second network entity.

16. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to receive a request from a first
network entity to establish a policy control and charging (PCC) session for a user
equipment (UE) accessing the first network entity using a mobility protocol,
code for causing the at least one computer to determine the mobility
protocol used by the UE based on the request,
code for causing the at least one computer to determine PCC rules for the
PCC session based on the mobility protocol, and
code for causing the at least one computer to send the PCC rules to the

first network entity.

17. A method for wireless communication, comprising:
accepting access by a user equipment (UE) based on a mobility protocol at a first

network entity;



obtained fromthe PCC rules, and counting the packets for charging. 20. The
nmet hod of claim 17, wherein the PCC rules conprise at | east one of a set of
at | east woeodwdda®ms to identify the packets for the PCCPSEAS2@/03@02

i ndi cation of whether to count the packets for charging, quality-of-service
(QS) rules for the packets, and chargiQ? information for the PCC session.
21. The nmethod of claim 17, wherein the first network entity conprises a
hone agent for the UE, and wherein the second network entity conprises a
Policy Control and Charging Rules Function (PCRF). 22, An apparatus for
wirel ess communisetinga, rCausabia giserpnddietyerksntiphtd prighlisl sopolicyrgangal agfl t o
accept acc r i a R AYE I a
Firar notwor o o s R R e o0 S B OR lob Mo g S

est abl i sh dypld UEy control and charging (PCC) session for the UE, the

request conprising.the ility pro | used. b he UE, to receive PCC
Ful'es for the PERUSREPOR rilbmio b PELOMIRB R Khe nioPy TePHR REES dhos
bei ng dete@@d%ﬂké%ﬁ%ghé%ﬂﬂ%%&ﬂ%&d6&&m9&9ﬁ%ﬁ3ﬁ@o&ﬂ9m&9 apply the PCC rul es
to packets exchanged wth the UE for the PCC session. 23. The apparatus of

clai m 22, wher eianplying the PCéastes tmpaghrocacknged with ¢inf UGdertic PE Csssssiam | P- CAN
Type paraneter based on the nobility protocol used by the UE, and to
generate the request conprising the | P-CAN Type paraneter. 24. The

apparatus of clagm 2Zhcwheh®i of ddit B, fhréas to@pasipg:ocessor is configured to
identify the packets for the PCC session based on a set of at |east one

filter obtaineds¢ttiggnapHB-GEN Tyneararaefer based surthe mebilgypretoeolfused bdbgyi ng.
25. A nethgﬂ;%ga Wi rel ess comuni cation, conprising: receiving policy
control and charging (PCC) rules at a first network entity, the PCC rul es
bei ng for a PCCgseastignthe séqiobt cohpdising the FeCAMNITYR: puparketent i ty for a user
equi pnent (UE) accessing the second network entity using a nobility
protocol; identifying tunnel ed packets for the PCC session based on a first

set of at | east ione bkl bdalnRd { LOTERARERIH £ pRndaChnpANAL | NO

t he tunnel ed packets for charging, the tunnele ets being
identifying the packets for the PCC session based on a set of at least one filter

obtained from the PCC rules, and

counting the packets for charging.

20. The method of claim 17, wherein the PCC rules comprise at least one of
a set of at least one filter to identify the packets for the PCC session, an indication of
whether to count the packets for charging, quality-of-service (QoS) rules for the

packets, and charging information for the PCC session.

21. The method of claim 17, wherein the first network entity comprises a
home agent for the UE, and wherein the second network entity comprises a Policy

Control and Charging Rules Function (PCRF).

22.  An apparatus for wireless communication, comprising:

at least one processor configured to accept access by a user equipment (UE)
based on a mobility protocol at a first network entity, to send a request to a second
network entity to establish a policy control and charging (PCC) session for the UE, the
request comprising the mobility protocol used by the UE, to receive PCC rules for the

PCC session from the second network entity, the PCC rules being determined based on



counted by the second network entity for charging. 26. The nethod of claim
25, further conprising: sending a request to establish a second PCC sessi on
for the UFOacwam®si7ag the first network entity using di r @CT/USRE0Q08@R2
Protocol (1P) access; receiving second PCC rules for the second PCC
session, the second PCC rul es being detggnined based on a radi o access type
used by the UE for the second network entity; identifying untunneled
packets for the second PCC session based on a second set of at |east one
filter obtained fromthe second PCC rul es; and counting the untunnel ed
packets fortherabiithprotarel, and toyapply Sia RCE gplegitq Racksts cxeimnes] wihitmnUE for
conpri si ng:t é@%ﬁ%ﬁﬂﬁe processor configured to receive policy control and
char gi ng (PCIS rules at a first network entity, the PCC rules being for a
PCC session established by a second network entity for a user equi pnent

(UE) accessing the second networ ntity usjng a nobility protocol, to
i dentify tunnel o pacdiét SPRAGHUY 06 B0 25 ¥ bt ot dhh oposRsO at

lleast one fhhfi@lre @R @t BETP-UAMTLhEp Rtk bRRd of Mtk HObIA! proRIB udclBylikinel ed
packets for charging, the tunneled packets being countedpby t he second

net wor k entlik.yanfl &r goteeatythegequrgt contreisagshe H-GAMNTypd pdramo?r. wherei n the at
| east one processor is configured to send a request to establish a second
PCC session for the UE accessing the first network entity using direct

I nternet Protocol. (I RhcagsResus of &leigeine wreaeindtHRCet Nedseont oprobéigosegond
PCC session, the second PCC rul es being determ ned based on a radi o access
type used pnfigisedito fdeptifhthespackeisl forethgdidC sptsianybased opdiestiof\at depstiapl ed
packets for, i QN . at | east one
filter obt5?%@§béﬁggﬁgﬁggggg§§§m%cﬁgﬁ§ﬁggangnga%%%§g5§§&$ﬁ% unt unnel ed
packets for charging. 29. A nmethod for w reless communi cati on, conprising:
accessing a first netmnrg eqxity by a user. equi pnent . (UE) using a nobility
protocol, the fi?Pst e R TRy irelsSseompiieHiongComMpsingy control and

chargi ng (PCQ) ??C%?Jif?é‘ géﬁ)cry &Jh@ropgmﬁ gﬁ%fﬁ inggPEg,? VlgFréEia{ Etfﬁfstﬂ{e%%oénﬁt%%%e

exchangi ng tunnel ed packet's wth t r entity for the

sessi on, PCC rules being for a PCC session established by a second network entity for a user
equipment (UE) accessing the second network entity using a mobility protocol;
identifying tunneled packets for the PCC session based on a first set of at least
one filter obtained from the PCC rules; and
not counting the tunneled packets for charging, the tunneled packets being

counted by the second network entity for charging.

26. The method of claim 25, further comprising:

sending a request to establish a second PCC session for the UE accessing the
first network entity using direct Internet Protocol (IP) access;

receiving second PCC rules for the second PCC session, the second PCC rules
being determined based on a radio access type used by the UE for the second network
entity;

identifying untunneled packets for the second PCC session based on a second set
of at least one filter obtained from the second PCC rules; and

counting the untunneled packets for charging.

27.  An apparatus for wireless communication, comprising:



the first network entity counting the tunnel ed packets for charging in
accordance wth PCC rul es determ ned for the PCC session based on the

nmobi | ity woabeuoi77630. The met hod of claim 29, further ECFAIS2EV060922
accessing a second network entity by the UE using direct Internet Protocol
(I'P) access, the second network entity ggtablishing a second PCC session
for the UE based on a radi o access type used by the UE for the second
network entity; and exchangi ng untunnel ed packets with the second network
entity for the second PCC session, the second network entity caounti ng t he
unt unnel ed packét £RNCCHAFTFAHLIALHEEIP dessere Ralicy coBtpnmndrtherging £2CC)

det erm ned fo af Q?irs?%%ﬂﬁ\%'%%ﬁ %ﬁf)@@ MRS %ggl%%} E%’d@%s@ioﬂ%‘%ﬁ%ﬁs&gﬁﬁ- 21

The nethod of claim3 erern e tunnel ed“packets are exchange et ween
t he UE and stdoadfrietworknmtityofde aemder eyuipmant (LEE s@cessthgntbt woedaderetwonk, endind

wherein the second network enti. does npt count .th nel ed packets for
o ot mg " Sse RO N B ol o dfdheSe rphH ek tor e BEOTEL e BRg iy

conpri ses QBB BEGHst SR NitdDbtdifedforhAhe PORI hiRs| Mdae Go8 Sol@aRAuRRILNE
nobility protocol, and wherein the second network entity conprises a

servi ng gatpedkeys Berchinging the tuBndled padketsdicingeeounrdayc s sec@@. networkpditat us
for wrel egs qll%mruni cation, conprising: at |east one processor configured
to access a fi &t Fetwork entity by a user equipnment (UE) using a nobility
protocol, the first network entity establishing a policy control and
charging (PCC) session for the UE based on the nobility protocol, and to
exchange tunnel éd- padibet apraFates oheclping A7, nubereink thenef tlgast gmet procpeer is

sessi on, - 10g,fi (54 LWl SRUN LGNS Be cLions] il RAGKaL s Lok

charging in accordance w es determned To sessi based
on the nobifirttnetporkt @ty usidd. dirthelnagpar Biotiwob{IPT laa¢ass, 33, revdiey sdcond € Cat

| east one processor is configured to access _a secaond network tity by the
UE usi ng di%&?oq £ sfered I GesBHn, éh@ptjeca%ﬁggg Hebedng: ?{Eimﬁé?‘ﬁg?%@d&%‘tqty

est abl i shi ngy;g ,S&CORGREE Eﬁ%?é op %Pihetéégo&dﬁlé?@éﬁﬁe&ﬁ‘y,% @dhi®y BGGRSSc4 YPe

used by the UE tor the second network entity, and to ‘exchange untunnel ed
packet s wi tphacketefos deosedombeP(Orsksseot basyd bor setrmdsetoha 1RECose §Eeoohtainérk

second netork 2L RURRLIGd oot HORRhSSAGESLR 400 S0RL0 "0 1

29. A method for wireless communication, comprising:

accessing a first network entity by a user equipment (UE) using a mobility
protocol, the first network entity establishing a policy control and charging (PCC)
session for the UE based on the mobility protocol; and

exchanging tunneled packets with the first network entity for the PCC session,
the first network entity counting the tunneled packets for charging in accordance with

PCC rules determined for the PCC session based on the mobility protocol.

30.  The method of claim 29, further comprising:

accessing a second network entity by the UE using direct Internet Protocol (IP)
access, the second network entity establishing a second PCC session for the UE based
on a radio access type used by the UE for the second network entity; and

exchanging untunneled packets with the second network entity for the second
PCC session, the second network entity counting the untunneled packets for charging in
accordance with second PCC rules determined for the second PCC session based on the

radio access type.



accordance with second PCC rul es deternmined for the second PCC session
based on the radi o access type.
WO 2009/091776 PCT/US2009/030922
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31. The method of claim 30, wherein the tunneled packets are exchanged
between the UE and the first network entity via the second network entity, and wherein

the second network entity does not count the tunneled packets for charging.

32. The method of claim 30, wherein the first network entity comprises a
home agent serving the UE for mobile IP access based on the mobility protocol, and
wherein the second network entity comprises a serving gateway serving the UE for the

direct IP access.

33.  An apparatus for wireless communication, comprising:

at least one processor configured to access a first network entity by a user
equipment (UE) using a mobility protocol, the first network entity establishing a policy
control and charging (PCC) session for the UE based on the mobility protocol, and to
exchange tunneled packets with the first network entity for the PCC session, the first
network entity counting the tunneled packets for charging in accordance with PCC rules

determined for the PCC session based on the mobility protocol.

34. The apparatus of claim 33, wherein the at least one processor is
configured to access a second network entity by the UE using direct Internet Protocol
(IP) access, the second network entity establishing a second PCC session for the UE
based on a radio access type used by the UE for the second network entity, and to
exchange untunneled packets with the second network entity for the second PCC
session, the second network entity counting the untunneled packets for charging in
accordance with second PCC rules determined for the second PCC session based on the

radio access type.



