[ 0001] METHOD AND APPARATUS FOR RESOURCE MANAGEMENT | N HANDOVER OPERATI ON

[ 0002] FI ELD OF | NVENTI ON [0003] This application is related to wrel ess
comuni cations. [0004] BACKGROUND [ 0005] A wirel ess transmt/receive unit
(WRU), which in sone cases may be a user equi pnent (UE), often undergoes
handover during comuni cation. The handover may occur froma trusted
non-Thi rd Generation Partnership Project (non-3GPP) Internet protocol (IP)
access systemto a 3GPP access system (evolved universal terrestrial radio
access net[@dK (E- UMRANIOD AND APBARATIESPPORCRES O UR/GE A NACIIRENT t 0 a
trusted non-3GPP | P access syst eiiv HANDOMER &RERADH)Nt he handover nmay
occur during a roam ng or non- roam ng scenario. Figure 1 shows an exanpl e
net wor k arphpdjecture 100. As defiBRED OR INMBNEIANand hereafter, the

foll owi ng reference points apply: £0007] S2a; Provides the user plane with
rel ated cdAPYBI andTgﬁtﬁHPihf?@tl@u’ﬁﬁp‘“@ gtep &9 Wekehess COMMBYIAMACOGPP | P access and
t he packet data network (PDN) Gateway (GW . [0008] S2b: Provi des the user
plane with related control and nobility support between the evol ved packet
dat a gat eviag04]ePDG and the PDN GABACKGROUND

[0005] A wireless transmit/receive unit (WTRU), which in some cases may
be a user equipment (UE), often undergoes handover during communication. The
handover may occur from a trusted non-Third Generation Partnership Project
(non-3GPP) Internet protocol (IP) access system to a 3GPP access system
(evolved universal terrestrial radio access network (E-UTRAN)), and from a
3GPP access system (E-UTRAN) to a trusted non-3GPP IP access system.
[0006] In addition, the handover may occur during a roaming or non-
roaming scenariq. Figure 1 shows an example network architecture 100. As
defined in Figure 1 and hereafter, the following reference points apply:

[0007] S2a: Provides the user plahe with related control and mobility
support between trusted non 3GPP IP access and the packet data network (PDN)
Gateway (GW).

[0008] S2b: Provides the user plane with related control and mobility
support between the evolved packet data gateway (¢PDG) and the PDN GW.
[0009] S2c: Provides the user plane with related control and mobility
support between a WTRU and the PDN GW. This reference point is
implemented over trusted and/or untrusted non-3GPP Access, and/or 3GPP
access.

[0010] S5: Provides user plane tunneling and tunnel management between
Serving GW and PDN GW. It is used for Serving GW relocation due to mobility
and in case the Serving GW needs to connect to a non-collocated PDN GW for the
required PDN connectivity.

[0011] S6a: This interface is defined between mobility management entity

(MME) and home subscriber server (HSS) for authentication and authorization.



[ 0009] S2c: Provides the user plane with related control and nobility
support between a WIRU and the PDN GW This reference point is inplenented
over trusted and/or untrusted non-3GPP Access, and/or 3GPP access.

[ 0010] 55: Provides user plane tunneling and tunnel managenent between
Serving GWand PDN.CAW It is used for Serving GWNrelocation due to
nmobility and in case the Serving GWNneeds to connect to a non-coll ocated
PDN GWfor the required PUN connectivity. [0011] S6a: This interface is

defi ned bd0WEHn nobP6d:t Fheuefzgarmemoinhstvyer Giheh abemesuybbigdanser server
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a ho and i e netwo a a 3GPP
ault henéI i CEHcE@ﬁmtir%U(MQA)' z?tvb@ rﬁ(aragiﬂ)bﬂﬁgQ@Mtbﬂgau(tl@éﬁ)cas,ﬁ)ﬁwﬁrnefedd&d.nﬂbﬁd; ity
rel ated authentication if needed. This reference point na | so .he used to
retri eve dRETPRGURENL S1a5r alse st vsrshia retyieparafrerarest ﬂ[t%aﬁ)é] %ea?blgﬁ%
reference\?%gi1 Lidet ween the Serving Gateway in a visited public land nobile
net wor k ( PLI\/%) and a 3GPP AAA Proxy for nobility rel ated authentication if
needed. THPBl3]ef er eBéd ‘Poé referenye ndivdbtavagndte Heorvieg Matsreayamad: Yisgedst

st orage of bi | i ramet er s. 4] 57 indes. transf er.,.of it f
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function (REORMtidaBiopal headedn A HEH2dfaidn@e HBINGMERNEIRD bpAised td RCEEYe ardde

all ocation of the PCEF is for further study (FFS). [0015] S8b: The roam ng
i nt er f ace TPAURSASEPTERE PORAPTIGY RREMUBH® routed traffic. It provides the user

plane wi thoppljat ed §ANprRKREINRED: SFREENBYGE sbiidd1RoNThANYy 2R chBgsikELMN.
rules from policy and charging rules function (PCRF) to policy and charging
enforcement point (PCEF). The allocation of the PCEF is for further study (FFS).
[0015] S8b: The roaming interface in case of roaming with home routed
traffic. It provides the user plane with related control between Gateways in the
VPLMN and the HPLMN.
[0016] S9: Indicates the roaming variant of the S7 reference point for the
enforcement in the VPLMN of dynamic control policies from the HPLMN.
[0017] SGi: The reference point between the PDN Gateway and the packet
data network. The packet data network may be an operator external public or
private packet data network or an intra operator packet data network, e.g. for
provision of IP multimedia subsystem (IMS) services. This reference point
corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP
access systems.
[0018] Wa*: Connects the untrusted non-3GPP IP access with the 3GPP
AAA server/proxy and transports access authentication, authorization and
charging-related information in a secure manner.
[0019] Ta*: Connects the trusted non-3GPP IP Access with the 3GPP AAA
server/proxy and transports access authentication, authorization, mobility
parameters and charging-related information in a secure manner.
[0020] Wd*: Connects the 3GPP AAA proxy, possibly via intermediate
networks, to the 3GPP AAA server. Differences compared to Wd are FFS.
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[ 0016] S9: I ndicates the roami ng variant of the S7 reference point for the
enforcenent in the VPLMN of dynam c control policies fromthe HPLW.
[0017] SG : The reference point between the PDN Gateway and t he packet data
networ k. The packet data network nay be an operator external public or
private packet data network or an intra operator packet data network, e.g.
for provision of IP nultinedia subsystem (I MS) services. This reference
poi nt corresponds to G and W functionalities and supports any 3GPP and
non- 3GYP [8¢2Hss sy%ei‘ns T[M@lr@fmnee @@mte@st Jogated ubﬁtW@gne%GBBnAéé& PP IP

access wit rver?Pr an%AAPﬁér Vea%sptés%)&yfpg AR Sl Eﬂ%t&rﬁ% f%&lﬂﬁw i cation,

aut hor i zati%n an@xgharglng re N l'n~a secure manner
[ 0019] Ta* :paCampestt Stunhel éﬂﬂ&h&ﬂatﬁ@ﬂaﬁ@ﬁtﬁd&’mﬁmﬁmtw th the 3GPP AAA

server/prox and transports,. access authentication, authori bility
par amet er d08#¢d char&’rhg “Irhas 15tog reigTIICRROING eFVﬁeeél@@é’ﬁ’rt’@“‘sﬁ%Fﬁﬁ %IE"[P&;“Z)O] Wi*

Connect s tyfpes JEEPA A PEBSY, TRAERI B dhiy irﬁefo&@FoFﬁgllﬁft?at@@EMéf $ast® the
3GPP AAA server. Differences conpared to Wl are FFS. [0021] Wit: This

reference1pﬂbnmdnghntaﬂ§@Gbetmeen 3GPP AAA Server/Proxy and eP]JG and is

et henct A0t Ond! WAt TH O ARRRA pPly TRl dd DerRBLRIER A Wi SRRPAna
HSS and 1s used for transport of authentication data.
[0024] Usage of S6, S8 and S9 for providing a visited network with
static/dynamic policies is under consideration. It is also under consideration if
the two depicted S7 interfaces are different. The S1 interface for the E-UTRAN 1s
the same for both the architectures.
[0025] Figure 2 is a signal diagram 200 of a conventional handover from a
3GPP Access UTRAN to a trusted non-3GPP IP Access network. The handover
scenario involves the S2a reference point and includes scenarios using PMIPv6
and mobile IP4 (MIP4) with foreign agent care-of-address (FACoA). For the
FACoA mode of MIPv4, it may be considered that the S2a runs between the FA1m
the non-3GPP system and the PDN GW in the HPLMN. While the WTRU 1s
connected in the 3GPP access system, PMIPVG or general packet radio service
(GPRS) tunneling protocol (GTP) is used over S5. The dual stack mobile IPv6
(DSMIPv6) protocol used over S2c¢ is compliant to the DSMIPv6 specification over
the S2a interface with PMIPv6 for a non-roaming scenario. The signaling is as
follows:

1. The WTRU discovers the trusted non-3GPP IP access and decides to
initiate handover from the currently used UTRAN access to the discovered
trusted non-3GPP IP access system. The mechanism that aids the WTRU to
discover trusted non-3GPP IP access, are specified in section on Network
Discovery and Selection. At this point both uplink and downlink user data 1s
transmitted via the following: Bearers between WTRU and source access

network, GTP tunnel(s) between source 3GPP access network, Serving GW and

PDN GW.



[0022] Wh*: This is the reference point between the untrusted Non-3GPP | F
Access and the ePDG Traffic on this interface for an initiated tunnel has
to be forced towards ePDG [0023]W*: This reference point is |ocated

bet ween 3GPP AAA Server and HSS and is used for transport of authentication
data. [0024] Usage of 56, 58 and S9 for providing a visited network with
static/dynamc policies is under consideration. It is also under
consideration if the two depicted 57 interfaces are different., The S
interface for 2heTkEe UTRANNon-3GBP supessipeciBstli prrsediieriare dregtogged.

sopp nccass o Rr R IR, M e e g AN e P R kbover

scenari o i3¢@Pves the S2a reference point and includes scenarios using

PM Pv6 and nobile IP4 (MP4) with forejgn.agent care-of-address. (FACoA).
For the FACoA %&@e%é\fw&%uﬁmqwoﬁ%d‘%Sh%‘?‘&éartﬁéaPﬁB?rf?rHBe ofy bet ween
the FA in thpeymRnr, e s W 2BGRPAH AeRPNnMhesdie AXA v e tihe WIRU

is connected in the 3GPP access system PM Pv6 or general packet radio

servi ce (GPREIng gasrelthate prast be sleveBTRYAA orgsied 1pvelreds AsThartdohthet ack
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speci fication over ai’n ace w a non-roam

scenari 0. coheewidgodNMAgnithe asistal NowsSGPP IP Acceks. The WIRU di scovers t he
trusted non-3GPP | P access ?rld decides .to i iti%e handover from t he
currently used4UTRANY sttceesitloat henlraidy andgathgsradonotheas &P itihccess
system Tt‘tﬁog@ﬁ%m@?éep@& aids the WIRU to di scover trusted non-3GPP | F
access, are specified 1n section on Network Di scovery and Sel ection. At

thi s point bot A uBMinfurnetignddwniitad NanedGHERIZ Aecess aerdd Praxa Bindinghe

foll ow ng:;;Bearers betwe and source access network, GIP tunnel (s)
bet ween so%%age@&%ecgoegfg%mrk, Serving GV and PDN GW 2. The

initial Non-3GBPThe®Iss BpPeeddebsesltRe praxgdiuiiag updateperdficosatesa bilfuese
procedures are Non-3GPP access specific and are outsjde fhe s of 3GPP.
3. The EAP2&ht ARV ifentheol @cggﬁﬁ)é)wﬁ‘fvrﬁlch%’ieé&%aﬁ@rﬁ%gr%Bﬁ%g\?fﬁvoI vi ng
the WIRU, TH&PDN%W%&%%&EH& &r%%{;ﬁ%@%ﬁb%@&?&&@% g%rlxlsmfuh&iérhe

roam ng case, there may be several proxies invol ved. part of the
aut hent i canibrusprdoNedwBGEP TR\ ceessatitledingdhe tiReadPpssGlallvaateddedshe o be

o R R e A
tri ggered.over 3GPP access.

7. The PMIPv6 tunnel is set up between the Trusted Non-3GPP IP Access
and the PDN GW.

8. L3 attach procedure 1s completed. IP connectivity between the WITRU
and the PDN GW 1s set for uplink and downlink direction over the trusted non-
3GPP IP access.

9. Resource clean up for the source 3GPP access 1s initiated by performing
the necessary procedures based on the procedures specified in the 3GPP
standard. PDN GW should retain the IP connectivity for the WTRU.

[0026] Figure 3 is a signal diagram 300 of a conventional trusted non-3GPP
IP access to E-UTRAN with PMIPv6 handover for a non-roaming scenario. The
signaling is as follows:

1. The UE uses a trusted non-3GPP access system and is being served by

PDN GW.




5. PMA function of trusted Non-3GPP I P Access sends Proxy Binding Update
nessage to PPM GW 6. The PDN GW processes the proxy binding update
and creates a binding cache entry for the WIRU. The PPM GW al | ocates I P
address for the WIRU. The PDN GWNthen sends a proxy bindi ng acknow edgenent
to the PVA function in Trusted Non-3GPP | P Access, including the IP
address(s) allocated for the WIRU. The | P address allocated is sane as that
was assigned to WIRU before over 3GPP access. 7. The PM Pv6 tunnel
is set up bet w@enThhdJBrdistozersNdre- BAPERAN Accees sysdnn aind dPNMG¢s to 8.
L3 attach procedure is conpleted. 1P connegtivit e and the
PUN GW i s BESIFHIs &%’ﬁrf”ﬂ%seggl&n%rghﬁr fﬂ%‘k&o F%@P%t%le’é&%r&i“ﬁ?@?lﬁ g‘g S0 AoN3GPP | P
access.  access SYsteiefOibeGEscob @@l RIPTIRNN thibess suten. Bbhheabagismsithat ni ti at ed
by perform ng the necessary procedures based on the procedures specified in
the 3GPP sﬁ“g(?ﬂié%ﬁ tPURCnr g%EtI&TRéNa‘?%eﬁwqumconnecti vity for the WRU.

[ 0026] Fi gure 34 st ﬁm{a@hﬁ %Ahg%gﬁry ROQRE wihi@PRSOtdomAE. TTHANSE f1pn- 3CGPP

| P access to E-UTRAN wi andover for a non-rodam ng scenario. The
si gnal i ng M3 sndtehteomsthe EPS. 1. The UE uses a trusted non-3GPP access

system and i s bei ed by PUN 2. T di scovers, t he
E- UTRAN access 4392‘?4%8“&@%8?% ﬁ@é’?%d ??%ﬁlé?te’lsg ge Ig@'rAesn arseogzlll%ns,
(i.e., hangawenrdicatidnaiotdtrire the €Phtyirdss 6CkhrEDIS GRP thatesds sylsd @adtio t he
di scovered E- UTRAN access system The nechanisns that aid the HE to

di scover t®averadrRARe MMEss” syst em 3. The UE sends an Attach
Request whi ch izs srouited e Fa bRANCh mhw&hm LABGRs hNodalenERat 4.
The MMVE contacts t%e SHg%g%{lrllldaaut her({tﬁ(():a’t es the EE. AsS pa?t ofn tlcﬁ}ea1e

aut hent i capriocetiyre caedthellSShe | P address of the PDN OWthat needs to be

used i s conveyed . . 5. ter successful h ication, the
MVE per f or ms aeq' otg‘f %@ﬁ%ﬁl{?ﬁ%@%apﬁ%‘@&&ﬁ@twc{ ﬁer{ﬂﬁsea ?@g‘%e ﬁé{tauﬁn%?arﬁe MVE
sel ects a B&uesh MM, A ESEnsctex QIS @atRigbeb ke telBaad SerRag Gwt I{ 41661 , MVE
Context |1 D) nmessage_to the selected Serving GW It also includes the IP

addr ess ofinghdeptie Bvndgiesnovids TN Yeuhish waseonagigled by the HSS.

7. Based on the Create Default Bearer Request from the MME, the
Serving GW initiates the PMIPv6 registration procedure towards the PDN GW
by sending a Proxy Binding Update.

8. The PDN GW responds with a Proxy Binding ACK and updates its
mobility binding which effectively switches the PMIPv6 tunnel from the non-
3GPP access network to the Serving GW. In the proxy Binding ACK, the PDN
GW replies with the same IP address or prefix that was assigned to the UE
earlier. A PMIPv6 tunnel exists now between PDN GW and Serving GW.

9. The Serving GW returns a Create Default Bearer Response message to
the MME. This message also includes the IP address of the UE. This message
also serves as an indication to the MME that the binding has been successful.

10. The MME sends an Attach Accept message to UE through E-UTRAN.

11. Radio-bearer and S1-U bearer is setup.

12. The UE resumes data communication over E-UTRAN.

[0027] Figure 4 is a signal diagram 400 of a conventional E-UTRAN to
trusted non-3GPP IP access with PMIPv6 handover for a non-roaming scenario.

The signaling 1s as follows:



7. Based on the Create Default Bearer Request fromthe MVE, the Serving OWN
initiates the PM Pv6 registration procedure towards the PDN ON by sending a
Proxy Bi ndi ng Update. 8. The PDN OWresponds with a Proxy Binding
ACK and updates its nobility binding which effectively switches the PM Pv6
tunnel fromthe non3GPP access network to the Serving ON In the proxy

Bi ndi ng ACK, the PDN OWreplies with the same | P address or prefix that was
assigned to the HE earlier. A PMPv6 tunnel exists now between PDN OV and
Serving OW 1. ThedJE Tises Stuptalnanyd @BP aeeess aydemeans iDdemg serdeher
Response '?51%?52‘%’ to the MVE. This nessage al so includes the |IP address of
the HE. Th ssage al so serves as an indication to the MVE that the

bi ndi ng has been 'SHGCIEESﬁwovers the E- U’DRANh@chMEsym&dSamh dAtdradhedccept
nmessage to HE through E-UT 11. Radi o- bearer and, Sl- rer is
setup.  transfgpits TH@QHES?%%EC o et L FWG%R}%PSE(*H?’F(%&@

[ 0027] Fi g%{c@es‘é dyStefh ’&Jtﬂ@fﬂllscg{r&gﬁmmwgc&s@%\ﬁ&m TROMecEaMIRANLLS trusted

non-3GPP | P accéss wt handover for a ‘non-roam ng scenario. The

si gnal i ng alé the Ukkd dwsover the E UTRAN hecesiE spsfen @retsmsﬁl@g indhe 3G access
system and ng served by PDN GW 2. The UE discovers the

E- UTRAN acé%%% ?ﬁstem and determnes to transfer its current sessions (i.e

handover) fromgt MeheCUErseatl ¥nusesthnReq PR hadcessutedshe By TORANetddiis cover ed
E- UTRAN access. system The nechani sps thaé] aid the UE to discover the
E- LTTRAN %E/H%@sé@%qeémtaﬁél%qp@wmcgwdﬂﬂ €34ebp st andar ds. 3. The

HE sends an At t@g aﬁnmg% HEY o s&&m@é&%ﬁ@lm&@ MYEricpst ance in
the EPS as specified in TS 23 . The MVE cont ac]t)s t he HSS and

aut hent i catwhenthetids proseduae, tthei[P aﬂéreaaoﬁéntﬂ%ﬁ%ﬁh@méam@ ugedas | P
addr ess of O%ngedl% t%mt needs to be used is conveyed to the MVE.

5. After successful authentication, the MME performs a location update
procedure with the HSS.

6. The MME selects a serving GW and sends a Create Default Bearer
Request (IMSI, MME Context ID) message to the selected Serving GW. It also
includes the IP address of the PDN GW which was provided by the HSS.

7. Based on the Create Default Bearer Request from the MME, the
Serving GW initiates the PMIPv6 registration procedure towards the PDN GW
by sending a Proxy Binding Update.

8. The PDN GW responds with a Proxy Binding ACK and updates its
mobility binding which effectively switches the PMIPv6 tunnel from the non-
3GPP access network to the Serving GW. In the proxy Binding ACK, the PDN
GW replies with the same IP address or prefix that was assigned to the UE
earlier. A PMIPv6 tunnel exists now between PDN GW and Serving GW.

' 9. The Serving GW returns a Create Default Bearer Response message to
the MME. This message also includes the IP address of the UE. This message
also serves as an indication to the MME that the binding has been successful.

10. The MME sends an Attach Accept message to UE through E-UTRAN.

11. Radio-bearer and S1-U bearer 1s setup.

12. The UE resumes data communication over E-UTRAN.
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5. After successful authentication, the MVE perforns a | ocation update
procedure with the HSS. 6. The MMVE sel ects a serving GNand sends a
Create Default Bearer Request (TNISI, MVE Context |ID) nessage to the
selected Serving GN It also includes the I P address of the PUN OW which

was provided by the HSS. 7. Based on the Create Default Bearer
Request fromthe MVE, the Serving GWNinitiates the PMPv6 registration
procedure towards the PDN OWN by sending a Proxy Bindi ng Update. 8.

The PDN G2 pondsFiguré bas Pr sigyalBilingiany 58010f anebnypotioesl progedvabifpr ¢ y

bi ndi whi ffectivel i tch he , PMLPy GPP
pccese netleiRtnTihe iy Ei % PREVIRERGEPIE Al AT SEEA ow
replies wWindMIPes saseSEPt@ddB@PP eddr &fstomtinad comseraimiaymed-roamihe HE

earlier. A PMPv6 _tunnel exists now between PDN OW and Seréi?gg ow
9. The Sers¢eRayiOMPdhif AenaTIcy dhe setmsiartaah et URES B EUEs&4EES to t he

MVE. Thi s sgﬁt%ﬁ?g?e ! SE-wmA?lﬁg%hﬁti\/xE?t]Rﬁ\/ﬁ@QBeﬁ? Lf nbherddming hi&nBRsage al so

serves as indication to t at the binding has been successful.

10. The Malseqdnthntii teasionAacdpoverds aa§eP acddss sntengAhEsigPRANS 1s

11. Radi o- bce;aﬁer and Si-U bearer is setup. 12. The UE resunes data
comuni cat¥°dfi"®VEr E- UTRAN. [0028]Figure 5 is a signal diagram 500 of a

conventional pnocCEMUUE dk d LRAEH-SGPR dtasdayeterhl dithas hrSNEBvéon- 3GPP
| P access systemwi th DSM Pv6 over S2c to a 3GPP access systemin a
convent i orf&psig Mot BNSeBhario. In this scenario, the session starts in

a trusted non-3 emgﬁgoﬁ%}@%}%ﬁg%ﬁcﬁsggygﬁgn A , ddiSiRGeDEM YR VR @ non

roani ng scenari o Subsequen over to a 3@GPP access
system THeorsitlymalrirently sseisirfistiel @as:3GPP accesdsysre tbhadewvaradrddsitRd

The UE di GEO0BrEIaE b AEERuamS, Crb A dor e reES oINS from t he
currently seeh hrdisieeicdantBEBBPACaasgasst em to the di scovered 3GPP access
system The nechanisns that aid the HE di scover the BGDEP%Ct%%%SMi/Yﬁt em are
specified in tRe Thepit sengrgyt Aktach Request which 1s routed by 3
instance in the EPC.
4. The MME contacts the HSS / 3GPP AAA and authenticates the UE. As
part of the authentication procedure, the IP address of the PDN GW that needs
to be used in 3GPP access is conveyed to the MME.
5. After successful authentication, the MME performs the location update
proceduie with HSS.
6. The MME selects a Serving GW and sends a Create Default Bearer
Request (including IMSI, MME Context ID, and PDN GW IP address) message to
the selected Serving GW.
7. a) For IETF based S5, the Serving GW initiates the PMIPv6
registration procedure towards the PDN GW by sending a Proxy Binding Update.
If the NAI of the user is not included in step 6, the Serving GW has to derive it
by other means.
b) For GTP based S5, the Serving GW sends a Create Bearer Request
message to the PDN GW.
8. a) For IETF based S5, the PDN GW responds with a Proxy Binding

Ack and updates its mobility binding which effectively switches the DSMIPv6
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3. The HE sends an Attach Request which is routed by 3GPP to an MVE

i nstance in the EPC 4. The MVE contacts the HSS / 30PP AAA and

aut henticates the HE. As part of the authentication procedure, the IP
address of the PDN GWthat needs to be used in 3GPP access is conveyed to

t he MMVE. 5. After successful authentication, the MVE perforns the

| ocati on update procedure with EISS. 6. The MVE sel ects a Serving OV
and sends a Create Default Bearer Request (including TMSI, MVE Context 1D,
and PDN Omhielddean ébe pomsédiiyaccess nétevoskite theBMIBY G fwepabpp the Servingy . a) For

| ETF base .the Serving,.OW, nit.i a . P reqi st | cedure
towar do. ¢ RETPER BAlg L ENEIAE A tpHisb B KPR e SR I R e
user is n@frefinehdtdeds adRigiedobhe UReHelevi Ng OV has to derive it by other

nmeans. b) For GIP based Sb, the Serving ONsends a Create Bearer
Request message Do FereGbBnbaspd S5, the PIRN Gy WSPoq@Wltga?nge@S,&taﬁ‘ér PDN OW

responds %&Bo@se?ﬁ@s}éﬁ %Ed‘c%'&rﬁ%@@f@h@@q@é&%éa&ér R0Rohbd snbhiRdbng Wwhi ch
effectively swtches ? e DSM Pv6~ tunnel fromthe non-3GPP access network
to the PMskRug IPlathibss @ prefx Shatvwagagignddito tthe YEerylidi ndi ng Ack, the PDN

GWincludes th |FE a SS_Or ef | x~tha S sighed to the TIE
earlier. 5. sﬂg)%eﬁ%lrng rﬁg%réla agf&eat%%efgb#ﬁ %?res%%’% & %egﬁ?ggg%r eate
Bear er RespeMMETERSagest8zd 4180 HelVdRGhONP atldeedsrof she UBk allek nRespgnse
contains the sanme | P address or c§%efix that was assigned to the TIE

earlier. alsoserves asmeinsdsafiongiodine MM HntdhePuiiag baf qern SEEEI¥Y Response
message 10t hey§Me, THAREA%R96, ALenl AekhdiRatdie LPUAIHESES oGite UE

Thi s nmessage also serves as an Indication to the that the binding has
been succesefsal The 3GPP actéss sThenMviitisesdbe sarigbeaeh sécwapocatugsablee t o TI E

t hrough 3 ccess. The 3GPP access syst initiates the radi o bearer

set up proggfﬁ}f RoCeRH SRR R ylﬁéPé%ﬁ%?cggg%‘HBgetm%S%' Attach Conpl ete
nmessage.  111The ThE nddFsdla BENEb theBRDNOGhE BONdet tsdBSNIEBVGt er its
DSM Pv6 binding that was created while the TIE was in non-3GPP access

system [ GO2dnEithat wagcregted whyashe Yiagram 800 36 A2eshyvemte®Bnal procedure
for [0029] Figure 6 is a signal diagram 600 of a conventional procedure for
implementing a handover from a 3GPP access system to a trusted Non-3GPP IP
access system with DSMIPv6 over S2c¢ in a non-roaming scenario. In this
scenario, the session starts in 3GPP access, (e.g., E-UTRAN), using PMIPv6 or
GTP over S5 or no S5 is used (co-located Serving GW and PDN GW). The session
hands over to the trusted non-3GPP access system that does not use PMIPv6
where the UE will receive a different prefix than the one it was using in 3GPP
access system. The UE subsequently initiates DSMIPv6 with the same PDN GW
to maintain the IP session. The signaling 1s as follows:
1. The UE uses a 3GPP access system. It has an IP address that is
supported over S5 interface.
2. At this point the UE decides to initiate non-3GPP access procedure.
The decision is based on any number of reasons e.g. local policies of the UE.
3. The UE performs access authentication and authorization in the non-
3GPP access system. The 3GPP AAA server authenticates and authorizes the
UE for access in the non-3GPP system. Note that PDN GW selection and

retrieval for host based mobility is still an FFS.
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i npl enenting a handover froma 3GPP access systemto a trusted Non-3GPP | F
access systemw th DSM Pv6 over S2c in a non-roam ng scenario. In this
scenario, the session starts in 3GPP access, (e.g., E-UTRAN), using PM Pv6
or GIP over 55 or no S5 is used (co-located Serving GNand PDN GW). The
session hands over to the trusted non-3GPP access systemthat does not use
PM Pv6 where the TIE will receive a different prefix than the one it was
using in 3GPP access system The UE subsequently initiates DSM Pv6 with the
same PDN GW t o 4niibamanBGIR a¢essesserans nqtﬁDé\%ﬁ’ B hls arat desidesmobigs :

1. The TIE I : I
support ed WUSMBL s PEEE Yo VIFLAT,n iR AR SR AMASS AW
initiate naeldr3shPvasasisg ipBoPPhess sThendeined the UL obasedaolP addressunber of

reasons e.g. Jocal policies of the TIE, 3. T | E, perfar.ns access
aut hent | c#fbH RehthSRARORS %ﬁd&ﬁeﬁsrfr%é%@rﬁgéﬁ@méée@?‘sé{%@gﬂfnlﬁ%& 3GPP AAA
server authemipe@hRRedddsaWANARStsPeseddibnd. Or access in the non-3GPP
system Note that PDN GNsel ection and retrieval for host based nobility is

still an FFS. 5. The UEmayhBsqeyar BOPP G eddsessyisingMIE VA hooEiaappsi apabl e

or it decides not to use PMPv6. Therefore, the UE gets an |IP address that
is differén cefdrug(raﬁ'the | F address it was using in 3GPP access system Since
t he UE obt ai ns 6aMheRIRddiesso pdrédrn BKBoR ahdEPS@rfA esablishraddress tie om 3GPP

system the |JE decides to initjate DSM Pv6 procedu t intainits IP
sessi ons. PonGw Bat s YECHrsietRstEDer %ﬁl 38%%@@‘3&2‘%72381% &

boot st r apRisNG1RhOSRINIGRen the UE GndTHe PBNEywWal sihipardiommy Keydvand | PSec
SA establishment wth the PDN GNthat was di scovered at step 5. This

happens i fauRF@tA@Tipn| andmedorigaen b the BGER bbb wwetent.ne UE and t he PDN OW

This step may i,nygQl aut hentd i nd_aut hor| i t he. P AAA
Systom T S O AP e R LD b YBisk o £ o

regi ster G\ Cahe DB BON sQthawtikess bodtashangbsathenUH zaslsthekUEByends back
a BA incl udi n%,the | F address (home. addr es.s% whp%f; t he UE wag‘ Léﬁ}gg in the
3GPP accedicluding the I adeygssrihpepiqrasraviich fhe Plswag e githg sanme | P
addr ess. [ané’sQJ't woul d therefore be beneficial to provide a nethod and

apparatus that manages systemresources after a successful handover.
[ 0031] SUMMARY 8. The UE continues with IP service using the same 1P address.

[0030] It would therefore be beneficial to provide a method and apparatus

that manages system resources after a successful handover.

[0031] SUMMARY
[0032] A method and apparatus for resource management during handover
operation are disclosed. The method includes initiating a handover from a first
access network to a second access network. A policy update message 1s sent and
a policy update confirmation message is received. A general packet radio service
(GPRS) tunneling protocol (GTP) message and a radio access bearer (RAB)
release message is sent and a GTP and RAB release acknowledgment 1s received.
Connectivity is established for uplink and downlink transmission in the second

access network.



[ 0032] A nmet hod and apparatus for resource managenent during handover
operation are disclosed. The nethod includes initiating a handover from a
first access network to a second access network. A policy update nessage is
sent and a policy update confirmati on nessage is received. A general packet
radio service (GPRS) tunneling protocol (GIP) nmessage and a radi o access
bearer (RAB) rel ease nessage is sent and a GIP and RAB rel ease

acknow edgnent is received. Connectivi t@i‘éi s established for uplink and
downl i nk tlO888In ssi on i NBRHEF HEsRIPIIONE O Frtd RdpRAWINS©33] BRI EF

DESCRI PTI THE \\4 .0034 re. i t andj g be had
fromthe SSJP%)JW ng eglé)]rf‘%\lﬁﬁlt%%fa %%@gg&ﬁ?lr%b%(% ﬁ%)?éﬁp ér%i fE\H&Cfoonlﬁjgunc ion with
t he acconpégyiiptiods gwengds wherofiesamplO 3D kbhjgutigonl witltowse ancoex@ptigg net wor k
architecture; .[0036] Fi.gure 2 is a signal diagram of a conventional handover
froma 3GPPARERESYNEIEREN to a trusted non-3GPP | P Access networ k:

[ 0037] Fi gur(E)@ﬁ] I 'S a;v%%}&@ql sHoLRAR 18 nEARNRMrb RRGutd; USt ed non-3GPP | P
access to E-UTRAN wth PM Pv6 handover for a non-roam ng scenari o;

[ 0038] Fi gulfe3al i s aFssugad isdi stgraindodgranc ofhe eanyermnakEhamppgert fsomraist ed

non- 3GPP 1 £, BB 66 R8s Wt RARMO Y B ulRRA S G PP TP A RO fRRBLAY Scenari o;
[0037] Figure 3 1s a signal diagram of a conventional trusted non-3GPP IP
access to E-UTRAN with PMIPv6 handover for a non-roaming scenario;
[0038] Figure 4 1s a signal diagram of a conventional E-UTRAN to trusted
non-3GPP IP access with PMIPv6 handover for a non-roaming scenario;
[0039] Figure 5 is a signal diagram of a conventional procedure for
implementing a handover from a trusted non-3GPP IP access system with
DSMIPv6 over S2c to a 3GPP access system in a conventional non-roaming
scenarlo;
[0040] Figure 6 is a signal diagram of a conventional procedure for
1implementing a handover from a 3GPP access system to a trusted Non-3GPP I[P
access system with DSMIPv6 over S2¢ in a non-roaming scenario;
[0041] Figure 7 1s an example functional block diagram of a WTRU and a
base station in wireless communication with one another;
[0042] Figures 8A-8B are a signal diagram of a handover from a 3GPP
Access (UTRAN) to trusted non-3GPP IP access network over S2a with PMIPv6;
[0043] Figures 9A-9B are a signal diagram of a handover from a trusted
non-3GPP IP access network to an E-UTRAN with PMIPv6;
[0044] Figure 10A-10B are a signal diagram of a handover from an E-
UTRAN to trusted non-3GPP IP access network with PMIPv6;
[0045] Figure 11A-11B are a signal diagram of a handover from a trusted
non-3GPP IP access network with DSMIPv6 over S2c¢ to a 3GPP access network;
[0046] Figures 12A-12B are a signal diagram of a handover from a 3GPP
access network to a trusted non-3GPP IP access network with DSMIPv6 over

S2¢; and
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[0039] Figure 5 is a signal diagramof a conventional procedure for

i npl enmenting a handover froma trusted non-3GPP | P access systemw th
DSMLPv6 over S2c to a 3GPP access systemin a conventional non-roan ng
scenario; [0040]Figure 6 is a signal diagram of a conventional procedure
for inplenmenting a handover froma 3GPP access systemto a trusted Non-3GPP
| P access systemwi th DSM Pv6 over S2c in a non-roam ng scenari o;

[0041] Figure 7 is an exanple functional bl ock diagramof a WIRU and a base
station i nOG#Tlel essFapuremldiicatsignal diaghawmé aaddtihdrA updaw2perefiwres 8A- 8B are
a signal diagramof a handover froma 3GPP Access (UTRAN) to trusted
non-3GPP | F access network over S2a with PM Pv6; [0043] Figures 9A-9B are
a signal dbag&ﬁn1of a handover TETWIIED NESERIFTIONGPP | P access network to
an E-UTRAN with PM Py6; [0044]Fi gure 10A40B are a signal diagram of a
handover flPB#flan E- “@Wﬂ?fﬁﬁeﬁrg@t eBeIfgHeBGPPY Pt%tré’g]é‘QLogHet g\/\‘iﬁ‘f‘?l;?e% th

PM Pv6; [%é@d@@g@é&ﬁﬂﬁmﬁﬁ iﬁclﬁagggﬁag §<lg/irf%9 i tfa NaRdNEpmbAOM @

trusted non- - access network witt Pv6 over S2c to a 3CGPP access
network; (UI046]mphifpisesion2 A-f:28 ar mohilsisghedriiragribn obger, Racedbiar from a

g\C/SI;I? ggg?sté},?gﬁ%l‘{‘gré( ptexoso%af [iyg%:ta %s&gpzfn%%%A)F aac%%lepsu%eﬂ %gvg?lrykotWe% hﬁyl%SM Pv6
of user device capable of operating in a wireless environment. When referred to
hereafter, the terminology "base station” includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.
[0050] Figure 7 is an example functional block diagram 700 of a WTRU 110
and a base station 120. As shown in Figure 7, the WTRU 110 is in
communication with the base station 120.
[0051] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 115, a receiver 116, a transmitter 117, and
an antenna 118. The receiver 116 and the transmitter 117 are in communication
with the processor 115. The antenna 118 is in communication with both the
receiver 116 and the transmitter 117 to facilitate the transmission and reception
of wireless data. The processor 115 of the WTRU 110 1is configured to perform
handovers.
[0062] In addition to the components that may be found in a typical base
station, the base station 120 includes a processor 125, a receiver 126, a
transmitter 127, and an antenna 128. The receiver 126 and the transmitter 127
are in communication with the processor 125. The antenna 128 is in
communication with both the receiver 126 and the transmitter 127 to facilitate
the transmission and reception of wireless data. The processor 125 of the base
station is configured to perform handovers.
[0063] Figures 8A-8B are a signal diagram 800 of a handover from a 3GPP
Access (EUTRAN) to trusted non-3GPP IP access network over S2a with
PMIPv6. The devices communicating in the signal diagram 800 include a WTRU
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[0047]Figure 13 is a signal diagramof an LTE_RA update procedure.
100481DETAI LED DESCRI PTI ON [ 0049] When referred to hereafter, the

term nology "wireless transmt/receive unit (WIRU)" includes but is not
limted to a user equipnent (UE), a nobile station, a fixed or nobile
subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a conputer, or any other type of user device capable of

operating in a wireless environnment. \Wen referred to hereafter, the
t er ni nol oghil0: B 36 Pstcaess davice hd0, udesstblinon-3GREtaccessinesdoniol 49, NoSER! a site
control |l er,..an_acces t. (AP Mivatpe nt ertac devi ce
capabl e of15gp%F‘erV1%§AE%\ﬁv%ﬁ6lg)e ié]s)gpée‘%@l rontrggh%n%%‘%% Ser‘}e?l |Asqgan exanpl e
functlonakP@REQBodlagran1700 of a WIRU 110 and a base statlon 120. As shown
in Figure 7, the WIRU 110 is in_ conmmunjcation mnthg%% base stath? 120.

}‘

[0051] I n d8074)i on t Bhe MEIRY G skstoxersiihe trgedpory g rﬁcﬁeﬁsﬁﬁtﬁ’a WIRU,
the WIRU 114 I NC4AERS B ﬁ&%@ﬁgﬁaov%%@mn@tﬁ@&ﬁwmy L& vFRAN RS ter 117,

and an antenna 118. The receiver 116 and the transmtter 117 are in
communi catthe rleOWreﬂHeu%ied)messé’é}PH 1B acTve rehverin@®@15).8 A shisrpatoinhatit cat i on

with both t rec ver the tr ransmni tter 117 t faC|I|t
transm ssﬂ%ﬁq %‘@ P?IBHS%H‘ ﬁi%a %I%%résm& dVlaI'ﬁgarerr %ggts“ée(?rn he WIRU

110 is conlfllogaﬁcegbdr@e a&rets@hmvmwa\@rls tuhflpey tuhraa,d@uewaeﬂ thd Jgrmre@nponents
that may be found in a t% pi cal base station, the bah iﬁ\g%A%n @2}0 i ncl udes
a processotGHBgecess paeqriie30s e sexvingarAGWL60 ang the R FonhE 128, The

receiver ]@@ nd the transmtter 127 are in conmmunication with the

processor The antenna 128 is in comrunication with both the receiver
126 and t H@OM ansmi thher i@zl Nonf &@PPl a@ees sherific dits prawdoresante therpt i on of

wi rel ess dat ocess t S tati conf to
perform héﬁ&%\’?%g% F Wﬁﬁ‘ﬁ%gﬁésl né%%ﬁlr)“é g(i gﬁﬂ)&j ag?cﬁﬁ?%‘%% ?k
handover fr4nea0)3 @R sA¢eessulds thidANn- qumé@%m@m%ﬁapaﬂe%uameshe net wor k
over S2a with PI\/I Pv6 The devi ces comunicating in the signal diagram 800

i ncl ude a spmmpf3
[0056] The EAP authentication and authorization procedure is initiated

and performed involving the WTRU 110, trusted Non-3GPP IP Access network
140 and the 3GPP HSS/AAA server 180 (825). In a roaming situation, there may
be several AAA proxies involved. As part of the authentication procedure, the IP
address of the PDN SAE GW 170 to be used may be conveyed to the proxy mobile
IP agent (PMA) in the trusted Non-3GPP IP Access network 140.

[0057] After successful authentication and authorization, the layer three
(L3) attach procedure is triggered (830). The PMA function of the trusted Non-
3GPP IP Access network sends a Proxy Binding Update message (835) to the
PDN SAE GW 170, which processes the proxy binding update message and
creates a binding cache entry for the WI'RU 110. The PDN SAE GW 170 then
allocates an IP address for the WTRU 110 and sends a proxy binding
acknowledgement (ACK) message (840) to the PMA function in the trusted Non-
3GPP IP Access network 140. The proxy binding ACK message (840) may
include the IP address, or addresses, allocated for the WIRU 110. The 1P
address allocated may be the same as what was assigned to the WTRU 110 before
handover from the 3GPP access network 130.
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110. a 3GPP access device 130, a trusted non-3GPP access network 140, an
SGSN 150, a serving SAE GW 160, a PDN SAE GW 170, an HSS/ AAA server 180,
and a PCRF 190. [0054] The WIRU 110 di scovers the trusted non-3GPP | P access
network 140 and decides to initiate handover fromthe currently used UTRAN
access to the discovered trusted non-3GPP I P access network (815). At this
poi nt, both uplink and downlink user data is transmtted via bearers

bet ween the WIRU 110 and source access network, a GIP tunnel, or tunnels,
bet ween t He0®dur ce BIBPPMIPrésimnnel woset uiBbetvicka thertvistgd Hm-SAPE0LFand t he

E Pyc SQE re Cégsgg I%‘aﬁé’ghbé%(?gg %Qggﬁmgéﬁwm’%?g&%%gﬁ%%ﬁ%ﬁg Irn]l;JésS% %%‘gnon- 3GPP
| P access (B50)VOkKnt1#0m(eDDNTEE & Wriooeduwhe PERE 180nmIiFkFingchesswspeci fi

and are outside the scope of 3GPP. L,OOSG The EAP aut henti cation %Q@CI!
aut hor i zatGWn Theddili 180 then sendp gietcian %@ﬂ?%@ﬂm%%ﬁﬁ%g%@ﬁ%t RU 110,

trusted NosyNQAL G AG6L 5% NP K0 %égd@gofiaﬁin%@nﬁ)at%ﬁﬁfe.Sl’ﬁés\é.gée 180

(825). In aroamng situation, there may be several proxi es 1 nvol ved.
As part of(86Meo &l trentadoain- SRPProcesd metyorkhietO, mhaddmebrlesthe hew PN, SAE GW

L ust oo NATEIGRPEY e R AEEE SHGrnare S0 AT Bty B GuRRE Ry or 7 118

aut hent i cahéRRgaEbSRLE MY PERFI1G0, the layer three (L3) attach procedure is
triggered (830). The PMA function of the trusted Non3GPP | F Ac%]ggﬁmnetv\ork

sends a PrBPIBI ndi Wgstep$dPeGibtangel ermnts sndadppreeepEbesney i ch
processes rE%glr%s%%fé e wgﬂga%gﬂaiég%m 20, 1C7r0"~.~laetn%§ LAchpngh p& gache

entry for t 110. GW 170 then allocates an | P address for
the WIRU Té&Rasngeswugd $37%) pr dreyS BN AbOgviaick frowaedgrediid B fAeke messsage (840)

to the PMA_function in_ the truste GPP, | P Access netwark 140...The proxy
bi ndi ng ACK’ %ent@stélﬁgg(%g%@w??ﬁ)}lq%m?ﬂﬁEggt%ﬂéfe*eﬁseécﬁld?lé%s?ndg)lp\{\%aci’l'néls%aéié?

al | ocat ed rb@jurtdre TARBAHRPL .acdde ddtwadeessthahl aedkath RAB belehiie ACIE as
what was assigned to the WIRU 110 before handover fromthe 3GPP_access

net wor k 130essago@s8) tpride SASN 650.umneh forgragds 1tap theltoReett 2 (hEP prd sy
update medoase PERDTREHRU T R B AT RIEN S 170 o the PoRF 190,
i ndi cati ngonétd new AWhiTkengeCire NL9atnbepraeddse & qolileldipeatd80LoRt i rmat i on
ressage 5% Lo, Le PN A QN The FPEdS0 sens el Leytofprmaion
i ncl udes tiheupRW: GMM adRalihk HikBi e HRRrageeasn HEMPIKadet sandsk a policy
update confirmati on nessage (865) to the PCRE_190. .
140 (885). Resource clean up for the source 3GPP access network 130 1s then
initiated by performing the necessary 3GPP release procedure (890). The PDN
SAE GW 170 should retain the IP connectivity for the WTRU 110 at this point.
[0061] Figures 9A-9B are a signal diagram 900 of a handover from a
trusted non-3GPP IP access network to an E-UTRAN with PMIPv6. The devices
communicating in the signal diagram 900 include a WTRU 110, a trusted non-
3GPP access network 135, an E-UTRAN 145, a mobility management entity
(MME) 155, a serving GW 165, and old MME 175, a PDN GW 185, an HSS/AAA
server 186, and a PCRF 190.
[0062] In this scenario, the WTRU 110 begins with using the trusted non-
3GPP access network 135 and is being served by the PDN GW 185 over a
PMIPv6 tunnel (step 910). The WTRU 110 discovers the LTE E-UTRAN access

network 145 and determines to transfer its current sessions, via handover, from
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[0059] I n step 870, GIP tunnel endpoints and radi o access bearer (RAB)
resources are to be released. The PDN SAE ON 170 sends a GIP and RAB

rel ease nmessage (875) to the SGSN 150, which forwards the RAB rel ease
nmessage (876) to the 3GPP access network 130 to rel ease tunnel endpoints
and radi o resources. The 3GPP access network 130 then sends an RAB rel ease
ACK nmessage (877) to the SGSN 150, which forwards it in the formof a GIP
and RAB rel ease ACK nmessage (878) to the PDN SAE OW 170. %0060] At this
stage, théhéBuatntdyhspt ooedGRY agesosysten ddtiiedispresa) E-UPRADhasesd vity
bet ween t he, WRU F1]10 d the PUN SAE GW 170 is set for both the uplink and
downl i nk AREFEY GHP %@T the trusted non-3GPP | P access network 140 (885).

Resource ¢b@ss) up fDie WEREOUNGRNASER Ats@sReqaisWaidssAdR0(926), twideh isni ti at ed
by perform ng the necessarééhBGPP rel ease fr oceduwéBQO). The. PDN SAE GW
170 shoul dopteddinthenB-YPRAShAEes wetworkot4y Hothar TPoatv e & hdimt .

[ 0061] Fi - " i j I trusted
non- 36PP 11 Bt et o i e B P A 2. b P

conmuni catof tlie authehgcatignpdocedwrgy thm IF001drasd ofdbe DN RW 180 1s eonveyest ed

non3GPP access an E- UTRAN, 14 a il agenent entity
(MVE) 155 8 he @Eﬁ%%ﬁ%-%ﬁﬁ% ‘I‘lda"itgf(}ﬁn"?ﬂ%}ongqgﬁﬁ/[% 188 PeHHa S Aan
server 186gcadind updREeRprot&ire MAOH2]d HSBMAA 366 tARE Ihclidie sMBRibkT datiegi ns

with using the trusted non- 3GPP access network 135 and is being served by
t he PUN Orers8mab(séep H2M Pv6 tunnel (step 910). The WIRU 110 di scovers the

LTE E UTRAph@gCess mémgﬁ 1583 agads%}%g}d}ﬁ%kgnhrs@ﬂ&f@CréaitéD%pamcent

sessi ons, Vi a handover rom the curren used non-3GPP access systemto
t he di scovizmee ReduBRAIMSE 3B EnetnviexkI)shegsagd §)30) 10083eTdrtedFRUIIE0 sends

et vor k14T et TR dasne g AR o 1ok GB B e mee IO BEE NG
aut henti cg{EyAalARe1MIRU 110 (step 925). As part of the authentication

procedure, the I P address of the PUN ON 185 is conveyed to the MNI E 155.
After sucdedsful auBaredindhe CopateddrdanhBearss Regnesh i tha MM 1o thpdat e

(st op 9200 TGS AL p5Ei EMIEy g O e p o R B DN Y et e

Default  GW 185 by sending a Proxy Binding Update (BU) message (935). The PDN GW
185 responds with a Proxy Binding ACK (935) and updates its mobility binding,
effectively switching the PMIPv6 tunnel from the trusted non-3GPP access
network 135 to the Serving GW 165. In the proxy Binding ACK message (936),
the PDN GW 185 replies with the same IP address or prefix that was assigned to
the WTRU 110 earlier. A PMIPv6 tunnel exists now between the PDN GW 185
and Serving GW 165.
[0066] The Serving GW 165 returns a Create Default Bearer Response
message (940) to thé MME 155 that includes the IP address of the WTRU 110. In
addition, this message also serves as an indication to the MME 155 that the
binding has been successful.
[0067] The PDN GW 185 sends a policy update message (941) to the PCRF
190 which replies by sending a policy update confirmation message (942) to the

PDN GW 185.
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Bearer Request (IMslI, MVE Context |ID) nessage (930) to the selected Serving
GW 165 that includes the IP address of the PDN OWN 185 was provi ded by the
HSS/ AAA 186. [0065] Based on the Create Default Bearer Request fromthe MVE
155, the Serving OW 165 initiates the PM Pv6 registration procedure towards
the PDN OW 185 by sending a Proxy Binding Update (BU) nessage (935). The
PDN OW 185 responds with a Proxy Binding ACK (935) and updates its nobility

bi ndi ng, effectively switching the PMPv6 tunnel fromthe trusted non-3GPP
access net[@Be& 135 Tbe MMESEdsends @\AI%hAqqemﬂTee%ﬂe&@‘l@ brolibegVABK nessage

936 5 t f t
hasi ghed CoORE RO BT b Td i AR e e R eI AN e
PUN OW 18%:daeksSertie WgTRW LG5, [ 0066] The Serving OWN 165 returns a Create

Def aul t Bearer Response nessage . (940) to the 155 that_includes the IP
addr ess of (0% wrrUThe FCRE @gd'lhﬁpoﬁ‘?nd% 8 ol sufymabion gt daessas n

I ndi cati ongk@ ¢ g'aﬁe %ﬁlég%éw *ﬂ@é withGnRirRdicog olfaacﬁe%evrt}wugﬁ@%hw bea{er67] The
PDN GW 185 sends a politcy update nessage (941) to the PCRF 190 which

replies byarsefitiibegren igcietwy (1ippl&68) endhithe sertving GEseade a(i@dry unslathe PDN OW
185. [0068 155 se cept nessage (943) to the WIRU
110 t hr oudf gﬁ'@ag\%ﬁﬁiﬁe ga(g%)rﬁethgtl%@gﬁ 1 @‘cept nessage (943) includes the

| P addr esspofo]t he WIRWoiniete[ (H26R3ddvE, RERFPIIROGYhaBs seends sardaiek € yo

|nforrrat|on update nmessage (950) to the serving GW 16 th infor t|on on
the new GAeleasetirfaingelpagivamt aﬁadﬁileleéa}réfﬁowe%e@aﬁﬁgezf%% )tﬂ%fﬁ t he

Serving CWACRdPrapheldEint A Lt IR AES 8GR v AR A OR) PORF

190. [OO%TO conp ete ﬁg é’o%&'fch the PDN GW 185 sends request to
message (965) of the release to the PDN GW 185. The radio and Sl bearer are
then setup (step 970) and the PMIPv6 tunnel is established (step 975).
[0071] Figure 10A-10B are a signal diagram 1000 of a handover from an E-
UTRAN to trusted non-3GPP IP access network with PMIPv6. The devices
communicating in the signal diagram 1000 include a WTRU 110, a trusted non-
3GPP access network 135, an E-UTRAN 145, an MME 155, a serving GW 165, a
PDN GW 185, an HSS/AAA server 186, and a PCRF 190. In this scenario, both
uplink and downlink user data is transmitted via the following: radio and SI
Bearers between the WTRU 110 and source access network (1011), and GTP
tunnel(s) between the source 3GPP access network, Serving GW 165 and PDN
GW 185 (1010).
[0072] The WTRU 110 discovers the trusted non-3GPP IP access system
135 and decides to initiate handover from the currently used EUTRAN access
network 145 to the discovered trusted non-3GPP IP access system 135 (step
1015). The initial Non-3GPP access specific L2 procedures are performed (step
1020).
[0073] The EAP authentication procedure is initiated and performed (step
1025), involving the WTRU 110, trusted Non-3GPP IP Access system 135 and the
3GPP HSS/AAA Server 186. In the roaming case, there may be several AAA
proxies involved. As part of the authentication and authorization procedure, the

IP address of the PDN GW 1025 to be used is conveyed to PMA 1in the trusted
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rel ease the tunnel endpoints and the radi o resources nessage (960) to the
trusted non-3GPP I P access entity 135, which returns a rel ease

acknow edgenent (ACK) nessage (965) of the release to the PDN GW 185. The
radio and Si bearer are then setup (step 970) and the PM Pv6 tunnel is
established (step 975). [0071] Figure 10A-10B are a signal diagram 1000 of
a handover froman EUTRAN to trusted non-3GPP | P access network with

PM Pv6. The devi ces conmunicating in the signal diagram 1000 i nclude a WIRU
110, a truNO@éGﬁé’ni@lAca@@eSSstﬂ@t vshbk 18fer ancesefpRANItheBticatporMVERd 55, a

serving GV rver d a PCRE 190. In
this scenaall’u]tgomﬁaotl(hn f i nk%1 %‘Jﬁg p&ovmuFMn P a(tgéLe%Gl 039 : -

I'stransmtted via the
fol | ow ng:[ooadi o anﬂih&Pl\/BEﬁrr@tlsnbEﬁm@teﬂ NdmeS(W‘R[[P M&salﬁtsmM&eﬁ@&ess
network (1011), .and GIP tunnel (s) betweené %é cew%iGPP access network,

h

Servi ng OA/*P8% Bindinpblpdaly Tessazedi9io) tp ey " BOSEBGRIRE t he
trusted nog %ﬁldllﬁ)%ﬂ &‘&%San%lyééﬁc@b éetﬁn@ﬁg cg&ﬁa' QR?}F]F& thBiTRUE] fandover from

the currently used access network to e di scovered trusted
non- 3GPP Iailcm@tmsasldsﬂ%aédme&%&r(@Ee\ﬁTmmO *ﬂhe RIhNtGW 1%@@%@@%55

specific L2 dure erforned 2 The.

aut hent i cat’l %(181& %%ln ?ed%eme{ll 3%85%‘4 28402}9 %?err% fup L“O‘Wz u,Stef nvol vi ng
the WIRU 146h-3GPPSTIR h a3 - syt I1B5A@@e$1$cls&@sttem HEBEd&ﬂ‘Hslstdﬂea&EBEstISS/ AAA
Server 186. In the roanmn y be several pr oxi egai nvol ved.

As part ofal{oﬁéteéufioﬁéhf’|W$%1[bﬁ§n&[‘%{%@|dfi§eéﬁl%]f?ci‘)treéc]éd@reesanﬁ%és IB2hddr ess
of the PD'\AS%%Q%étﬁ&my%q@ oy §@Ppexedsto PMA in the trusted Non-3GPP

| P Access system 135. After successful authentication and authori zati on,
the L3 att@OWS]pr oce@lbe PN w6r tuggpet edset stpebet$@80)the [To0F4d Mhen-PHRT Lthct i on of

trusted SGPP nds .Pr.oxy Bi ndi ng Update nessage
(1035) to &H} 96}\/1%% %\Aﬁ@ﬁﬁg@g@ﬁ $ePHQBY oxy bi ndi ng update and
creates a [bomjl ng caﬁbemnGWMMenﬁbapMBprh@em@@lsa@bl(mm esthaPdHIP addr ess
for the WIRU 110. The PDN GW 185 then sends a proxy bi ndi ng acknowl edgerrent

message ( TOWp)Whigh epPop it &t PHYI WP oRte §P%@r%"ﬁ9% ORSSREe Rstem 135

t hat i ncl “ﬁ@? t I t 110. The
| P address a F&Egtdég ?és;qut’s(k%1 hcgEn as tﬁgl'? ﬁgesl%t?é]!l %Q%%atoﬁgwg%t%%ver 3GPP

access. [O0®7r63GHE IPMdevs ¢ntitmel 35 withenfoumabionweethet ieev BWsThe tiNsteGPP | P
pocess Systemia nd e DOV O 16S (51 o 1042k LOAELTIC,EON A 105
back to the PCRF 190.
[0077] To complete the handoff, the PDN GW 185 sends a request to
release the tunnel endpoints and the radio resources message (1065) to the
serving GW 165, which forwards a GPRS tunnel protocol (GTP) and radio access
bearer (RAB) release request message (1060) to the MME 155 that is forwarded
to the E-UTRAN 145. The E-UTRAN 145 sends a GTP and RAB release ACK
message 1065 to the MME 155 which forwards the release ACK message (1070)
to the PDN GW 185. At this point, the L3 attach procedure is completed (step
1075). IP connectivity between the WTRU 110 and the PDN GW 185 1s set for
uplink and downlink direction over the trusted non-3GPP IP access entity 135.
[0078] Figures 11A-11B are a signal diagram 1100 of a handover from a
trusted non-3GPP IP access network with DSMIPv6 over S2¢ to a 3GPP access
network. The devices communicating in the signal diagram 1100 include a WTRU

110, a trusted non-3GPP access network 135, an E-UTRAN 145, a mobility
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190, which responds with a policy update confirmati on nmessage (1047). The
PCRF 190 then sends a policy information update nessage (1048) to the
trusted non-3GPP I P access entity 135 with information on the new GN The
trusted non-3GPP | P access entity sends a policy update confirmation
nmessage (1050) back to the PCRF 190. [0077] To conpl ete the handoff, the PDN
GW 185 sends a request to rel ease the tunnel endpoints and the radio
resources nessage (1055) to the serving GWN 165, which forwards a GPRS
tunnel pr onseadenfedtRntEn VMG bHaccussingdaVet 65 RAB)old MMAs 77, aqlBN nmessage

(1060) t&%ﬁg%wﬁﬁﬁése/tﬁg\% Se‘ir)si&%é'@%ea?%@%- E- UTRAN 145. The E- UTRAN 145

sends a nessag to the MVE 155 whi ch forwards
t he rel easle0MIK neshkades (tehio, tthe thgid?DNaA/ 1h8h truvAted hos-3pdMbceesde L3

attach procedure, is leted (ste 5).. I P connectivity between the WIRU
110 and t FESHEN O 163 TEANS uf1gp Iﬁ%ﬁfﬁkg AR AORNTAATKOE FERETO N Bver t he
trusted nopsREPRs TR 4856 bBH dehtnd IPTRICOIBIn 13U BN Al delB are a signal

di agram 1100 of a handover froma trusted non-3GPP | P access network with
DSM Pv6 ovép8@2c t olmstsehiPladbe ¥EIREIMOdkscoTdre thiedrE8acessmwusteraaichg in t he

signal diagram.1100 .i ncl ude. a WIRU 110, a trust n cC net wor k
s e R H oty fp MEtdtlay Sl B BOREPF L BRSEREI L 10T E
165, and o133 f¥MheldibeovarddDBG BN ak88ss FotdoRS/IMAVIRTY an0 k86ds andAda®CRF 190.
[0079] I n this scenario, the session startg ig % trust ed nomgp cess
system (egpuest weseary (1120) whidhorrpyie diby the Aok Trasspismysteayipdiedd a

DSM Pv6 tuppel idd vkl yeemnib e (MERESGAR 2Bd-vENes BN EhERticdtPOBRM | N step
1115, the WIRU 110 di scovers the 3GPP access system and determnes to

handover fWERU hi) Gtenr EItS) yAspedt dfthe aethentinaB@EPPraederss tha/H agdress to t he

di scovered yst em WRU 110 sends. a eq { nessage
(1120) mhioé?%ﬁ;f’PE) Iﬁﬁﬁ?%yu%e emsaggp 86EeE L %%"teé%?t';%g}%‘ﬁé&%g%ﬁ%e MVE
155 cont acduscdsbfil HSeAbfais@t, tes MMB 185 dedoiini€lot a tial wslatdproddRide Whith (st ep

1125). As part of the authentication procedure, the |IP address of the PDN
GW 185 usddeifioTapP wrreskds steohied to the MVE 155. After successf ul

aut hent i cghpey), the %Mﬁ%%éﬂeﬁs&ﬁs Qﬁ@tdwrm@%ats@n@g@@@%égemlﬂb the
HSS/ AAA server 186 '{step 1130). [0081] The MVE 155 selects a Serving GW 165

and sends BeaCeeReeudséf(auludiibe V&, Maghdsmtéxtnid), .adidngDNVGW IRMEdGes) ext | D,
and PUN GW I P addr SS 135 sel ected Serving GW 165.
100821For ng%gléﬁfé%@%ﬁqz&g@%?r b‘)gcﬁ&vléggl nitiates the PM Pv6

regi stratijgpsfr ocedpge IEDRAAsd SR RUNSGWnLBE WY 65€indlia@s ehBr RMyP®; ndi ng

Updat e nessagea&_ll40). | f the NAT of_the user is not, included, the Serving
GW 165 mayrediskiajion; procerse pORROW the PP NGWh 435 hir sandingraRyos; Rimdivg Ack

The Do PB ELaaar RO e Re oot Dbt b B g R S B B el o
t he Servi niggsCmAy 1drivel 1t. The PODXGVBI184i regpdods withs agérogd TisYling ACKPDN GW
1'?(5) IGQ_:,:: :Jgrggsssglgg (lslglg}:arllg u%gg{egsltss rggbiﬂl’;;? {){n)gintlgh \?‘Vthic\ﬁagffe%%i%ial%ns%vqtcﬁi%s lrllg WIRU
DSMIPv6 tunnel from the non-3GPP access network to the PMIPv6 tunnel to the
Serving GW 165. In the proxy Binding Ack message (1145), the PDN GW 185
includes the same IP address or prefix that was assigned to the WTRU 110
earlier.
[0083] For GTP based S5, the Serving GW 165 sends a Create Bearer
Request message (1146) to the PDN GW 185, which responds with a Create
Bearer Response message (1147) to the Serving GW 165. The Create Bearer
Response message (1147) contains the same IP address or prefix that was

assigned to the WTRU 110 earlier.
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[ 0083] For GIP based S5, the Serving ON 165 sends a Create Bearer Request
message (1146) to the PUN OW 185, which responds with a Create Bearer
Response nessage (1147) to the Serving OWN 165. The Create Bearer Response
nmessage (1147) contains the same TP address or prefix that was assigned to
the WIRU 110 earlier. [0084] The Serving GW 165 returns a Create Defaul t
Bearer Response nessage (1155) to the MVE 155. This nessage al so incl udes

the | P address of the WIRU 110. This nessage al so serves as an indication
to the MVEOASS t hatThh&ebingiGVy Hasrdious s taeakesPefaultaBpatar Besppast e
message (1150) i ndi (! is sent from. he PCRF
190. The %ggﬁgqééﬂ%)sthg 1\%0 |\£I§%h§t% €6 %??S%bpgggﬁe%ég%fgéoﬁ o the
PDN GW 185%he WDBBLTEK)G TRCRMed9G o evidaisanfabicayionnd i BENIBrn 56 pHat e
nmessage 1157 to the serving GWN 165, which responds with_a pqlicy update
conf i r mat itBh g das beew sucsdbl | A RAlSH WiBE mesinss <Bé%@é$3t%§¥‘géﬁd 51-U

bearer estal) Gghreph: fﬁém%(éfmmq@g 1@t AeOREN0] MhEPEHIN166 <& et ed.

This may occur with the - 155 sending an Attach Accept nessage to the
WIRU 110 trelicughd8erPnivuetsn aredsagecl 1I36RP the E&X% G3ydi8ém i niti ating t he

adi o, beangl ot up PLOBERM En e, AERE.A06 538 SXALS LR, heanandiaf th an

Attach Co e nes earer are en setdp up (step

1160), andoahPMePVisGER t16BN&thitls resioaldh iwitked heliveemdate caginmatiprON 165
and the PCRF 190 {step 1161). [0087] The PUN OW 185 sends a rel ease
resour ces Mesagblq%165) to the trusted non-3GPP | P access system 135, and

the trust ?60813‘?”' 3CGR, LB, 86585% 0% 5EA01 £E0E3- 18 bb&l S BIACK RN edgenent
nmessage 1170 to the PDNpQN 185. [0088] At this point, the WIRU 110 nmay send

a BU to t herfeuNeOand@stacbmpet ie HiLEIRANIis somsivtdl 6Thisndangeaumatitivalze cr eat ed

whil'e the W) 35 %elifiSe bl AR RS R 5E S It XPTRT {16 8Rohd Sbpp
access and the 3GPP access system initiating the radio bearer setup procedure.
The 3GPP access system may respond with an Attach Complete message. The
radio and S1 bearer are then setup up (step 1160), and a PMIPv6/GTP tunnel is
established between the serving GW 165 and the PCRF 190 (step 1161).
[0087] - The PDN GW 185 sends a release resources message (1165) to the
trusted non-3GPP IP access system 135, and the trusted non-3GPP IP access
system 135 sends a release acknowledgement message 1170 to the PDN GW 185.
[0088] At this point, the WTRU 110 may send a BU to the PDN GW 185 to
de-register its DSMIPv6 binding that was created while the WTRU 110 was in
the non-3GPP access system (step 1175).
[0089] Figures 12A-12B are a signal diagram 1200 of a handover from a
3GPP access network to a trusted non-3GPP IP access network with DSMIPv6
over S2¢. The devices communicating in the signal diagram 1100 include a
WTRU 110, a trusted non-3GPP access network 135, an E-UTRAN 145, a
mobility management entity (MME) 155, a serving GW 165, and old MME 175, a
PDN GW 185, an HSS/AAA server 186, and a PCRF 190. In this scenario, the
session starts in 3GPP access, (e.g., E-UTRAN) using PMIPv6 or GTP over S5.
Alternatively, S5 is not used, such as where the serving GW 165 and the PDN

GW 185 are co-located. The session hands over to the trusted non-3GPP access
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[ 0089] Fi gures 12A-12B are a signal diagram 1200 of a handover froma 30PP
access network to a trusted non-3GPP | F access network with DSM Pv6 over
52c. The devi ces comrunicating in the signal diagram 1100 include a WIRU
110, a trusted non-3GPP access network 135, an E-UTRAN 145, a nobility
managenent entity (MVE) 155, a serving GW 165, and old MVE 175, a PUN OW
185, an HS' S/ AAA server 186, and a PCRF 190. In this scenario, the session
starts in 3GPP access, (e.g., E-UTRAN) using PM Pv6 or GIP over 55.

Al ternati \Bebtyem 55 atrives nobdse ENGRvE svivine the VAR Y eliOvijenel vena ﬂ@@eranti the PDN

?é\(/:égg a;%{gﬁ%tg% @ﬁa‘% Th% ‘?gi%g{%gﬁgﬁﬂ%xég%ﬁ%g%gg? t{/#%JWr ecei ves a

di fferent s@b@éqwénubaﬂuialﬂ@s DRFIIPY6 wath theisachd FDREPW 185ae ssaisysh eie IMhe WIRU
110 subsequently initiates DSMPv6 with the sane PDN GW 185 to nmaintain the
| P sessi orfeS§19090] I n step 1210, the WIRU 110 uses a 3GPP access system and

has an | P aggess tﬂ?étehﬁzfé‘QHQWﬁ@Uq\i%sEM?,é@P'd%é‘gsgv% b/ GTP
tunnel exists bet ween the serving and the 185. [0091] The WIRU

110 di scoV@rssidiéss thaustsegpnted @@2Phado em}er@yst ABRMBY 64nEPitninélaxess t he

non- 3GPP gccess Rprocedur T i sion may be based on a
hunber of FEeGh e%efﬁ%lr?ggcé‘&’ts#@%rb%%es%%}‘ﬁ‘gl gbgf the WIRU 110. [0092] I n
step 1220 [0b$E VWRUrﬁaWneUflqormscae@@&ﬁeaﬂtsla@mmcaamoaé@ Futdnoldzat i on in

t he non- BGPP access system The 3GPP HSS/ AAA server 186 authentic tes and
aut hor i zesndriattyatRethée pog-gLPacewsass precedire {ssP3@Pp)-sTae dRs1siPpaeay be

cont i gur atjan: (3 LERABA) OEEHESRALNERN 1608 R, LG ARdRIDe o7 USt o

non-3GPP | P access system e non-3 P access system 135 may not be
PM Pv6 cafde®2 or iln smy lr?@t) tseWANEP\IB.0 mﬁxrafsc;rceesaméh‘ewwtlomanfhy

recei ve an I ress that ifferent fro th SS 11 using in
3GPP accedd! g?fé agm‘“gl Sélotn BEFPE Y B ai egﬁbﬁﬁggfﬁgeﬁvﬁ%?g?s not
the same amthéiei@ded BsbalivhefzédheJEFRUSYR @ihcdebeinViBUohISGPRYydtbint i at e
DSM Pv6 procedures to maintain its |IP sessions. [0094]1n ste[;? 1230, the

WIRU 110 8993 scovACofrrenBpnratimgteradgpeecsurs between the WIRU 110 and
the trusted non-3GPP IP access system 135. The non-3GPP IP access system 135

may not be PMIPv6 capable or it may not use PMIPv6. Therefore, the WITRU
110 may receive an IP address that is different from the IP address it was using
in 3GPP access system. Since the WTRU 110 obtains an IP address that is not
the same as the address from the 3GPP system, the WIRU 110 may initiate
DSMIPv6 procedures to maintain its IP sessions.

[0094] In step 1230, the WTRU 110 may discover the PDN GW 185 address
using MIPv6 bootstrapping procedures. Additionally, the WTRU 110 may also
perform IKEv2 and IPSec SA establishment with the PDN GW (step 1235). This
happens if RFC 4877 is used to establish SA with between the WTRU 110 and
the PDN GW 185. This may also involve authentication and authorization by the
3GPP HSS/AAA system 186 (step 1236).

[0095] The WTRU 110 then sends a DSMIPv6 BU message (1240) to the
PDN GW 185 to register its CoA. The PDN GW 185 authenticates and
authorizes the WTRU 110 sends back a BA including the IP address, or home
address, which the WTRU 110 was using in the 3GPP access system. A policy
update message (1245) indicating a new GW is sent from the PDN GW 185 to the
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using M Pv6 bootstrapping procedures. Additionally, the WIRU 110 may al so
perform | KEv2 and | PSec SA establishnment with the PPM GW (step 1235). This
happens if RFC 4877 is used to establish SAwith between the WIRU 110 and
the PDN GW 185. This may al so i nvolve authentication and authorization by

t he 3GPP HSS/ AAA system 186 (step 1236). [0095] The WIRU 110 then sends a
DSM Pv6 BU nessage (1240) to the PDN GW 185 to register its CoA. The PDN GV
185 aut henticates and aut hori zes the WIRU 110 sends back a BA including the
| F addr esCRF 196mehaddrespsndsavitbha phEcymRlAtE 1Onfamation myessage he tIBGPP
access Syéﬁﬁ{@&ﬁ %%I icy update nmessage (1245) indicating a new GNis sent
fromthe 185"to the PORE 190, which responds with a policy update
confi r mat ijopogressageTh® PURE PONLIAN d&hls 4 POIRG] ihenBERh Atk hesmsagnds a
policy information update nessage (1246) to the trusted non-3GPP | P access
system 135(.1241@3450ﬁh%@?é@dﬁ@ﬁ:%@ﬁmﬁc%éé@e@y]@erﬁhf%u%téﬁégnéf’ gty update
confirmati e PCRE UANBERI

establ i sheag&(s g? 2%3%2]53{0%&1?%8 pgﬁr}’ %ﬁ%%tgkgg%?p%ﬁ@%%éﬁiB regggfl(?g's are

rel eased (60%f) 1255A. DIMIBvEHYUNbel @ceonablisishettdy 125, RDN GAP18&nskndi ng a
rel ease GIP . tunnel e pnts and RAB resources, ne 1260 to t serving
GW 165, mmnéﬁoﬁlﬁ’isﬁﬂ(ﬂd%#mé?s&‘r‘f%a?&ﬁe eassisé%i@iéi 1261° 8% Ege E- UTRAN
145. The EcbdRANLHADS@BATD NIGRABS ®hafse AdkRWHER geiid eniBsinagend 265 to
the serving GV 165, which forwards a GIP and RAB rel ease ACK nessage 1270
to the PDNtAFe®grceamesspge pafithio the rerwirRaW 160, vayick sntyraderwinds th ser vi ce
using the I . i J i { of an
LTE R upde e A T B o L1
WIRU 110, RAB ehlzdee Belt2@yledpemant hiBEsAdEL 2PELA Bte s¢0090 GWielGiowilich LTE WIRU

110 is in an LTE | st (CELL R in ste 310 U, 110
enters a ﬁW%ﬂE—a@FEﬁ@Zﬁchr%%égé%???8?% ?2@a%@egﬁ8§ﬂ§v%g and
recei ves thg syst.etRel WIRUELI00MaT @adieast witbHIF sdriicet @sifLttRE FafR: 1he new
LTE RA the cell belongs to (step 1315) [00100]In step 1340, the LTE WRU

110 is in addeessTE- active state (CELL DCH) and perforns LTE_RA update

procedure sendi T pﬁﬁﬁﬁg (WY he
tenporary%P(?(i)elgrlti ty g%u?ﬁééts%ﬁ%%ﬁqﬁg e ng\r/lviﬁﬁ?é%%?%gwd%gg#ﬁi nes the
t ar get MVEIuUPHedibés {ehepni38id iarfignoul @ard he ITHEWAR Upd&t, enredgslage ( 1335)
to the correct / In_step 1340, the LTE MVE/ UPE 155 recogni zes
that the L ’W%hﬁ@#ﬁé{)ﬁe&ﬁE active state (CELL DCH) and sends an
LTE_RA upqgdspiconf i THEkI9h FOER L3P .is Whi.cNTESEVURStdth eCEITE MERY 110 to

a new LTE_RA and orders it back to the LTE IDLE state. .
In step 1310. The LTE WTRU 110 enters a new LTE-RA, (i.e., changes its cell),

camps on a new BCCH and receives the system information broadcast (CELL_ID)
to determine the new LTE_RA the cell belongs to (step 1315)

[00100] In step 1340, the LTE WTRU 110 is in the LTE-active state
(CELL_DCH) and performs LTE_RA update procedures by sending an LTE_RA
update message (1325) containing the temporary identity of the LTE WTRU 110.
The new eNode-B 120 determines the target MME/UPE 155 (step 1330) and
routes the LTE_RA update message (1335) to the correct MME / UPE 155. In
step 1340, the LTE MME/UPE 155 recognizes that the LTE WTRU 110 is in the
LTE-active state (CELL_DCH) and sends an LTE_RA update confirmation
message 1345, which assigns the LTE WTRU 110 to a new LTE_RA and orders it
back to the LTE_IDLE state.
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[ 00101] The LTE WIRU 110 sends an LTE _RA update conpl ete nmessage (1350) to
the LTE MVE/ UPE 155. The LTE WIRU 110 then re-enters the LTEIDLE state
(CELL_PCH) (step 1360). A reduction of network attachnents may occur as a
result of the nulti-to-multi relationship between the eNode-B 120 and the
LTE MVE / UPE 155. [00102] Al t hough features and el enents are descri bed
above in particul ar conbi nati ons, each feature or el enent can be used al one
wi thout the other features and el ements or in various conbinations with or

wi t hout ot[RBEOeat uiks Idie VelHedOsenthan deihdefs upfatel ommitiareesspgovi ded
herein may L) t%h?ﬂ%@l\?ﬂm/’mﬁa £ eLTErv?@Rﬁgho%%IeB‘@@%ﬁterQEhé LTE"V&;E

i ncorporated i'n a conputer-readabl’e st orage medium execution
gener al puldddsetate m‘)ELBrPGH) &tep a)B(m;s(Arredﬁxtampbfes;etwbrlcampchxﬁentrseﬁalpbl e

storage nedi uns incl are d onI .Tenor .R(E\/p a ran S nory
(RAM), a r¥grsted reseﬁtéﬁéh S ninach oy chRgt (e g@ﬁe@@?ﬁ%ﬁu c
medi a SUChCh@qJ']]‘E]l\,ﬁVIEmUPEI’l@{ng sks and renovabl e di sks, magnet o-opti cal

medi a, and optical nmedia such as CD-ROM di sks, and digital versatile disks

(DVDs) . [ d020&ISui témh@ughé@égs@r@d ¢lemgues ari@ydemrybetsi‘ amplp@rtl@ﬂgmer al
purpose praq gﬁﬁé’tﬁons e%?ﬁ%!f%gﬁ?%r pe‘i’érﬁegt ?&f’}% Sedaal‘&f?@‘éﬁﬂ%du‘%’%%' &518{3655” a

dlgltal sign processo a plurali m Croprocessors, one or nore
m cr opr oc dsatairss hnd alesRaitad arvanioub camboRtnas mthaommhaml dtle¢r, features

m crocontro plicati ecific |ntegr d Grcui Sl Cs), Field
Pr ogr amm@ dpen “iisﬁ f%péﬁxg‘) Hoy phats Brova elaatrﬁ@rmw %ngiemﬁnéaf? at ed
circuit (lig)a c@ﬂﬂfu@ér ﬁro%trﬁ-ﬁle s@ﬁ%‘r@eor ECRLAAE AnBiB6R88QNn 1 ) c&SPAL AL | ON
with software may be used to inplenment a radio frequency transceiver for

use in a vieaddlds storagasmediupede ¢xecubipn Wm@peralwrp@mcmlmer(@@

term nal, e |on Wor k. roller C

corrputer. ﬂ%ﬁ? S\?\%Rfséxanf/plﬁe UsSet :%%11' Ee(?rﬁijag%cs{toraﬁe metdhumsszilu s a9 rrgloélri%nt ed in
har dwar e aneihory sROM)REEsandumha@esaneaiy (RAMY iadegisaiaiaahddikithery, a

vi deophone, a speakerphone, a.vibration deyice, a speak crophone,
‘tel evi si orfeFNSATERISIFdRemarsHiiEsfPagngheaneda sush Ry haada @ﬁn%%%% th(r)

nmodul e, a LLRIHUERCY KDL A6 ofJE M1 48820 aHBIdhtic hkd Shr ¥SERLRANEPI ay
(LCD) display unit, an organic |ight- emtting diode (OLED) display unit, a

di gi tal msks, phdyiegltalafemmtﬂa dpdkay(éWDsi vi deo gane pl ayer nodul e, an
| nt er net tt % wrel.e ﬁ cawaagfegxarggglv\% keé\/\L '\%r or Utra
Wde Band PO modaribe g s RRgBar derboye? B o B ts
resource Igapeges® ﬁtspdéiﬁ] @ phadgvéessotpedoalykftional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (I1C), and/or a state machine.
[00104] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
mmplemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
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2. The nethod of enbodinment 1, further conprising initiating a handover

froma first access network to a second access network. 3. A net hod
as in any preceding enbodi ment, further conprising sending a policy update
nmessage. 4. A nmethod as in any precedi ng enbodi nent, further
conprising receiving a policy update confirmati on nessage. 5. A

nmet hod as in any precedi ng enbodi nent, further conprising sending a general
packet radio service (GPRS) tunneling protocol (GIP) and radi o access
bear er (RABlligital ease pleparagenedia player,@ videqgarhe tlaysr nyodaty aprletadihg

mbodi t. furth i Si L Vi [ RA| |
acknow eaghaitbet, ApRySk W vl ARk G WERNIRCLLGH RERE R wont

further compwBsiduBst ablishing connectivity for uplink and downlink
transm ssion in the_second access networKk. 8. A nethod as in any
precedi ng ORI nenEmbgdirents: t he policy update nessage incl udes

I nformation relating fo13q98 &W8Yrd ndgar&eﬁggrﬁﬁ@%n%wéépeﬁa%wk-

9. A nethod as in any precedi ng enbodi nent, €r conprising rel easing
resources in tke filTht mededsohembhodinent 1, furti®. cémpeshgdiragaiing amy

pr ecedi ng .enbodi ngnt , rein the first network is a third generation
part nershi%ﬁﬁf%@?m(%&g)acﬁ?éé’f wordt (Rt RECaRd 2F 58S QERY hf network is a
trusted non-3G3P | nhemBeRodPhOLR Ry ﬁﬂe?édiﬁﬁ(‘eeﬁlﬁ)dmﬁbmrﬂ&rther compriklng A et hod

as in any precedi ng _enbodi nent, wherein the policy update nessage, policy
updat e corfendhe 3 pelicyasndade mesT¥Beand RAB rel ease message, and/or GTP and

RAB rel ease ACIﬁ. ar eAsgl'a£ho(21\\,/\§§ iﬁ&n?f%%g%(ﬁﬁéaeqﬁ)odimeﬁt,.furélh%r c'%‘rrfﬂ-ar{ T as in

any precedi ng enbodi nent, erein IrSt network is a trusted non- third
gener at i onceparinger pbliqy yrdajte cnf{ra@ERPn hetsegnet protocol (I P) access network

access network and the second.network is a |laong.ter vgl ution (LTE)
evol ved uni ver 2al tér’fn@&qdi ay 1?5‘&%Y0P1§8%C§§§ eﬁ@fc%&?lﬁn ’E%’f%ﬁﬁl)c.omprgsmg 13. A
nmet hod as doRdaiya ReseedifagkeReEs RBRlce WIERSI furiRBnpQlrbtitoluEHEREani@SSage,

policy update confirmation nmessage, GIP and RAB rel ease nessage, and/or GIP
and RAB r eladiseccagibeprer Gehi) wplease apess2ge-i nt er f ace.

6. A method as in any preceding embodiment, further comprising
receiving a GTP and RAB release acknowledgment (ACK).

7. A method as in any preceding embodiment, further comprising
establishing connectivity for uplink and downlink transmission in the second
access network.

8. A method as in any preceding embodiment, wherein the policy
update message includes information relating to a gateway (GW) in the second
access network.

9. A method as in any preceding embodiment, further comprising
releasing resources 1n the first access network.

10. A method as in any preceding embodiment, wherein the first
network is a third generation partnership project (3GPP) access network and the
second network is a trusted non-3GPP Internet protocol (IP) access network.

11. A method as in any preceding embodiment, wherein the policy
update message, policy update confirmation message, GTP and RAB release

message, and/or GTP and RAB release ACK are sent over an S5 interface.
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14. A method as in any preceding enbodi ment, further, conprising initiating
a handover froma first access network to a second access network.

15. A method as in any precedi ng enbodi nent, further conprising receiving a
pol i cy update nessage. 16. A nethod as in any precedi ng enbodi nent,
further conprising sending a policy update confirmati on nessage. 17.
A nethod as in any precedi ng enbodi nent, further conprising sending a
policy information update nmessage. 18. A method as in any preceding
embodi ment, fud2herAcosfiridsangnrageipvécading pabpdyndntf ovheaeino theupidsit e
confirmati on ssage. 19. A net.hod as in.any .pr.e j odi ment ,
wherein t H)éﬁ’t‘ﬁgﬁﬁ @f%ﬁggg@o%gga%geqqgflaaé)gﬁﬁnﬁfsgpprg%{@g%t @gﬁ%ﬂ ?%%'}?%t a
gatevay (@Mtoedl (PLa&REPNELvARESEeREbMER: and the sect@d rfatwetlhada dend n any
precedi ng enbodi nent, wherein the policy information update nessage

i ncl udes iteraravatution el evpdvado uplvgatad igyreplagl adiq pecese Awhyode dess

net wor K. rAN)21. A method as in any preceding enbodi ment, wherein the
policy up(}ge ssage, policy update confirmation nmessage, policy

i nformati on updat e Aessidgd, aandhoy Ppetddyg ienflodimaentowherdax the pnfiéyr mat i on
message are sent over an.85 interface. . 22, th i.n_any
precedi ng ‘BMBEUMIFERSE; Rﬂ]é‘fyePHdi‘tﬁeCQF‘?lff Eﬁatﬁqgt%‘?‘sﬁg?’ségﬁ?‘ﬁf%@ﬁgegﬁ on
part ner shi Rk A &G/ dr IFPhnaTES 01083 MRCK B0GchhEVEREOPRL MEEMBIK 1S a
trusted non-3GPP Internet protocol (IP) access network 23. A base

station confi gifed fonpdoflorsmmangoerdns ieﬁlbé?ﬁimwfe_cfé?iﬁhﬁ@ RPNt .
24. The b qﬁﬁa%{nagte{ Ran?Jve? @%%95?3&1 c%éss Iﬁéf(zvtol?lg%o 5%% 03] c0&sthetwbit Ver -
e stati V' of - enbo Y e

25. A bas on as i n an I ments urther conprising a
transmitter. 15. A method as in any preceding embodiment, further comprising
receiving a policy update message.

16. A method as in any preceding embodiment, further comprising
sending a policy update confirmation message.

17. A method as in any preceding embodiment, further comprising
sending a policy information update message.

18. A method as in any preceding embodiment, further comprising
recelving a policy information update confirmation message.

19. A method as in any preceding embodiment, wherein the policy
update message includes information relating to a gateway (GW) in the second
access network.

20. A method as in any preceding embodiment, wherein the policy
information update message includes information relating to a gateway (GW) in
the second access network.

21. A method as in any preceding embodiment, wherein the policy
update message, policy update confirmation message, policy information update
message, and/or policy information update confirmation message are sent over an
S5 interface.

22. A method as in any preceding embodiment, wherein the first
network is a third generation partnership project (3GPP) access network and the

second network is a trusted non-3GPP Internet protocol (IP) access network.
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26. A base station as in any of enbodi nents 23-25, further conprising a
processor in comunication wwth the receiver and the transmtter, the
processor configured to performany of the follow ng functions: send a
policy update nessage, receive a policy update confirmati on nessage, send a
general packet radio service (GPRS) tunneling protocol (GIP) and radio
access bearer (RAB) rel ease nessage, receive a GIP and RAB rel ease

acknow edgrment (ACK), and/or establish connectivity for uplink and downlink
transmi ssi on i B3t heAdeseondtnoces8guretdtopkriorm a methpd asAngag@retediion as in
any of enboq%).ntst23-26, wherein the policy update nessage incl udes

i nf or mat i of" eIETPng to a gateway (GWN in the second access network.

28. A base stavidon The bAsadtytioh of slabodimmnt 2428+ 2er cohmiriiing & hecepreocessor i s
further configured to release resources . in. the first_ access network.

29. A base staPon AdapastaRYn gs eiboicHRRtEnods 38 24 T OPRESHBIA cy
updat e ness ithQl i cy update confirmation nessage, GIP and RAB rel ease
message, and/or GIP and RAB rel ease ACK are sent over an S5 interface. *
CLAIMS 1. A nméBhodAfbase stesionrs o amnedgerhediments 33-22, pathertcogariaingst wor k

gat eway (PDN during a handover. operation.fxoma first,..access twork to
a second éjcr%e?égrﬁ&cmmf%éor}%{tﬁége (E:)%zﬁ'lﬁlre i %P(ri]gg}:le transmlté(ght |enpgr%§esps)o icy
updat e mesgagguiddom HBEoRRNGVE eha fpdlwiey fandiicfargntga rpelies Jpdacd i on
(PCR17) over an interface_conprising at |east one of the follomﬁﬂg: an S2a
i nt er f ace, MaFFagRTerFve AfRbEY Andaterconbirmatignmagssage, send & gngr i RAFkeht t he

PDN GV a pald GyvidedapRsg anhh &It hag BREIQ0F ahfl 9N PG QL [RABE
interface; establ1shing, via t%e DN GW connectivity between user
equi prent releagEneaseget treeRBN @Y hod Régl tedasandkovipdigmint (AdiOndsdpon over

t he second ess network;. and. rel.easin vi a t.he, PDN resources
associ at eoesgﬁ‘%ﬁﬁﬁtcﬂ]én?q\gfvétty f%‘é]gl&k s, %W%}rﬂmgg%?ﬁsfoﬁénﬁ b Sseicorz%\é%cse gs net wor k
conpri ses witlvhgs. a third generati on partnership project (3GPP) access
network or a trusted non-3GPP |Internet Protocol I@%%access net wor k, and
the second accéds nBthase Rtadmpts eyl erbodgnes 2d- b nereaeindhe paheher shi p
proj ect (35@3 . : < th agol (IP)
access net Fﬁ?Hﬁggﬁ%ﬁgaﬁggigﬁg%?g%%%ﬁﬁéﬁgﬁﬁggg?ﬁﬁgﬁgﬁgg??ﬁy(ﬁ%%gte nmessage
i ncl udes imtersmetwork.rel ating to a gateway (GWN in the second access

net wor k. 28. A base station as in any of embodiments 23-27, wherein the

processor is further configured to release resources in the first access network.
29. A base station as in any of embodiments 23-28, wherein the policy
update message, policy update confirmation message, GTP and RAB release

message, and/or GTP and RAB release ACK are sent over an S5 interface.

* * *
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3. The nmethod of claim1l wherein the first access network is a third
generation partnership project (3GPP) access network and the second access
network is a trusted non3GPP Internet protocol (IP) access network. 4. The
met hod of claim| wherein the first access network is a trusted non-third
generation partnership project (3GPP) Internet protocol (IP) access network
and the second access network is a tpR@vker mevolution (LIE) evol ved

uni versal terrestrial radio access network (E-UTRAN). A base station,
conprising: a receiver; a transmtter; and a processor in

conmmuni cation, Wt e receiver and the transmtter, the proce r

confi gur &d toAé%qg)cggﬁquPﬁ?e ﬂ’&&%eé"%g_%%%p?‘ﬁ(ﬁ}ﬁﬁaéa Béi%’l?gli gag%‘f’%?' (rsf)iﬁ};\mk
gat eway GRONUERNE attand@oRPbb&Nti o RATTEH J08esk HbOR i 1Ll ARRERMen@HR! an
interface conprising at l'east one of the following: an S2a interface, an

S2c¢ i nt etht avthodasedhpeisings i nt erf ace, receive a policy update confirmation
message fromthe. PCRFE..over the interfa i sh_copnect. vjt ween
AR Bt e o RO BN G AbRAMEE Nt 08¢

user equi prentot{OE? PS upl i-nk° and “down

transm sgiheibroPeR B oy ECA e cARECESnRIRINDIt HeasBalt JfeheRsiowiRS ansees associ at ed
with the first access network; wherein the first access network conprises

ei t her aintaifaee) ageReinieifens apden RSraKIfpceHr oj ect (3GPP) access network or a
trusted non- 3%E§Vi|n tﬁrtlr{'eelBDﬁrﬁﬁp %g»lo{l# E@a@e%%ﬁﬁn&%%éééag}@f%g&ﬁ@éﬁ?O“d
er Ir ers

access networK conprises et generation part ip project
(3GPP) aeeest inetfacs;k or a trusted non-3GPP Internet Protocol (IP) access

network. 6. The base station of claim5 wherein the polic at e nmessage
i ncl udes i nf ofstAlislRS Bindlg %B&%%C@%@M%eéwew Y fre %%ﬁﬁﬁgé%&’g
net wor k. PDIZI-G\mgr U@Eﬂ%dqfw&hiﬁk WafsRGES 1 et (A6 sERRNBELLYhdiNoAQRRI | SEs | P

connectivity. e method of claiml further conprising establishing a
PM Pv6 t unnel reasingena thed IRDIG W/ veamdcdshescsatohaithrevosikaccesy netiveknet hod of

claim1l furthe onpri Si ng: sendj,n .gener al. packet .radi 0 service
Copre) e AT B S ety GlREe uBeage Sliaf B Rl ol ot o
nessage; (3a/pd) h&%8d NdtWBrior@hRistichJRAR; el Rang rasibai®dgoRphetWddK)and 10. The
base station of claim5 wherein the first access network is a third

gener at i bn spaant neeshingiworkogasenriscSGipRy a dEtbenemEPMRKNAFHIP PIRICS 6K access
networ k ARed relWsik %9 a ?r%&%@rolgn-% BB IR Ind PRISS? I(IP§ L Ees ARG ES K. net wor k.

2. The method of claim 1 wherein the policy update message includes information

relating to a gateway (GW) in the second access network.

3. The method of claim 1 wherein the first access network is a third generation
partnership project (3GPP) access network and the second access network is a trusted non-

3GPP Internet protocol (IP) access network.

4, The method of claim 1 wherein the first access network is a trusted non-third
generation partnership project (3GPP) Internet protocol (IP) access network and the
second access network is a long term evolution (LTE) evolved universal terrestrial radio

access network (E-UTRAN).

5. A base station, comprising:
a recelver;

a transmitter; and
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11. The base station of claim5 wherein the first access network is a
trusted non-third generation partnership project (3GPP) Internet protocol
(I'P) access network and the second access network is a long term evol ution
(LTE) evolved universal terrestrial radio access network (E-UTRAN). 12.
The base station of claim5 wherein the connectivity conprises IP

connecti vity., pl3essdilif cBARRinkladbh Qh Qe &k@ibgpa@d‘m@ﬂ’rﬁisﬁm@& thepedcestiag of the
fol | ow ng: the receiver, the transmtter, and the processor is farther

conf i gur eshfigoredse aet:nld| asvlipupdde mesmaet fbetaesshettdag rm@dswamyt(ﬁ@l\% econd

access n e base,station gne of
the foll §W§a pf’H@' ?‘@c‘%ﬁa%‘?g r‘%khg ’Bcrt]é’ﬁéﬁh{? gpverﬁﬁd&?ﬁ%ce Clpg%?élg feésf urt her
conf i gur gk §fQhe followingS BRE2RIHENRE n FRGK@IHadeQBhDarBSs mt@ﬁacé GE’K&)'e gunnel i ng
protocol (GIP) and radi o access bear er RAB) rel ease nessa and receive a

e,
GTP and mgywd@as@nfmanom@ge from(theRTRF ovsr the inetfhesel esPlistes our ce
n’anager’rent UiV g be}_I e%ﬁ Iﬁ(saér e%?{gﬁueﬂﬁ &%@;a{ﬁdQﬁet \@@Xtaﬂgmr%% 5%%% 88viRi qrandover

oper ati On rom nersnip proj ect access network
to a trugichir 3R sbdfﬁrﬁralaeéss REOIAE ahd (d18)sc aaoasss asbsined withitke fiet hod

conpri si ng sending a_policy update nessage fro the PDN OWNWto a
pol i cy a@f@ewl&%\@rhgwwpl@ghff firsEagests eprkcogpaipesthesa {Hﬁrlde?lep%fé‘%‘m

recei vin " ¢ h
rtsnif o RENY 000 Aol oA AsRARERTR! AR IRA0E(1gm t he

PCRF ove establishing, via the
connect i adctss Meatarkemdubesecend hq:\tﬁsntet\(«bjE)compdsetsreethm\lh@a\/gfeoeraum [ n k and

downllnktran the t d t : d
ol oasi nBGTI REICPORCER) “¢eSuti ok dedniiedren-thries sapptd e

net wor K. access network.

6. The base station of claim 5 wherein the policy update message includes

information relating to a gateway (GW) in the second access network.
7. The method of claim 1 wherein the connectivity comprises [P connectivity.

8. The method of claim 1 further comprising establishing a PMIPv6 tunnel between
the PDN GW and the second network.

9. The method of claim 1 further comprising:
sending a general packet radio service (GPRS) tunneling protocol (GTP) and radio
access bearer (RAB) release message; and

receiving a GTP and RAB release acknowledgment (ACK).
10.  The base station of claim 5 wherein the first access network is a third generation
partnership project (3GPP) access network and the second access network is a trusted non-

3GPP Internet protocol (IP) access network.

11. The base station of claim 5 wherein the first access network is a trusted non-third

generation partnership project (3GPP) Internet protocol (IP) access network and the
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16. The method of claim 15 further conprising establishing a PMPv6 tunnel

bet ween the PDN ON and the trusted non-3GPP | P access networ k.

nmet hod of claim 15 further conprising: sendi ng a general packet
service (GPRS) tunneling protocol (GIP) and radi o access bearer (RAB)
rel ease message; and receiving a (i TP and RAB rel ease acknow edgnent

1&cIMeadtBihRbv @k i) AnBidmh W&ﬁhﬁ)&l:utrhﬁembémw%&&rem&@w% i ncl udes

(ACK) .

information relating to a gateway

net wor k. access network (E-UTRAN).

12.  The base station of claim 5 wherein the connectivity comprises IP connectivity.

13.  The base station of claim 5 wherein at least one of the following: the receiver, the
transmitter, and the processor is further configured to establish PMIPv6 tunnel between

the PDN GW and the second access network.

14.  The base station of claim 5 wherein at least one of the following: the receiver, the
transmitter, and the processor is further configured to:

send a general packet radio service (GPRS) tunneling protocol (GTP) and radio
access bearer (RAB) release message; and

receive a GTP and RAB release acknowledgment (ACK).

15. A method for resource management using a packet data network gateway (PDN
GW) during a handover operation from a third generation partnership project (3GPP)
access network to a trusted non-3GPP Internet protocol (IP) access network, the method
comprising:

sending a policy update message from the PDN GW to a policy and charging rules
function (PCRF) over an S5 interface;

receiving, at the PDN GW, a policy update confirmation message from the PCRF
over the S5 interface;

establishing, via the PDN GW, IP connectivity between user equipment (UE) and
the PDN GW for uplink and downlink transmission over the trusted non-3GPP IP access
network; and

releasing, via the PDN GW, resources associated with the 3GPP access network.

16.  The method of claim 15 further comprising establishing a PMIPv6 tunnel between
the PDN GW and the trusted non-3GPP IP access network.

17.  The method of claim 15 further comprising:
sending a general packet radio service (GPRS) tunneling protocol (GTP) and radio

access bearer (RAB) release message; and
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17. The

radi o

e trusted non-3GPP | P access



receiving a GTP and RAB release acknowledgment (ACK).

18.  The method of claim 15 wherein the policy update message includes information

relating to a gateway (GW) in the trusted non-3GPP IP access network.
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