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[0006] With the pervaswe adoption of wireless communication networks in

enterprise, residential and public domains, continuous connectivity can be
supported as the users of such networks move from one network to the other.
With the emerging "always-on" life style, wireless transmit/receive units
(WTRUs), (i.e., mobile stations (MS)), are required to support multiple

heterogeneous networks. Thus, a seamless handover between these networks is

desired.
[0007] SUMMARY
[008] The present invention is related to a wireless communication system

including at least one IEEE 802 multi-stack WIRU and a plurality of

technologically diversified access networks, such as IEEE 802.X networks and

Third Generation Partnership Project (3GPP) networks, that are concurrently

deployed. Both the multi-stack WTRU and the technologically diversified

networks include a media independent handover (MIH) function. The WIRU is

configured to read MIH information transmitted from one of the IEEE 802.X
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[0016] Figure 6 shows an MIH state machine in accordance with the present
invention;

[0017] Figures 7A, 7B, 7C, 8A and 8B show external service access points
(SAPs) in accordance with the present invention;

[0018]  Figure 9 illustrates the use of three groups of exemplary triggers;
[0019] Figures 10A and 10B, taken together, show a process for system access,
IEEE 802X and WLAN/3GPP inter-working in accordance with the present
invention;

[0020] Figures 11A-11C, taken together, show a process for system access, an
802.X and 3GPP inter-working failure case in accordance with the present

invention;
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[0029] Figures 20A and 20B, taken together, show a process for network

initiated and network controlled inter-802 handover in accordance with the
present invention;

[0030] Figure 21 shows a process for WTRU initiated inter-802 fast handover
in accordance with the present invention; and

[0031] Figure 22 shows a process for implementing hierarchical MIPv6
(HMIPv6) using a WTRU initiated inter-802 fast handover message flow in

accordance with the present invention.

[0032] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0033] Hereafter, the terminology "wireless transmit/receive unit" (WTRU)
includes but is not limited to, a mobile station (MS), a user equipment (UE), a
fixed or mobile subscriber unit, a pager, or any other type of device capable of

operating in a wired or wireless environment.
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[0031] Figure 22 shows a process for inplenenting
hi erarchical MPvg (HM Pv6) using a WIRU initiated
wonowrosse2 fast handover nessage fl ow i n accor #amas2005/039546
with the present invention. [0032] DETAILED
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS [ 0033]
Hereafter, the term nology "wireless transmt/receive
unit"” (V\7I'RU) i ncl udes but |s not limted to, a nobile
[003%] at MR@NRMSMQEEIMT;% (UE), a fixed or nobile
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Speci fic Extensions ESSID Extended Service Set 1D FA
BS For ei gnBageStatiBu Fast - Bi ndi ng Updat e

BSC Base Station Controller
BSSID Basic Service Set Identifier

BTS Base Transceiver Station

BU Binding Update

ESS Extended Service Set

CoA Care of Address

CoN Correspondent Node

CN Core Network

CVSE Critical Vendor/Organization Specific Extensions
ESSID Extended Service Set ID

FA Foreign Agent

FBU Fast-Binding Update

F-HMIP Fast Handover for Hierarchical Mobile IP
FMIP Fast Handover Mobile IP

FNA Fast Neighbor Advertisement

GGSN Gateway GPRS Support Node

GPRS General Packet Radio Service

GSM Global System for Mobile Communication
GTP GPRS Tunneling Protocol

HLCF Higher Layer Convergence Function

HA Home Agent

HAck Handover Acknowledge



F-HM P Fast Handover for Hierarchical [
Fast Handover Mbbile I'P FNA Fast Nei gh'k\J/gFl ‘e 1P FMP
wadveroszsenent GGSN Gat eway GPRS Support Node EPRES2005/039546

General Packet Radio Service GSM d obal System for
Mobi | e Communi cati on GIP GPRS Tunnel i ng Protocol HLCF

g1 H gher fay&dveronitpitgence Function HA Home Agent HAck
Handover Acknow edge005/ 039546 HI Handover Initiate

HMEM P Hi Biexprohiced Mahils ife | P HO Handover HOF Handover

Functl Institute of El [ '
HO &E@ 0 ectrical and El ectronics
Engi neers F I nternet Engi neeri ng Task Force | CWP

HanterneHaﬁdMara‘urMbissage Protocol IP Internet Protocol
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IEED Medi fﬂﬂt %Wc ‘?%ﬁ Hné{/ggﬁ gérl_sogl)/cal (Lm
1ETgent rol Iﬁtbhgtﬂﬁgh@eiﬁng%wn'&cbz Tunnel i ng Prot ocol

3SH L3 Soft Handover LAN Local _Area Networ k LCoA
ICMR- Li nkImggreetdfoniprlMessage rRtB@‘?lcal Li nk Control

P Internet Protocol

ISP Internet Service Provider

L1 Physical Layer (PHY)

L2 Medium Access Control (MAC) layer and Logical Link Control
(LLO)

L3 Layer 3

L2TP L2 Tunneling Protocol

L3SH L3 Soft Handover

LAN Local Area Network

LCoA On-Link Care of Address

LLC Logical Link Control

LLCF Lower Layer Convergence Function
MA Media Access

MAC Medium Access Control

MAP Mobility Anchor Point

MIH Media Independent Handover

MIHO Media Independent Handover

MIHS Media Independent Handover Services
MIP Mobile IP

MLME MAC Layer Management Entity

MN Mobile Node

MS Mobile Station

MT Mobile Terminal

NVSE Normal Vendor/Organization Specific Extensions
PDG Packet Data Gateway



LLCF Lower Layer Convergence Function MA Medi a Access

MAC Medi um Access Control MAP Mobility Anchor Point
woRkbbcsziéa | ndependent Handover M HO Medi a | ndepemsents/039546

Handover M HS Medi a | ndependent Handover Services MP

Mobile I P MLME MAC Layer Managenent Entity MN Mobile
PHYde MS MNiglsida¢ I8yet i on MI Mobil e Ternmi nal NVSE Nor nal
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SA%stem %ﬁe%&ces Acgess Gateway WLAN Wrel ess Local
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SGSN Serving GPRS Support Node
SNR Signal Noise Ratio
TCP Transmission Control Protocol
UDP User Datagram Protocol
UE User Equipment
UMTS Universal Mobile Telecommunications System
WAG Wireless Access Gateway

WLAN Wireless Local Area Network

WPAN Wireless Personal Area Network

WMAN Wireless Metropolitan Area Network

WTRU Wireless Transmit/Receive Unit

[0035] Figure 1 is a block diagram of a wireless communication system 100
configured in accordance with the present invention. = The wireless
communication system 100 includes a plurality of ANs 102;-102, 104:-104x
deployed concurrently under different standards and a plurality of Third
Generation Partnership Project (3GPP) core networks (CN) 1061-106x. An IEEE
802 multi-stack WTRU 110 may access any of the ANs 102;-102y, 1041-104, while
performing handover between the ANs 102:-102x, 1041-104;. The ANs 102:-102;,
104;-104y include, but are not limited to, IEEE 802 ANs 102:-102x and 3GPP
radio access networks (RANs) 1041-104y. The IEEE 802 ANs 102:-102x may
operate under IEEE 802.3, IEEE 802.11, IEEE 802.15 and IEEE 802.16
standards. Hereinafter, the present invention will be explained with reference to
IEEE 802 ANs and a 3GPP RAN, but the present invention is applicable to any
other types or ANs.

[0036] Each of the 3GPP RANs 104:-104, includes a base transceiver station



WPAN W rel ess Personal Area Network WWAN Wr el ess
Metropolitan Area Network WIRU Wr el ess

wOonrens®ei6s Recei ve Unit [0035] Figure 1 is a bl 8Ck/uUS2005/039546
di agram of a wirel ess; communi cati on syst em 100
configured in accordance with the res? .inventjon.
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WTRU 110. The PDG 136 is a gateway for 3GPP packet switching (PS)-based

services.

[0038] TFigure 2 illustrates two different handover scenarios which are
implemented in accordance with the present invention. In Figure 2, two different
IEEE 802 ANs 2021, 2022 are deployed. In a first scenario, a mobile Internet
protocol (MIP) handover is implemented between the IEEE 802 multi-stack
WTRU 110 and two different ANs 2021, 2022. In a second scenario, a handoveris
implemented between the IEEE 802 multi-stack WTRU 110 and two different
IEEE 802 media access (MA) entities 2121, 212 within the same IEEE 802 AN
2022. In the second case, since mobility can be handled below layer 3, MIP is not
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network 146. [0037] Each of the 3GPP CNs 106i -
i ncl ude an AAA server 132, a WLAN access gat Ie\/v;;mx
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(GPRS) serving node (GGSN)/foreign agent (FA) 136 and
a serving GPRS support node (SGSN) 138. The GGSN and
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ported. The PDG may be inplenented off an exist]
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[0041] As illustrated in Figure 3, the MIH management plane 320 may co-
exist with other technology-specific handover (HO) function 330, (e.g., IEEE
802.11r intra-ESS fast handover or IEEE 802.16 Netman mobility functions).
When no other handover entity exists, handover triggers from PHY and MAC are
sent to the MIH LLCF 326 directly. When the MIH handover plane 320 co-exists
with the technology-specific HO management plane 330, a two-tier handover
method is used, which is implementation specific. For example, one handover
management entity may take control of the handover procedures or a
combination of functions from both entities may be implemented.

[0042] Figure 4 shows a detailed MIH management plane 320 in accordance
with the present invention. The MIH handover plane 320 interfaces with the
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entity in a particular technol ogy. The HOF 324

coll ects handover events fromthe MH LLCF 326 and
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604. In the network discovery/update state 604, the MIH management plane 320

gathers information about system conditions and network topology including
neighbor lists from different technology. A transition to the MIH steady state
606 is made when an MIH steady state start condition is met (step 612) and a
transition is made back to the network discovery/update 604 when an MIH
steady state end condition is met (step 614). During operation, the MIH
management plane 320 performs network updates to get the latest system
conditions. The MIH steady state 606 represents the state when the link

condition is good and there is no need to perform handover. However, network
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MH intra-1P subnet HLCF 322c for handover within
t he
sanme | P subnet for HLCF, and an M H cellular LLCF 326a
wobanoewszeB| ul ar system and an M H 802. X LLCF 3P6/US3®6/039546
for | EEE 802 systens for LLCF. [0044] Figures 5A and
5B show protocol stacks of the | EEE 802 nulti-stack
disWVRY kD 1N ferdorrh&Eln SR kAMund & @ot dhrclatedtt peighlor list
preSent invention. As stated above, an M H nanagenent
congitiane i's provided in parallel tothe user plane both in
0041 R 30%iRl! b SHBak LMARb ek L &ucudsl,  fethble snchd lintra-
H L1 interfdces toMAC and PHY Tayers and the M
tec}%ogaﬁyhl%rﬂbﬁmmgidsgf@rahﬂmn toppMEhbandeyer prrppss state
i gure shows an M H.sta { N j i
608, Reg GOpFBERHA & FULARTOR I BACk B e et 2 et ree 800
estdilishia iRl G el theastilished Lk (ize. Wil hefonh brapdy- If
he handover is network initi éeggo RUL i t i at e
ihofHIa bowdover sotip derbrrierl (4°p L bHs MAT Eare Pt o e JTH

ste%ﬁtg{tg §9 g[f mgééévé‘b@t\!}%{rﬁﬁ@ﬁqgta@ccﬁﬁﬁﬁéheﬂ(}#ppﬁﬁy, the

an "M'H hand
MIAHaRét Bankbidiaccl Dt ovimer ComEbstahgs 1] wouRg o1 fpere s
the initialization state 602, j i .
o oo o e Sl RV oaR et
suérzgg%%}ipé . grgg%ie %%G%a)l,tsﬁgfé\MII%{hﬂ%thaetmnaﬂti@nM to the MAH
S
steplpsimt8 806 éion@wsr,iiﬁfflwr%ithgﬁﬁ%%dh a@@@?@hﬁ%ﬁgﬁeﬁmm

1fions

ma&gg Pg?%?mﬁq{lléréi)%@l? F@ﬁ%’e Mgﬁltﬂé{ﬂde_geﬁﬂegﬁfwétaté 60% from

. nol ogy. ransiti to th

[O(%tgﬁff Eﬁ@&n&'&nﬁﬁtﬂm fioenaemssivile bpggw?@q hgwhggga‘a{eeﬁ%rs is
naition Is t (step 612) _an BR '

dobciecs b ok S A PSR o b

prt?ﬁi%ﬁr@%/ tl?‘att%?lheg&sﬂt GerRalidtis of informétibe pné tayse ackipnsiy take

operatlion, H managenen

plavet Binrck theraireseveray sublasiers) beBsire ;912‘{218?14) Biinahofe providing
Mﬁ-? El‘grl\{légly]%lt s?e?giﬁes? [éhe Ig?gnlgﬁt@‘ﬁ"g SE chdshRosidai e MIbERai duwer

S goo Te is no need to
seP\AAdQY €he MIBTELEFs, axal awetlod seyinee pyoGded ‘Efbt}‘ﬁ@?‘?%gr 4 57@ S,

i n background t
0 get .the Iateg%t

(R EE, BISTORTTS UBRSPR OB 01 W AU hihRahs functions

. _ _ andover
ik GALeRt.7cl BALDRI 8BishoR @xtdtneBEAPRInlagydance with the present

invention.

[0049] Triggers are used to provide internal, external and peer
communication. These triggers do not appear as such on the medium, (e.g., the
access interface), but serve to define more clearly the relationships between the
different layers and planes. Figure 9 illustrates the use of three groups of
exemplary triggers. They are identified as A, B, and C. The number illustrates
the sequence of the triggers within the same group.

[0050]  Group A illustrates a peer-to-peer communication between a first peer
910 and a second peer 950. Both the first peer 910 and the second peer 950
comprise a MIH management plane 920, 970 and a user plane 930, 960,

respectively. Aninitial request for service from an MIH handover function 924 to
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handover in progress, a transition to an MH handover
prepare state 608 is nade to prepare a new link (step

w6 26)6/0586ef erably, the new link is establishedpPariusees/ 039546
rel easing the established Iink, (i.e., make before
break). If the MH handover setup is aborted (step

o R oo e A s s e
repara i
b ntSIE PR e 2 SHARBS L R

0

. tate 610 as | an t LS. NG

in thetochre boe AP et JFalByy et SO IR IR0

hantirsgezgfitﬁiecgcﬁf 9314 ?(ftheréqnas‘edl‘l(l@m Iepylpyer fyncipyy Rgﬁ%sé"’ads
)ac

i a1 KPG8 103 s

I eRSiFt 1008 S Gket Brst emHatio LaICT 986 asends a

the;r?lglgzt?g%%.. FOO48] The | ﬁforrrahl?eiegjn fl aw oiJ tﬁ:

«colfanstan dxighet o o the MIE BRRATEr SRHPGEE 1 1 terms of
rvi acces [t S: ( i : .

0031 1 FReRERE Rp AL b AR IR IBeRal preicabisy fothe
low'teﬂ ieesrtemititgw&m tlha us%le andn agesend piiae andagishinghg sgme node,
e are severa ubl ayer.s P i wiad i Rt

a peiot regrst anig W U Re e ry En By A SR A ©
[00F S GrdIPBANE SRR the s Ml oHw hen o imforsmabidre issiragsponed

a set of services provided to.t.h
ﬁnﬂﬁ&hé?bhﬁtawedsﬁn@ﬁbﬁmlEEE1§8hﬁHé$ ?%@%ﬁgyﬂngsﬂgégﬁnw
one of t speckf i omver, Cc N ans of Findidag®n” and
ma?ﬂg?]@,en%,&? d* v%ﬁ%@vl é!ﬂ;(?grgﬁ% ﬁ%%és i r%ﬁ accor églnce vI\l/l tah
“re%)fr;%/égg%&e & éEi asrs%lew K;nlB[aﬁilﬁéﬁ‘Eﬁ. Triggers are used to
[ internal, external and .peer C [;eat &
[0053¢ s e Growp §e¥u§13§l‘@t%¥heaifﬁé‘3p°e‘l’gﬁ?u§: ¥ on Ee&%{eﬁﬂkrahanged
befyfech the Mid AR ES07, B9 khaACEherueramplieatian, i e nblel”
early the relationshi ps between the different I‘%X%ryslc
FaRATbr0aM 662, Kimpir of Undichiien’T 3nb TespRnsESls W AR S8Y
anagﬁgps of exenplary triggers. They are identified as
“B, and C. The nunber illustrates the sequence of
[o(SAI | t r:[thge&?mamzé kiith the pseseat gneantion; GowBapl tpmgfs transport
N ['lustrates a peer-to-peer. communicat ]
options urp GBPOFLe G L BaE gAY OBFHOSUR SEA Tep g 22
ear 219 §06.SEFORY dBERAtATNakATERdrd anessbidd can be used
Prﬁﬁﬁévge mﬁﬁ%?a%geriazo, 970 and a user plane 930, 960 .
to exchange the information and be delivered as SAP primitives at the other side

MIH function. MIH may generate and exchange messages through MIP vendor-
specific extensions. Ethernet type frames may be used, similar to 802.1X, to
exchange information between management planes. A hybrid approach may be
used, on which different convergence layers implement different transport
mechanisms.

[0055] Internal triggers are those triggers within MIH functions. External
triggers are those between an MIH management plane and a user plane. Tables
1 and 2 are summary of external triggers and internal triggers. The
MIH_PHY.set, MIH_PHY.get and MIH_PHY.reset triggers correspond to an
MIH_PHYCONFIG trigger. The MIH MAC.set, MIH_MAC.get and
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respectively. An initial request for service froman

M Hhandover function 924 toan M H LLCF 926 is provided
woyodeha2sss equest ™ trigger (1A). This request i BCSRISL005/039546

tot he second peer MH LLCF 976 as shown in a dotted

line. The MH LLCF 976 in the second peer generates an
MII%I' OIS Ao Rrighdrs G8RYeshA) td n IMIEDHFHYEONT G haggrsy cFhese

BSCGAII SCRCNA e TREEE N E (

764. T ok R eFhiihiériord, bivese
WG iR, SRPRIRRidror ity A o eTLETinard, b

trlgg@%liétraﬁﬁiﬂegho'ldwnt@@dmth 4 PEEY and MAQ lnsersdbhat are used to
function 924. % EIHJéﬂ(x\pen the%e(linformatl on is
determneBhen AneVEHt § Kpegiede entity tothe | ower
| evel entity within the sane nmanagenent pI ane and
within the sane node __a pair—of ".-fmmn
Tnéé&@f' rmat i on"Sauscas ¢ Pegtnatis a5y FAT%ES{BHB on[0052]
oup B illustrates e scenar{iRe®flen the information
is transporteld fromthe |ower l[®vel entity to the
MIF g:l}pyséﬁevel EMIHt y WHEHY N t he| oakhe r*tMH@errﬁWtﬁ%r%gHY
(MPdPHYICONFL he same node. A pair of * ifonciinfermhation sgrHices
G) . response i s| used ag shown by| I B and 2B. [0053] G ouj
MIH PV o6k At 5| M SCHIaIYo whehpdthe 1|MVIMMati on ienquires
( ﬁ‘%‘gﬂﬁt jeen the M H HLCF| 922, 973népdrdtichiafo
a

|cat|on, such as Mobjle IP{function 932,
G)QR’) An:n £ r\'F

e and Spo i'S g.;.pl asPHY
MERRRBY Bgsefc awyn%. OI%%X] I'n a](o:é:tglr d nrﬁ%%%{.jﬁ&
(MIHeBERCONFNt i on, several rempte transpo opt| ons
Qare supported| MH ney send geherie

MHASMAC .= pri M es [MAE MAC a%ﬁh:, sﬂ@?%@?éwc

(MIEh Me@E€0NFessages can be used to ex MARON Services
Gy nformation and be de]ivered a$ SAP primtives at the—
MBENEAGESle M HMIct i pMAGM H rrghiootg}'enerMIE and excPRgEes
(MTEF SgesoNFPYgh M P yvendorspegific eke¢anfigupatgon info

GEt lernet type|frames may be used, simlar to 802. [X

MIx ‘C‘%‘éé%? ' lg\gﬁlﬁm' DM AET Ween pganageVaERL  pl aressts MAC

gﬁg may be used, on whi chedifigheation
( g nc f‘?ayers i npl enent dijffferent transport
h:er‘hnnl cne A055+—tate 1 < eh0§&1ds pmr—"
MIH; NN 'E;\Ptlhl MR UM ons. | 2558, nh : Y
dication nformation
MIH_MACINFO.re | MIH MAC local Be;.poil_se for the above
indication.
sponse .
1\§I)IH INFO.indicati| MIH L2, L3 local MIH entities indicate
on - MIH handover the existence of MIH
functions
MIH_INFO.respons| L2, L3 | MIH local Res.pon.se for the above
e handove indication.
T
MIH_PHYEVENT.i| PHY MIH both PHYrt measurement
ndication reports
MIH_PHYEVENT.r| MIH PHY both _Re:;;)oil.se for the above
esponse indication.
M?H_MACEVENT.i MAC MIH both MACrt measurement
ndication reports
MIH_MACEVENT. | MIH MAC both Respon.se for the above
respo—nse indication.
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triggers are those between an M H managenent plane and
a user plane. Tables 1 and 2 are summary of external
worb@ggsrs3and i nternal triggers. The M H_PHY. SeCT/US2005/039546
M H _PHY.get and M H PHY.reset triggers correspond to
an MH PHYCONFIG trigger. The MH MAC set, MH MAC get
T and5 039546 M $buvA€. r|@eatinatioghbosl ¢ qrPesspiptidnt o an
¥BEPHYCONFI G tri gger{.n These t[Ramets configure the
information that shoyl d be bropgcast |overthe air toaid

Mﬂﬁmwﬂmrwemﬁscovmoand SElRSE | MO a suelakite HO
st

Fur thernore,| these tr|ggers |S@iatad MAEREbAS
(ﬁ@%e R AT AYRC Tay g{e&l TNa AR Snfdeed MOH if

n an evegnt shoul d tri red T, 154
BRaton [ 0056] Fi gures 10A and tq%% g%%%

show a proces 1000-flor vaet N/ .|

f yVSteh - oUZ:
MIRL AANEDVER EMALr ki Mlﬁn acco 0&31; &:[ PED
COMPIRTHN. The WIRU 110 is powered on Bfd t45&@ Hop? é@ls
is initializefl. The WIRU 110 per f or ms| SUC&eHsE E’(a%”t’li d
or passive) top find a suitable| WAN 3R bW RCGEEY
1002). The W.AN periodi cal |y tiansni ts(eigparadio ¢(mmé’910n)
MIBrHANSOVERPOSHH The| MIP f unci laeal of | MAH Wad nay inform
PREPRARFCHANGED | ®MIH he cMM®@nt of the beextemdlr aestities to
any time (step 1004),| which is|passed| pyepare for handover
WEFSa0€| \REEP 100%)cal T| Redfiis@3PERe above

"ﬁ}{‘N‘DWE'RU

b T8 reqNﬁﬁt from the nppgeRRt system
Pﬁb %‘E}Z%%}Ejﬁ?m J ]cul f%%auxﬁ : %/év%(r)n H{Sergg{&.ﬁal
CW 1f é‘bl% con mat ijon traweaf?t1 119#3 ot ﬁte for

]
Dnetwork (step 1nnR\ |t ernativelyv th v i
MaH: AN DOV Efed MRSy st EMIERf or nalf@h e Bﬁ%‘?onfﬁ ;féﬁéhe %bove
COMMEL response | MACpr obMIEFbsponde nesshiilicaions
accessi ng a known data bdBableilt hi n the candi dat e

systemat a |ater stage. [0058] Wen the beacon franes
are detected, the WIRU 110 first identifies whether

DD U)

U

MH T nformat i doupees UPDREtiAGt (Bo@l/ |tIMsoriplion

Tuigeessfi ¢ 802. 21 fl ag bppadcast | gembhg beacon frane).

If so, the WIRU 110 r¢ads its gcgntent|. Any
MIH_SYSINFO.in | MIH HOF local MIH LLCF informs
dication LLCF HOF of any system

information update
MIH_SYSINFO.res | HOF MIH local Response for the above
pons; LLCF indication.
MIH_MOBILITY.r | HOF MIH both HOF sends handover
equest LLCF decision to MIH LLCF
MIH_MOBILITY.i | HOF MIH both HOF informs MIH
ndication HLCF HLCF and peer HOF of

handover decision
MIH _MOBILITY.r | MIH HOF both Response of the above
esponse HLCF indication
MIH_MOBILITY.c | MIH HOF both Confirmation of the
onfirmation LLCF HOF mobility request
MIH_REPORT.ind | MIH HOF local MIH LLCF sends MIH
ication LLCF triggers to HOF
MIH_REPORT.res | HOF MIH local Response of the above
ponse LLCF indication
MIH_MACRELEA | HOF MIH local When handover
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MH information found within a beacon franme, (e.g.,

system operator identity, PGSs (WAPN), neighboring
woapw/armd3 SMS, | M5, Vol P and ot her system PCT/US2005/039546

capabilities), is passed t o the HOF 324 through an

M H_MACI NFO nessage (step 1010). MH specific

JTnformarion || goarde O Dendaited Tedcahel Desoipliby or
Triggemani cal |y by the ANAOF 324.RéAOHI] The HOF 324
retrieves systeminformation,| selects a candi date 3GPP

winy | L

retwork—baseg—on—thrs f on_ar 3&&:
SE.zegyesh T PLLEE Brbéedd9&y fini

ticati ¢gn andassocCiati onl procedyigf ihRPMaMife
sel ected network (step 1012).| The MiHghders the
aut henticatidg -

benel at i o

‘ al PooTiat T U t-“i’OL I ]
MIN MAGRERBER M ge (805 1011pcalset v*\%’é’ﬁi%aé““\ﬂg‘?{ﬁhilo
SE zogfitrhatiG 1 J-JL ext ensi bl ut-her ta.' 8&? F%(HIQS At apal

TOCOCUl

over local area network TaARE (EAPOL), procedure is
initiated (step 1016). As a part of this procedure,
the WIRU 110 provi des the rel evant network access

[005gent ﬁg&?é ilO{l_a(nNAllo)B, tdlhea t@@?ﬁhb#,t srf]tmwsa lphe:es?lOQQ)for sygtem
an au entil catl on ro . (o) . rel evan .

acces, JBEE T2 SA@mL W AN QGRS Pt bf ST aR oyt (e

pre%%%&r%ﬁ{ioﬁw %ﬂ? q9b § L @8d shdnd eha O SSAapdsitiadizad.

server (step 1018). The AG 114 PHX route,
ThAAWTRIS s htfe perforoishsranging éagiveo oprRassle) fesiipd a suitable

LSRR RS RO SPAN RO i rapencn

frap@SUol wisghP@ss‘e). THeVIEH fabetioncafrthie ¥ LANCman/order ehanges of
step 1020).

In addition, the 1 se .t |
e R Tt 1 1 AG AR Pt
' ' : biRheiseda tnamual
M AR Hss bt S0 UG, Tk baBy OE by e fnems
re@licdyi donsethd aasnagenierds syELWorat dapapii¢ally dased on radio

avail abl e for this partigular user. [0061] Upon
ey {fepEeEt meaél}f%ﬁ?qsé)ﬁttﬁ%ﬁﬁ%nd aut hori zati on the WRU

[0gsA OkI’fQ;WEAN hasakk istoaddrths WTRUM oheadobedcor jrfarmation
ost configuration protocal ( ervyer,.or '
trauknibtesl bxegbe metwerk sber d8P8X 2&%&?*’3&"@&” ; fé‘fzm ?1%8 may
he sel ect.ed - e b¥ 68qdest Wl b
atferapt 1 il gxgt?% %‘aﬂﬁeﬁh%*ﬁ%‘%%ﬂ%tﬁé%%g%? The WRU ST
relip@fset fi8sSa@BIN o dhydatcessing@ khewn platelbess svighin; the candidate

rel evant, PDG using the | ocal donmain nane server (DNS)

systare gk alates siage o
[0058] When the beacon frames are detected, the WTRU 110 first identifies

whether MIH information is supported, (e.g., through a specific 802.21 flag
broadcast on the beacon frame). If so, the WTRU 110 reads its content. Any
MIH information found within a beacon frame, (e.g., system operator identity,
PGSs (W-APN), neighboring maps and SMS, IMS, VoIP and other system
capabilities), is passed to the HOF 324 through an MIH_MACINFO message
(step 1010). MIH specific information is set or updated either manually or
dynamically by the AN HOF 324.

[0059] The HOF 324 retrieves system information, selects a candidate 3GPP

network based on this information and triggers 3GPP authentication and
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1028). Once the PDG I P address is obtained, an
W'RU- PDG tunnel can be established (step 1030 or

W@ Qae)0s2968062] The WIRU- PDG tunnel may be est abCTAIS2m5/039546
in four different ways: 1) the WIRU 110 establishes a
tunnel directly to the PDG 2) the WIRU 110

ass88ihaibh shRdurestionan tHeakhetdAt 84 ria el @12inEhe Mlbarders

t he. WAGL34 t he PDG 1 is.f ' :
inc s beraRseh Jriaut M SR RHOS B ton
10 #zﬁenﬁ@t&é{eﬁr},ﬁh WIRD i EaNehd Ad 1 D1, llheexiPeXsiBidtuithentication
urther established; 4) the AG 114 esta

¥

prdtocud @krexgllqce]calfeﬁ neywohle (RS, 1FRAPQbh @3pc I %9%6 ﬁ‘éﬁﬂﬁﬁ‘n@ep
st abl j d, the, W j ' t

1l 55430 3 L S B ok

acdeBs RicabifiRENe INAT). TREAEST b itetGhe NAIGo aputagarruthentication

solicitat
prcméu% tothe PRI LAOA GBET, RB° PR iREs P catibpffcation
o JRHAB AR FB FySist i Soey o

130 kep 106E3) TIRRAG dé4mapdonisr AdRemarrages 19 qther ggyvers to

rqouted .via the HA 142 through a new tunnel established
P“H@aﬁgéﬁcﬁﬁg“ﬁ& 142 and the FA 136 based on the

[ogetRp In i@c&t@{]m é&itﬁ% EOD-AKOR64agEs tpsnkis il dpestallishment of
ogetner, snow . a pr 100.f

Y RS L e R T T

d i AL - i i :

1O o A R e e oy - dhwsthe user

reggires; Bhdia teﬂpre_'ﬂtigm/ﬂ'd?&iC:pe Froothermorethe Al may Peaisgd to route
Ssi v o.f.in ui,.t abl e P

masFeggs fgrﬁee OB MU Ba7 | Y g ide 0 Bl B fletwork

cab@bilitls SvRilEMeT6r thib pati¥uldPdsaxf the W.AN may or der

changes of th tent of j
(006 1lop TpoupuceseFich TheRSEHI AP AR QY TR0
ob\r’yr\%sﬁ%aa? goacég hg Qtdaile%g_)fr%ﬂlfth@ IWLAN RS RN histi Sonffigungltion peotocol

eacon information (step 1108). The WRU,
(DIE@H s dreacausing addrass wmsolnivninrotosol{ AR (step 1032 Hepns the

e SR, T L RIS, VR0 ot 0
(FRINY @%&) 1024). The WTRU 110 uses the FQDN to determine the IP address
of the relevant PDG using the local domain name server (DNS) (steps 1026 and
1028). Once the PDG IP address is obtained, an WTRU-PDG tunnel can be
established (step 1030 or 1032).

[0062] The WTRU-PDG tunnel may be established in four different ways: 1)
the WTRU 110 establishes a tunnel directly to the PDG; 2) the WTRU 110
establishes a tunnel to the WAG 134 and a tunnel from the WAG 134 to the PDG
136 is further established; 3) the AG 114 establishes a tunnel to the WAG 134
and then a tunnel from the WAG 134 to the PDG 136 is further established; 4)
the AG 114 establishes a tunnel directly to the PDG 136.

[0063] Once the tunnel is established, the WTRU 110 either receives agent

advertisement messages from the PDG (acting as a foreign agent) or requests it
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within the systeminformation paraneters satisfies the

necessary condition for system access (step 1112). For
wexespizie3t he M H function deternm nes whet her PO®US2005/039546

system operator is bared, the quality of service (QoS)

is adequate or there is a better candidate identified
asitfh hRbBe®t PBCRAtbA Mg ibCIcenganed tRBCROG(step 1G%). The

nessage. [0066] If th
L M N R S

t
(stahiigapg s Wit Ji0gegibaR itg@"éi‘z?ﬁ?% ot oL pg 2 e
1038y aDatDdesphrddoriieiyy TRUAL) SROBR v M54%Q¥ngha

nev[( 3%%%%@@#?%@@? EUI rene{hgﬁ%—]%eﬁ%l Cgltdsiﬁeeﬂ‘A 186 4L&E on the

Ion using a
su ﬂ\ﬂlﬁdmﬁ% eppage (step 1116) and EAPOL procedure IS

I'nitiated (step 1118 The AG 1
[00|6é1/el Figures rlxlﬁcbl@,h%hzkeph@ga@eera ]léﬁ'hna%/ 8@0%%% IIE&? i fystem
accﬁfﬁ ﬁ?gt{ﬁ?g% nd pr PP gkgfertvﬁﬁ'klﬂ {0696 eskd eaccordance with the

ure or t e aut henti cation
prédepeRfuntiont The WPBUbAe9sre! qroawbtherie \kﬁﬂadover function is

B

W]?anf{%’@?%%&k &télenies. ame wmwmamauwanmth Gbeacon

Frogigssfon blltuéarpgrls‘ggaﬂztﬁﬁehl%{l‘“t WQAfN f v ﬁ?ﬁov'eg 8 the
co rtr%JBE 8& §ﬁ?}3’ a%erz %f tan%:chﬂng QQdepSf—'I(ﬂﬁ I whth fsU]!deé@d by an

or exanple, the AG 114 may
Mmtmmom\wnatmmagas(erepu Kl0; 113 VEAM @etworie sciopd, the

basi c services, th
WERSL egade kfeé\pq)lédl en aﬁ}ooqui}ﬁp i}@él’}ggl?rpé Ivfﬁhhh ri*pe&ds beacon
infoSmABon 3N E it §s RYLAL theha HIOPN324 shiowmghr s UMEH, MlAtCINFO

may respond by indicating the avail abl e AAA servers
xnmnegeaﬁhellﬁ@uest can be routed. If the WIRU

) P Alnc AR, G BRnd0 HURADNS: HhoREVURIS prbiided

foreturn to the initialization state
Wi@:ﬁineﬂhe]sygﬁz)m iifoneatioh pasameieresatisfles thenegggsary condition for

oL TS T RS R et
;hiikyt% e o P Ihe AG A1 act s o oheteds 2
etter candidate identified within a potentlal neighboring set provided in the
message.
[0066] If the MIH function determines that the parameters provided by the
information service do not satisfy internal configured requirements, then the
MIH function orders the MAC layer to return to the scanning phase using a
MAC_ORDER message (step 1114).
[0067] If the requirements are satisfied, the MIH function triggers EAPOL
authentication using a MIH_MACODER message (step 1116) and EAPOL
procedure is initiated (step 1118). The AG 114 may determine the level of service
that the user requires, (e.g., 3SGPP IMS), based on the NAI that triggered the

authentication procedure or the authentication procedure itself.
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as an aut henticator between the WIRU and t he AAA
server. The AG 114 rel ays authentication nessages

woebowyszses he WIRU and t he rel evant AAA se
_ rver . PCO@ROJ05/039546
If the WIRU fails the cellular authentication £ 2

procedure (step 1130), access to special services,

[00641ch MR WFRUS2atHenBisatidMts %rﬂﬁﬁiedda@ntﬂmgetoVWRUEAPOL
returns to the initialization st

produdusesatan/bl3D). THRuthentiasiorgis: the Ssyiam pociee cuiomest and
the ﬁgﬁ 5&}%{1%'/1%150 o-the 1%1t9a11za1§{ez>§1ﬁ1]ﬁ€et (s Yi®B) It Bhe NAdgs6vided

rovi e user with further
doek BbO k&8 eOD. alfyamnr sbfverhthecAGl Uldemapgjegiopsgess or direct to

A T T
det%x]t%@e tilﬁggég.lsbpfs NAAENwdd i réddRt basissdrttizes, exan F@tgh t e

authastichtbon piwedi@%;t ¥ n&%;;rgug;ngtsgﬁgq%e ﬁhse ggd]vlgrls not able
to W%?ﬁ’ g'\é(gaetg(;;ne geﬁ%% tlpmhgpﬁ‘e%gﬁ nﬂqﬂf lRoat he available

e exl st
AAREINRENK WHERhe kéQhest Kaa MTFRutedy Iﬁﬁm‘éférl y d.egqrmlpreg Ehat

initialization state or t for
thege rare cass spidaklp &&gzﬁewwe%t%&iE %%c’é\g&e‘&? 5¥tp‘)1rr gvtlodtehe
1 qémj ess In this case the WIRU shal |
ml%?c}\z/l %ér?is I nformati on tothe end user

[0069] commccessfﬂeou@nagfmssaa?%lsw@&&%@@%ﬁ g‘énn‘ﬁ 18

estaBishott b En dhomkn L1 il dh3be SUPIRAARIGLE: 182 Bnd thOAG

he DNS returns a
11X ¥la¥s RRE Avse tb g MARLS 1 4 act
towa?%l BRI D%ﬁig& eti€r 182 (atepi19R8% Bhe Hfnld4 acts

as hng@h@m@toralgegwpe% E%W’J?%g ﬁ@.ﬂ.tlfﬁﬁgsébg ne%(L,% ;1‘%1?}:)&% 114 relays
ent c%tti%ﬂ n}%%él%es BtwRen 2HE WTRURI ﬂlﬁ&ﬁiﬁ?hnmm,wser

recerve WRU 110 send
[o%ng 73]If the WTRESpin ske rellulat eu%&?lr%@g%ggtpﬁ%l R %53}3% 1130),
i s not supported) \ f
e oSS OB o B e
returBs iB¥hdisgidlbRtioacedtel(stepdd8es Altmrnatinely dhe A&t 11dppay still

context activation (ste 4 I
granhaedess to basig pergioes, e i BHOHEE éﬁ’%llé?g’lf Ao BTt
m%.%%révqﬁ metggeg%lt éﬂgﬁ)@lﬁ%m 136 and no seanl ess
'S supporte eyond t he PDG 136,

[0?’5 ggf fGH' tlhé?. Acluder A28\ servier sucasgeiHE authendic a% %LWQBU the
or
WTRU proceegg/\g;) (%tam a local IP address from the local DHCP (step 1134).

Using the W-APN, the WIRU constructs an FQDN (step 1136) and attempts to
obtain PDG IP address based on the FQDN (step 1138). If the DNS server cannot
resolve the FQDN to any IP address, the WTRU cannot access a PDG within the
existing WLAN network (step 1140). The WTRU may choose to return the
initialization state or to settle for WLAN only services (step 1142). The AG 114
may choose to provide a «default” PDG address. In this case the WTRU shall
provide this information to the end user who may decide to connect to the default

PDG. This procedure can be automatic based on configuration parameters within
the AG 114 and the WTRU 110.
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initiated and a WIRU control | ed handover from 802.X to
3GPP in accordance with the present invention. [0075]
weebwroseseg to Figure 12A, user data flow i s espabiussieds3ssse
bet ween the WIRUand t he CoN 140 over an 802. X via 3GPP
PDG 136 (step 1202). The PDP context is active at_ the
[0022BN. Iffhe DNSirlaandsue;rahﬂlBMt}laddresedéie\Wg‘Rﬁ% 110 psdaplaghes a

whi | e H
o e O ST B o o
OB CR LIRS halods 1heveIh@enser oa;sp d114de th:s. egbnt
ayer sends an event i ndi catl on IYI ot he
adiaTHshretbinessaaen ere rseived Ehe 1&?’9’;‘%?%1’1* a%cﬁtatmn
O(f]%ieﬁ/;%x I}g%g(ﬂfégflg HBIC& Eslﬂél?slri@é)d%e BavVIIP &€ Mof kappcted),

sends an event i ndication

deMélszﬁ@ﬁVEéﬂfrom atheshBDM il stiflmbswible thraegh she PDGe}36. The

1206{ [ OO@%B@‘SE’@% %{d?,c eso%en_si?gge?q\{es{ I’B m(;(t@.gﬂvatmn

(stta@ ﬁ*i@éz)ef 1 YRisUaké ONTRU-PD Gl Bdihel TR teaffiibiis aiuted] dm‘ectly from
ents, such as signal quallt and sm\ézlfl cne

the FEPRUtId0itathe ;I,nte@ée’fglzo B éh% P&l 46 amg no segm és H’@Bk}lty 18
lant he hand hal

SWP?’S&%E n%ﬁfh the IG\E}I3 handg\?e?vslrmg{ ?gﬁséefe?rr: ngg

[odrh?t agg—?{]uémzmd 2B, dakemntvigatiter ovhowf a praseys 1290 foracly TRU

met an
infiatgandch, TE0IPREPHFD AREITYS DGPPa) & SCPR R iRrdance
W%%B@@mmehﬁ%_ a handover is inmmnent on the | EEE
side (ste 12121 [0077] Based,on t tr

[00 T Wlmmemmg 4o &igenel 124 cpseE 1dadb# @Wdl%ﬁtﬁgilﬁtedai’&g’een the
Wi EAOHE Giy 1A03E: LSLERRIAI BUpPTSQTIORILAG 12087 The PDP

essS execu to informthe
coREdRIOTIK awtiea exrthiet GEANS fTImmMHé heedovey funstionhegeeives

Th
megemenknbHe HoaNTHY BrUEertt SLtthi Ph ) Site. 1f the
t
A 0 st ity o o
cdegmamsmblwsnmla@rﬁé’e%W@él% éb%m N2, tothe
t.a she 2
N
tHEEXhdl&d Qﬁv&ZEé’én cidseedDbhec MidExlayes sndatan vese rndigation,

both the SGSN 1 N.13 i.ch a
VLIS TEV N, e hoIE Rndrier Bmcpiqteh 1208).21 ne the
[0076] The MIH processes and filters MAC and PHY layers measurements
(step 1208) and performs handover evaluation (step 1210). A combination of

events, such as signal quality and specific network characteristics, (e.g., preferred
PLMN), can be used to determine whether the handover process shall be
triggered. If the MIH handover function determines that a condition (or a
combination of them) has been met and therefore a handover attempt shall be
triggered, the MIH informs the 3GPP layer, (through HOF_PREPARE), that a
handover is imminent on the IEEE 802.X side (step 1212).

[0077] Based on this trigger, the WTRU initiates cell selection and performs a

routing area update (step 1214). The routing area update is a process executed by
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t he subscriber has an active session, including
subscriber's | P address, subscriber's IMSI, tunnel 1D
wanodehs2366ESN 136 and t he SGSN 138, or the |i kePCT@8Z®F/039546
Fi gure 13 shows a tunnel established between the
WRUand a PDG in accordance with the present
theWERY trinforns thenetierk whenevar it moventropomeagsa dg the ather.

PRy O 0K AR 00 SRR s e

coedhtdifiéricat ffobPitsdastewpddts, theaWSTRU r;@dformls earmﬂilexsmmbete by

sendi wnl | nk.packet.s towards the WIRU,. Pac
qnge%g &38%? r&sﬁ ’g}lﬁ BPI%O& cglgréecglgflfa cdmnectmns
toW3eas hB& mla%e eRBYished &tép 12mB)ocessi ng packets, the
RNC est abl i shes a new GIP tunnel and sends a du Ilcate

[0@f781 heTheaslewt SGBNateanests peeketednte pratogel Pﬂil}’ exfjtgansfer
bRSHRBhEER, 131 i 19P Soltald s AgdtBibedhtBhLBE lSGSN

'S CO 'S up ted da new GiP
13&mthw(aGSbE1mWhhhlcsﬂnmna( theazubsdribien's ees‘sanla)lformd:ioatleen
are now.received d|rectl fromt GGSNVl the
}{eoﬁggfcrﬂ@lre A% AP 1AFHIE o 7SS0 Bmc{]}ﬁa wbgnt [Bpaddress,
s&&s@hséf's tM@m St@hel 16t HFEASAY €86 bl QhéTSGI‘SQI\HIB&FUiCthe Nike.

function that handover has successfully conpleted

[Q0§9bp I‘m)e 13 shows 8 iunneheszbbphebhpdwesmihe WIRY anda PG n

t I
oGSOl PR PO L A 58 of A PP i
1sttb.ﬁe1®aﬁ\|t}ile4EDG\f8f bethIGRRkatddnvknl{rt Bews zme PDGrteaMﬁrs this

324 ord
1n(fgr15g rloqsré e eaé&ﬁg{])ﬁlg&gﬂiﬁ%%oﬁa ear(%;h}ileaPDG
sﬂogls( ts@ﬁ&ﬁn%%xﬁﬁﬂ@ﬁa&%@@@owa{rgg gad Wraw: ePac]ﬂaﬁs febeived from a
en toget her ow a process 1400 for a WIRU

GIGBN iafiiee dhisdinde aee bffened 3 Giben thq BBE lsazadntq gtart processing
C th .t
PR N s e R G R A U s LABGO Y the
p@éﬂ«ﬂ}ts i is E&ffgﬂéfdttwaﬁis(tglbﬂi)a 402 Yhe Glyi:ﬁGSN i 'ﬂ}ﬁls fisrddrieoumtil a
S ransmtte ront he 3GPP ne 110
timgresxpives4) Ther RD B3 tspponitexiots ‘&é{%‘i@% the |‘£‘§%l\ﬁw amey GTP
tlhl%%%o ARt dHIRh & BRa [t isRerHCE). PatrRStTane nm%&ﬁ{recﬁdlrecﬂy

ver to a W.AN system nmay be warranted and
fﬁﬁ?ﬁldGXB@Nmthaerl%Gthl s information to the M H

(g@? gél‘urrlql[({;;f,] ?ﬁl@‘t%&%BlA'Og)l suA!:eSSfuT qjﬁly %l)ﬁf’ceg% Ialearls?eq'Ethe

execute
36Tgn my& infirbReMIEDRahddiRu Sﬂuyictlon that handover has successfully

completed (step 1220). At such time 3GPP lower layer and higher layer

connections are now established (step 1222) and user data flow is in progress
between the WTRU 110 and the CoN 140 over a 3GPP network (step 1224). The
HOF 324 orders release of the IEEE 802.X radio connection, (e.g., disassociation),
(step 1226) and the old media is torn down (step 1228).

[0081] Figures 14A-14C, taken together, show a process 1400 for a WIRU
initiated handover from 3GPP to IEEE 802.11 in accordance with the present
invention. User data flow is established between the WTRU 110 and the CoN
140 over the 3GPP network (step 1402). System information is transmitted from
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or when pronpted by systeminformation received from

the 3GPP conponent (step 1408). [0082] Rel evant 3GPP
weoysaiemizieaf or mati on is forwarded to the M H f uRCTiIUSZ005/039546

(steps 1410, 1412). The M H handover function

determ nes whether there is a W.LAN suitable for

thezggr?f’t L& PRIV U HRVARY | Al @tepmamammww Ier extracts

e o e b he 1Ly BB A e
to @hg}*lg[ge e}; rﬁrmtapebé tv&‘ﬁ%aﬂt@& ez‘h&'—%ﬂé‘)?:(}ﬁp SadbHfdrvneds ahis

I'S potential candi dates for

1nibﬂﬂ%@%ﬁ€1t§o ﬂ&tmﬂmmpverwmacmn{stem t9DnAlgmatively the IEEE
canail dat e
e ol AN

Ities
or gzv roﬁ&@&?]oy@@tehﬂ ihibARgawE fredeivedt from ﬂien:%ﬂPH dompgeent
andover and triggers handover to 802. X system

(stwﬂﬁ@@h M H_MACORDER nessage (steps 1420, 1422). The
[O(ﬁﬁa h eﬁ?e %%@lﬁs w}%@%{g piox t%%h%§?(ﬁ'%}'a@aécpfb €RAVITH function

fonto arget WLAN syste t
(stf29)10, (1008 TH#ITEE hen&waufmmlomsi@em@éée’; rhatpor there is a

d
oML 2 AL A s
1n&135t!: (ﬁl %&8&%&%&% 3448ap hlIJIQOdéTEBhi nkhuial es atitoenAtlo¥danning,
he assocl ated PLMN.to. co %)N
spaifc 156 (BB atsigomebbatm tharbkakG6en ALLH. piRe M cGeeton then
gonmdedh PO, AHGEY ol DEn RIS 1P Hi5ASvdrVsborA 8185 SThe MIH

0- €n t owar d
fuh&ich evalahfts dailRated Sdreimniié8er) basodcen smrghﬁsmgctq, guch as

est abl i shed, the WIRU 110 t
PR AL R APPSR JEICPrG Lkt 4 updlat e
ob§ ei e E&&"% E36ction GISEY & targed firchdndovanahé triggers

uest towards the old SGSN 138. 008 The P 13
ha&ﬁloabll' it 18683 spepamGHRIuEh M&{LM@%& Ple(sgﬁg%DPﬁt‘ﬁRﬁ? 220,

re 1
i o o o o
togk{&tg&ri% tlﬁerﬁglggw WEAN Sﬁfeﬂf(stdpelcl%:w SGSN is ready to
Ssi t
(0966 o5 Banithe ST RDA G FirsPmpbedt e At Qltlentiued fetep

1&%(3 Sfizﬁfbﬁs ?ée%ﬁc%%w&e@@sfa%%apﬂmem@ ase erhcdosdance to RFC
a new GIP tunnel AO

2264 @bdp 3428). TrecWAHRU 4118 usewthe WLAN 1dent1ty an Ehe associated

PLMN to construct a FQDN and uses it to obtain the associated PDG address

through DNS query. The WI'RU 110 uses this address to establish an end-to-end

tunnel toward the PDG 138, (e.g., using L2TP), (step 1430). Once the tunnel is

established, the WTRU 110 executes a routing area update towards the PDG 136.

The routing data update received at the PDG 136 triggers a context transfer
request towards the old SGSN 138.

[0085] The PDG 136 establishes a new GPRS tunneling protocol (GTP) tunnel
as shown in Figure 13 and sends a duplicate of every packet that is buffered to
the new SGSN. This is done until a timer expires or the new SGSN is ready to

start processing packets. When the new network has successfully activated the
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received directly fromthe GGSN toward the new SGSN.
[0086] Figure 15 shows a GIP tunnel between an old RNC
wanwei2wbd SGSN and a GGSN. A'snap shot" of t ReT/US2005/039546
current context is taken fromthe ol dRNC and it is
transferred tothe PDGvia the old SGSN. Both uplink and,
PDPOWALK itCi oK fealdyTtorstatti mocessingapadietd. The §P gentext is

oot bt SR e BB RSP e o

rec%%gg'd\h%gtﬁr[fgdﬂ;m@ GO N3 Sradfilealevt BGSN.I e ar e

087] Referring back to Fi af t

10086P. XFiguerlsahdvaioqHEP tualy@rk@tw@l an obRRGSiA ppldSasN
an% H?&@N ﬁ{g gg tf’ tgﬁgt%ﬂ%} ermtthg of PRNEA

|s es I shed (step
it id ﬂl%@))sferirélﬁol‘thHPlDG ﬁfar’ﬁhe bI&:‘éBGSNe Bhtinoohingk alhxédownlmk context

R R R

serstﬂlg %ﬁ&f}&%a[cﬂgt%sﬂowﬁk%ﬂ?éV\m%JQQQ IeRketsdeesived from the

ow a process 1600 for WIRU initiated 802. X
GGSN&(BB dftdrahitobime aire bafferaddance with the present

ie%ﬁr%%%g ?t@gﬁ%éag%&é.r%%mr %&?@e%ﬂfﬁ 1S are

es@aﬂbléﬁé’d %%@?yﬁﬂsqaluséﬁ Aaes tfloanfriom isé ABTRENELD tos tlag CoN 140
an

thmheféxellwh B2 8 netROAC et BTl (D4 h o bR P fafprms

N s et
an‘ileﬁhb mmmaahe}es&/bbhﬂealﬁﬂé\?é mayberelerseddsiep 14485) .

gt TEERACI AN oxd 188 CRARAGIGRER ShiS frobdR ROHTHCHTRU
1nft'i‘e&%!a ROPEX & Fo2UF Handiiel tih- Sdcosiamee avitle ¢che qmes@lt rivention.

While @n@@éﬁtﬁﬁs Setablicheborveanttba WARLHO baiZhe JERY 862

nyRk fRLh 1602000 é\fg?s ROUEEA dofidbcti GIEREEHIRLE (ep 1604) and
no I cable. [0090] The M H handover
thleUVITH ld@tbcts)ﬁiel IEEEJSO‘;/ 3 phgaeabcoandctﬁqnst(egs R4psehig hasrpeen

prOV|ded by | ower |ayers (step 1610) and perforns
Plagsefb\gher ﬁbatl on to determ ne whet her one or nore

(068901 t UPBn SRtb{dnest 6418023 @hlysical connection by lower layers, a
MIH_PHY_EVENT message is sent towards the MIH handover function (step
1608). This message provides characteristics of the physical link that is used to

determine whether a handover should be executed. A multi-stream connection,
similar to a “layer 3 or IP-based soft-handover” (L3SH) may be attempted. This
depends on a few factors, such as availability of A.C. power that renders battery
considerations not applicable.

[0090] The MIH handover function continuously process and filters
information provided by lower layers (step 16 10) and performs handover
evaluation to determine whether one or more condition satisfies criteria for
triggering a handover procedure (step 1612).

[0091] If the determination is positive, the MIH handover function triggers
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triggering a handover procedure (step 1612). [0091] If

the determnation is positive, the MH handover
wounmtoszre3 t ri gger shandover procedures (step 16REY/USTIES39546

i ncludes transfer of context information, (e.g.,

header conpression context, PPP context, or the like),
hadfévet'préceliung (sfepuiad).dihe. in¢lidesgiSpnsfer gﬁmte}:thgformatmn

context may be t t
. - a?aqeﬁ@mﬁéww%%e' Vo Pp Ceslt 78 Il i VIERb G user
1 7B lsisihgtised/Vibe doRfet iy W adtivatid Giilp pdier b mﬂmnbctlon
e conmuni cat ed between the old and t he new acce

frono the new] 101@19@] tortee OpN Hthbay bren grieplishedisddis Srmation
(Lg%-s E(E)I% nee St%% %&Pﬁfdc grb&%gh ERDbRXdnd fiRSdvehecess

oce ures a conponent (step 1616)
roufee. \/\7FRU 110 obtains a new | P address fromthe IEEE

0o e N a5 ke P, A PR EAl, ressase o
o O A ESERA s s
1618 e WARU (0shtaig0a 1o AL & addeheetram ti%n\,g ag@&;ﬁ@%&%ng

0c
the pgng?eéq% Clbl}s&lc g a)glE §Eaf90%‘n%cﬁ&%§’eﬂ 1[‘3 lth 3] V\h Jsgﬁggrrl]f;og)x(:\tatmn

cohSnd BioRgtid HOH PREPARE mbsageor ASng(edistig: MEP m¢ssagp the

data is f ded th [ dA
WESKE b0 Shisnns i T Aas of HE RAFRACH ot BOTBAG, Fhis gllows
th3 ARG It ¢ cEhe | TEEE @Rl pART 1w infitidfeccoitextS Ovansfer
access router (wmthin the | EEE 802.3 AG. The new

pDﬁ@thEdS(Spr &I@Z(gr m nehvvnet her the context engi ne needs

| vat or .t he

obGpey e ot s ity HAGHHAIAIIE IR ACK RS 4 (oter

16238, L&%&hé mf@af@dlfmmmh@wdm (802. Xmé})cﬁsuep rl6@¢ b Thif @fowy the
The WIRU 110 _negot i ates af new Co n Mt

WiRRd éé@§o (rgf:qg}be yg%sla %e Pieca HEW, geg(éé%ﬁd vﬁ&h lrﬁ:e new

80P g\ﬁécggé%%rtexcﬁﬂﬂﬁﬁtthg TEEE S2ABRG). ﬂ"lﬁ%e@ﬂ\@rﬂlebﬁgﬁ) detbi‘]ﬁme

user data path can now be switched fromthe CoN 14
Wheﬂfee thewontest singpnel 886)s. tose pcideatad o the| dafa; %r%'wshould

gr nt A= hrﬁﬁ%tﬁ% II‘IF_IESEcaﬁpge %10 TMREK 011 theLSSH
P

rressage iS sent toinformthe
1ﬂf§bh%t161h§fovld&l 18 the old router.

[0094] The WTRU 110 negotiates a new CoA using existing MIP messages

(step 1626). As the new CoA is ready and the lower layer connection is
established (step 1628), the user data path can now be switched from the CoN
140 to the new AG (step 1630). User data is fully is now flowing entirely through
the IEEE 802.3 network.

[0095] An HOF_COMMIT message is sent to inform the MIP layer that the old
CoA can now be de-registered (step 1632). The MIH tears down the IEEE 802.X
connection though an MTH MACORDER message (steps 1634, 1636). Optionally,
the MIH may maintain the old 802X connection to avoid re-associating
procedures, when a handover back to 802.X should be performed.

[0096] Figures 17A and 17B, taken together, show a process 1700 for WTRU

22



CoA can now be de-registered (step 1632). The MH
tears down the | EEE 802. X connecti on though an MH
wobuGRBEsessage (steps 1634, 1636). Opti onal | pCTHISE005/039546
MH nmay nmaintain the old 802. X connection to avoi d
re-associatin rocedures, when a handover back t
ingdeptesk SQa&mooBQ?@g bend@fem@ acgaydame vrritb (the gresept HW&H‘EI?B As

o 8573 GBI iy O DO O0, L IEN I 1 e
laiygx\\fgﬁdl% g{,Pe/?/HP() axﬁnr&gﬂoﬂs a:mns&th;sﬂmd (stepd7a2) i7ohbd]sebdatn is
gty vegh ee L POBc 0ok s FELRHLAE o St G 1709 MiH
sy<R&h 1&@}ﬁat1%nfﬂ1%@ﬂr0@f&ém Rht MIH BEEd$R2 f3n MIRUsBpAL708).

802.3 network (step 1706 MHs steminformation rraé
ome

[08871r oVhedHH nropmthqM AdBHY, Tmﬁssegg@t@,gp 1749) °

ol 02T MRS 305, bIGeb Py Y Ee2 9 i

sipRileinedup Rbonedtton cAbsth 802:3Mhﬂrﬂ 80230 dstepi 1ill2).anédhse MIH
connecti on,  of . both 80

d X .
haRdIRE R ion JURCTIRGR LB GHTHIS0T S S SHaoteR 1114,
tHeO VAR h?ﬁ'l&é@%&‘ Efﬁhét%x? Rsthdd 4h MIHEMA GO RPIID WRssdderigdeing

I ssues an M H _MACORDER nessage triggering association
assodiasionhamd |Mhempa¢mpm§e@@re§sﬁs‘é@ 1718) . Am8EBX Rhysmal

I
e R
e otttomaids WRTTR s sy povi
cur
Hﬁ%ﬁrﬁ@ﬂ% 9%“1‘5112@)111‘1‘% 3583 anchor pept 3%‘1933127?@ 3’3’%@%& apchor
51%@ id Frnedd2 tﬁ@ﬁ?ﬁjﬂ @083 £Q ‘Plbﬁfiﬁ%_bdﬁft&ftﬁﬁfokﬁﬁtﬁ)ﬁ fortthe current

current | EEE . connecti on his information is

IE&;EdS%gmdoene@Ea chzs mgntablonelqueeﬂi oo tlhe tEEE 80&KeAG to
ou d ] t he | EEE
b Cotanaenaer Feoh M Rher bORRGR" LNE TEED
[qg@w e :wshémtmdi ﬁmso?]oz :a'f\a/(lnﬁyegmbnus ror logger exhibaplé,He.g., RJ45
ower ayers rou a
calfoty, uiHRESHeR) §h VPG Te ERSTEs oY 1BOCBaT LRoRs. Thgpeh a
IiiH'?aﬁ"?Eg]qn :?% téﬂ@p tyoggerthd M fuhttidn leSaluates the

own), and nes that an 802. X system access,
c«(n(ﬁtmhsa tldﬂﬂ:\’tmg]i@ham generatadetivy triggnyc (eag-edink iarfoven), and it

est il?erétpt : gﬁg)})frsys ent %%ees)é} (1f rﬁlorﬁ{g@rh%h%uh& Qﬁ’eady
assocmted) and a request for transfer of context information should be issued
(step 1724).
[099] The MIH handover function uses an HOF_PREPARE message to alert
the MIP entity that a new AN should be initiated (step 1726). This triggers

transfer of context information and forwarding of user data from the old AG
(803.2) to the new AG (802.X).

[0100] The WTRU 110 obtains a new IP address from the IEEE 802.X AG
using ARP or DHCP (step 1728). This step may be executed earlier. This may
happen when the WTRU 110 is first associated and authenticated with the IEEE
802.X AG. Once the IEEE 802.X IP address is available, the WTRU 110 triggers
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[099] The M H handover function uses an HOF_PREPARE
message to alert the MP entity that a new AN shoul d

woeoderviseicat ed (step 1726). This triggers transPer/ustoos039546
cont ext informati on and forwarding of user data from

Rt B heSdeciBorns the R VRGHAE sooeee o the old
880, 3JAGH@ tARAear SUXITAG &teps 1755 )173i_)h'1¥ L%S V\;ﬂ%)éd b$e context

exegcut arlier. This may happen when t he
PRY g‘% afzgvs“’g%d o1y dften @ newt coanerteen fromihe neWhleutdEEEﬂ&ﬂoN(MO

& beRe eeétgﬁhéﬂzeﬁE 8%13“ lEf t?o%s Sﬁvaé !?2’5{?5 ent 1 to be

WRU 110 triggersthe con rans er pro
Cphlémttac@tedéllebvmmﬂga qld@mdctheaeﬁvrmestsl‘t@ueéxd 802.3 AGto

ONECOmTRE oG5 i BeoRe prteress b thecis A0 a2 X A3, data i

foennded from fhie@ld AGRB02W AQN LR mugerﬁe B1dad tH@W r110 to
established. This information ort) nee

TREeIYE HRIndatat Refotset wmemn CoAds Gleﬂoﬁﬁ@dt‘ﬁé nféwfmm@gﬁ X access
t a; er.r e t

< it B EREL e deh RO R R e

cohtAB1iH0@nEediEp b(aahiapaﬂeﬁ&#);he d':iﬂa&tﬁiahﬁylﬁ)dl@ em&t{giﬁiue *ddyed
bef i S_ne | at e

g TS WERIE G305 hisotar o fee Pasachoh ALINHEBiommation

pB&adéﬁ he dldeofifw. AGneeds to determ ne whet her the
con ex]teﬁégﬂi ne needs to be activated or the data

(@142 o e N TB Us] Hptheninegpidatey aaxnff@qufmiugten'stimgmmessages
tion prov
b9 b, S0, 0 L A AT LN
este@bshed tlse new d@va\pardi cag e 1(Sjé $Vﬁ@(ah‘dtdl|;frdilﬁ $§@GQN 148t &the new
an e | ower ers
ALt A8 OH CRMMEE e Been chnintism theMiP R that
tlb@olﬂ\@d& batinbw H@ d&&gﬁ@&eﬁ“(&e&;%ﬂ@) new AG (step 1738).

HOF COMWM T nessa is sent to informthe MP side
er9§i t Hésuses 180 B)dﬂk@etqgethee”gﬂslvea@doc(e% $POAAOYTRU

t ther
A58 09355 SN R A SRR b s e
praseny i®Ghtlvand A B02.X derar Ib@r@ﬁ ean& higHeh elaﬁéﬁ%@&fedures are

clgpRelkel Rlp T 802 ot 8. fita shsb b Lheriay 502 Hachwors is
establishidt (BtdpES06FEED 8RR XhB S WRY 09 8 session in progress, the data
path is between the WTRU 110 and the IEEE 802.X AN. The MIH at the IEEE
802.X network may optionally provide system information to its peer (step 1808).

Information regarding potential neighbors can be optionally provided peer to peer
via the MIH_SYSINFO message.

[0104] Measurements of MAC/PHY are sent to the MIH function via
MIH_PHY_EVENT (step 1810). Remote measurements can also be forwarded to
the WTRU 110 (steps 1812, 1814, 1816). An MIH LLCF processes the
measurements (step 1818). For example, the MIH LLCF can average some

measurements and compare them with thresholds and create triggers to indicate
HOF.
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establ i shed (step 1806). During the | EEE 802. X session

in progress, the data path is between the WIRU 110 and
WwoheosloEE63 802. X AN. The M H at the | EEE 802. XneCnwISk005/039546

may optionally provide systeminformation t oits peer

(step 1808). Infornation regarding potential neighbors
[0103) baheEHOPBakldycifeoif hdadovee & ndcossaey based onlthe information

. M H_SYSI NFO ne .. [0104] Me
e oSl A0 st SIE S M B 1520

t . . .
o 40 JEE RS Sighn, Qhal gy st
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inﬁozmaasil énsLan Cf;wtﬂaésﬁvm&ém gp@@tpés-%éh)s peighper 1&»%‘«'51"_?&': pgighbor

e.M. . CanLAY .
el ARG b S Ry SRS SIERAL B ORI er
detiStonk 94 6% stEpe, 132i4n dad icomit. Diffaretid Vlareshalds and decision

necessary based on the_ infornption it gets from
mafEng el gorithmy way ks ﬁlség fari §en€vﬁ‘d SRS surement reports

[0§qjééep I %ﬁg)lg[mndé’cfi@@s’ al B dRNEr I8 tiglrhinean! tHeBils ariggers a
M'H handover function naintains information from
hasyist@npriephrtimatprocedupelacness {he nptworkby sendippdOH PREPARE

and nej gh t o t
misiAges GroaRll HEVEPED (IRL2R) 1e2hC Bk R er
stSttaRSprephRPRE Hain@overN dIEOWHRU IH0f éstalalinthet hr esh bbby 2 link

and decl si on maki ng_al gorjt may be used for these
withéhe LEBE 8020Y pejwonk (ﬁe?é’ ]f\ﬁzggr-geci des a handover is

(077} "o WHIEU Yiblobti 02 héw TP RARARY BODIHRNBEA S0MK network
procedure across the network by sendi ng HOF PREPAKE
(stepsEeRs This bmmmwm@p@nMiwh%mi%UMﬂi triggens)context

Bot P an t
5oy RIS R 8B S0 S0Y plaRRBtp g5o0)
ngt'éghg g%gt/%}a gk \ltv%tﬂég%ﬁécﬁ Eo ?,1&2 BB:EE% SOPOY [netwerk/ERe dbtd can be
ew address fromt | 0 net
fopenasd1from) therHE 02 Ay b b LBV 0 ACTAPogHay) This
al OGVYPS \/\%)Ilhl(ﬁ’?g{ %28 :E%E%Ie'g%r@s‘& f18ta bémre 4 Rew! EdAEiBhbEotiated with

. 2.Y network (step 1830). Wiile
tHNE RO 802X rauset. r ansferred to the | EEE 802. Y net work,

t he da rwarded from | E .
01681 | b SEERY NS pERUTEn a5 TRRSGIE SR M yosnees
(s%%;plgaql).r RS BIMRWEEA idhhdy Ball eheloverewd Gighdriayers connections
negotiated with
are established (step 1836), the user data path now is switched to the IEEE
802.Y network (step 1838).

[0109] A HOF_COMMIT message is sent to inform the MIP side that the old

CoA can be deregistered (step 1840). Optionally, the old layer 2 connection can be
torn down by MIH_MACORDER message (steps 1842, 1844).

[0110] Figures 19A and 19B, taken together, show a process 1900 for WTRU
initiated and WTRU controlled inter-802 handover failure cases. The failure can
happen at many phases. As 802.X lower layer and higher layer procedures are
completed (steps 1902, 1904), a data path with the IEEE 802.X network is
established (step 1906). The MIH at the IEEE 802.X network may optionally
provide system information to its peer (step 1908). Measurements of MAC/PHY
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the I EEE 802.Y router. [0108] The WIRU 110 negot i

a new CoA using existing MP nessages (step 1%34) étig
Wwoheoersrs6EoAi s ready and the |ower and hi gher PaymIS005/039546

connections are established (step 1836), the user data

path now is switched to the | EEE 802.Y network (step
arel&38)to HRLOAH AuiorCAMVMIHFSTRJEVENTS &riep tl&lphf d%qmote
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(stPHd ’t(@id‘eerzl/) %chCMﬁ’ kﬁid PA R R a Bty @A Indaveon

step 08). Measu t f I\/A
[01alr1¢ séﬁthd layeh% IMH—IJQ‘ thectB oA 8@55}9 gﬂswq?’h\fa@g ?g%ﬁshed

(stpﬁ ég%ﬁéRﬁ"%ﬁef %%? %gﬁ%i); Jé]({%;ﬁlsaﬂ&%ﬁq OE%{(%’:\@.EIQQQ dr@ timer

I Ocesses
W1¥lh&pﬁﬁ%a$ﬂlfeemm SherSeg BAkB)o tHehetellyl shared When MIH sends

OB BRARG o oet st ARG 2RE RS Y B i el

on services

1P &@%F%%%o% ﬁﬂ@gﬁEE 209K SettwdtRPIFERE WTRUTL10HRilMddbtain a new
andover 1s immnent, the MHtr
PGl K b dopr ey o e Wi diBeafy. or e
i
e Bl ez ORI BB RRoR b Sl o ERE00
(0] 41 %p arg 3R NSfe sukcebelis | theWTRE My Bng@rds conitextgransder from

e T, S B P e
trB% ﬁr allst ﬁ{e %III §§§§ ts)émaﬂt ﬂg tBE lteraﬁ sﬂ_dftg éér‘?gg' IEE;;P Ojl%ﬁﬁally, the
Mgggnggﬁ?rﬁruamhe kivep 21534 the RERTRFRD. Hinehwarlca 4l the comtert i
sycgess el IdfF:tg%‘lqg &E@i‘. %({mte%oﬂklzﬁ:r:e 8¢ A 1P Krded

arn a new [ P address (ste
frg%zﬁ)e IEE‘E 8'09\5@ na 8y €he MBEE $0DY MG stebl 19360 This a Tows the

WTRU u1rlg to ?‘Lce?ve user data before a new CoA is negotiated with the IEEE
802.Y router.

[0113] If the WTRU 110 fails to negotiate a new CoA using existing MIP
messages (step 1938), the transferred context in 802.Y should be deleted (step
1940). Assuming that the context in the IEEE 802X still exists, the data

forwarding should be stopped. The MIH then goes back to the steady state (step

1942). If the new CoA is ready and the lower and higher layers connection is
established (step 1944), the user data path now is switched to the IEEE 802.Y
network (step 1946).

[0114] AnHOF_COMMIT message is sent to inform the MIP side that the old
CoA can be de_registered (step 1948). Optionally, the old layer 2 connection can
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tuner will expire. The MH then goes back to the

steady state (step 1930). [0 112] If all the above
weuen@szis3 the WIRUM P triggers context transfecTfusenws/039546

the | EEE 802. X network to the | EEE 802.Y network (step

1932). If the context transfer fails, the MH goes
beterre dasvn e ML MACORRER messpge Gieps 1999 19524 [y, t he
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pigiat Sryenion: n3 NicRen 1 G-X GeraeR s on uaerarer the ae; path is
béWéeﬁQzﬁe'WTRQEPIO A EtheTHEE 802X EREs&P2002).0Me8Eurements of
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LTl b S BB s
130 ca]h absoi st orwhideddatthe IEEEaaom m@emuu (dtedpe 200612040).

%) e NIRRT et e aaenE GRS For cxampe,
thd QI 1. BEFT Sarf QRERGE Qind meshadbhbsRednd %ﬁié)aleamm with

the user data path nowis switched to the | EEE 802.Y

tieesholdr a(nfsi eneateondggers ¢a indicaye MOH bandaver funeaere The MIH

{1t . ..
150y PRI RaBhgor G Bbeh b 8 (R Eplmanign
g@@ﬁ?ﬁﬁhleﬁg%lfkﬁﬁﬁg%ﬁfoﬁl ﬁ%fedﬁndﬂabhdﬂg@ﬂaﬁgfém&i;ﬂgﬁ 2014). In
ot Bgclnarases e pt deeBbnboske PO dEmgrR: fPpitics Bxfintains

8P BB dn Qﬁ‘ﬂ&h%ﬁﬂah@ﬁ 8pdBehandevss hb6‘r list and ne1 hbor

accordance with pr esent | nventl on. |l e an .
neexerksinfarmatiqm eeMéH hamdomfanpmmmake%m%@ﬁw h@dover

d h
LR 08 405 BBt B S0P, BB el e

de¢isioRemhiing aﬂ@é’nﬁhn@é\ban be asedvol tRESé thdEdpsressage

LG ot £t MAE Ceroeloven Bchion Sdoe RAISTSIONCT, &t Sparinent, it

tﬁgg szﬁégaovéoﬂlje%ra%ﬂﬁl Mrb'!:eldhgé:s &'bfﬁégsﬁfes n‘éﬂﬁork bé:sendmg

surenents (step 2 For exa
PH&E_BREPA&E mmgnebcsbrrtbrﬁm and A f%ensr@ﬁﬁm‘&@%) Both

1\@25 ga}y 3%@%’4% e%‘éﬁ%éé kiaﬂ&c?x{e% APniohdl £3%E ML PEEE 802.X AG
transfers the MIP context to the IEEE 802.Y AG, and at layer 2, the WTRU 110
establishes a new layer 2 link with the IEEE 802.Y network (step 2018). A peer-
to-peer message is sent from the MIH handover function in the IEEE 802.X AN
to the MIH handover function at the WTRU 110 (step 2022) and the WIRU
prepares lower layer connection with the IEEE 802.Y network (step 2024).

[0118] While context is transferred to the IEEE 802.Y network, the data can
be forwarded from the IEEE 802.X AG to the IEEE 802.Y AG (step 2026). This
allows the WTRU 110 to receive user data before a new CoA is negotiated with
the IEEE 802.Y router. The WTRU 110 negotiates a new CoA using existing
MIP messages (step 2028). As the new CoA is ready and the lower layers
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handover function decides if handover is necessary
based on the information it gets from network
wOonbwroseted on servi ces and neasurement reports PETAS2005/039546
2014). In order to make intelligent decisions, the MH
handover function naintains information from system
conh Bt Blek@4b1iRER tRe ubér data pakie nowiigbwidrhed wttherdBEE 802.Y
nei ghbor networks' information). The MH handover
netfonk tsteps 2R302082kvent i ve handover decisions in two

[013l PSP rﬁﬁ&”ﬁnd&@eﬁ??n&méntidﬂe%f@r Bhcedirgfohnhtden and
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20 IFTRRERARE 13RISAGaR focthb MTH MeBr i thWIRBIV(ISt (Etep 5036).
2016, 2020). Both M P and |ayer 2 star 0PI ERANE
Up?ﬁmmgmg 1 thﬁiehaIL%YéF ,cowtl@gﬁn%’é‘%. g%l(‘e"i‘fané &g be
con t E 0
deteRteteRy 11 0Peopaflyi sﬁléés ?ﬁ r%gwalla;ﬁfgﬁ rzalﬁiﬁﬁfiovl\% chot Zsend
MI}[{EE;E@?O%DER &b Emﬂﬁo(vsa:] the dldigyer Ygpmmettion (Fieps %&%2@%‘”-
romthe H handover ' ' :
(03895 x DhBEGPeh STiaP LA e e ity pEProkbesbin MIH.
0h8 bERAHAEKivRE &f tReFXWiRTapdera Pestocdvieto bagrepme the latency

connection with the | EEE 802.Y, net .
dup @ MIP wgisteatiem taard thedagicifies é{]#%ea\gﬁicgpﬁ Séﬁ ‘iféé”oz %ﬁ“@the

etwork, th . f ]
g5 e e Lol ERTAT OO Fove (e
re)TiRbS didikiptet Baniveenintiatcdby theWIFL A1hand themqtgork. This

~negotiated with the | EEE.802..Y .
Rt s A P B 10
h %@gr As the new CoA is ready and the | ower

ayer s2005/ 039546 ti ' i
oval 30051 039586 conec Slobfoe TR et o
h oy br 20;33 g d Zrl%g%a)li‘th[tﬁaf Qs el Sndnfti oA ey WTRUNCHO @guests
TPy

rocess 1nformati on and checks if a
inPGHRGRIEY alono illschdighlsmaisy roewr sylbetation-imons étep 34 02)s This is

nmade by the M Ség ndover, funct | i
usartobekman inbarab ot of o APt s ITE £10, The WIRU
1%1?2%@8 i di9orl PértMrtth@RAts durddirliNT RS, aih(astl@pnd MAC
. Upon receiving the M H hgﬁ)do,\{ffr conmi.t c.ommn%
addresspsd (@epating frequency and ES information), via a router
advertisement message (step 2104). The WTRU 110 forwards that information to
the MIH via a pre-established link between MIH and MIP (not shown).

[0122] The MIH LLCF processes measurements (step 2106) and the MIH

handover function performs handover evaluation (step 2108). If the MIH
handover function decides to handover, the MIH handover function sends an
MIH_HANDOVER_PREPARE trigger to MIP entity (step 2110), which is
acknowledged by MIH_HAN DOVER_PREPARE response message (step 2116).
The WTRU 110 obtains a new CoA (step 2112).

[0123] A fast binding update (FBU) is a message from the WITRU 110
instructing its (previous) AR to start directing its traffic to the new AR. The FBU
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[0126] Figure 22 shows a process 9200 for implementing Hierarchical MIPv6
(HMIPv6) using an inter-802 fast handover message flow in accordance with the
present invention. This provides localized mobility management for reducing
signaling load and handover latency. The concept of global mobility refers to a
situation where the WTRU 110 moves from one mobile anchor point (MAP) to
another, thus changing its regional care of address (RCoA). A typical scenario of
a local mobility case is an WIRU 110 moving within the same MAP region, but

changing from one AR to another. These types of local handovers are managed
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[0124] Having received a FBU, the previous AR starts

the procedures for handover and tunnel creation. A
woamdmszw3i ni ti at e nessage, which is Internet €omusei05/039546

Message Protocol (1CWPvb) nessage, is sent by the

previous AR to the new AR to trigger the process of
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e e ot RS LAY B8 e o e
pr?vggé@ﬁ 1(’[??3 %ﬁsﬁiﬁ) idneantd Packel 1Hss apd epelfiant acapiddeddover.
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then sends a Binding Update (BU) to the new MAP (step 2218). This message
includes a “Home Address” option that contains the RCoA. This BU binds the
WTRU’s RCoA to its LCoA.

[0130] The MAP sends a BACK to the WTRU 110 (step 2220) and the MIP
entity sends an IP routing information to the MIH handover function (step 2222).
A bi-directional tunnel is then established between the WTRU 110 and the new
MAP (step 2224).

[0131] As soon as registration is confirmed with the new MAP, the WTRU
registers its new RCoA with the HA by sending a BU specifying the biding to the
HA 142 (step 2226).

[0182] This step is part of the MIPv6 route optimization method. A BU
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| ocally and transparently to WIRU s correspondent
hosts. [0127] A WIRU 110 receives a router
wadverisesenent fromthe new MAP to which it hasCmwsems/ 039546
(step 2202). The gl obal address of the MAPi s included
in the advertisenent. Based on the prefix received in

simii h X F.':lt Q{ftthg {in‘extigﬁs WEBYs i et rte the VHRW'SRCoN 140 (step

2228, Thid bBoViTERb oMM nAPLIS 8IS WP RO PHSE T the
pof soathifh £ OGRS ﬁé‘&syt%%%bﬁw@tog@@nmm and

urmspo ﬁiﬁ)éls ySe t hese neasurenents st ep
[0133704)althiduehMiid fandesseand Lehanewts «pfetheo pn@engﬁgwgpon are

eval uation (step 2206). The M H. hand th
deseéredgnshe Preferoe R‘DF}’R%PKF‘% S PRI clui %nr |Hgl%%é}&'f gachyfoature
or ei/l% i cdil'Be Msgl\i/ haREOY Rhofit!Bsd bidRer d'@ﬁ.iﬁlli‘& and eldmdsnta of the

Over I's advantageous or necessary (step
prefei*reldserﬂlﬂddim&htﬂiged vbyloas complaRiTPnsIREP AR tﬁ?@&ﬁ%ﬁ%&ﬁfeagms
rressage %% e WIRU 110 obtai ns CoAs, RCoA
andglamen e (1 o PLFe n‘?ﬁé‘éress (LCoA) (step 2210). [0
128] Upon recekving the *
M H_HANDOVER_PREPARE. | ndi cation trigger, the MP
initiates a pre-binding procedure sending an LBU with
the LcoA to the previous MAP (step 2211) t oreduce
packet | oss and toperforma rapid handover. This is
performed in consistent with the make-before-break
principle. At this point, an
M H_HANDOVER COW T. I ndi cationtrigger is sent by the
MHto the MP (step 2214), which is acknow edged by
an M H_HANDOVER _COWM T. Response nessage (step 2216).
[0129] The WIRU 110, having received the trigger
i ndi cating a handover, then sends a Bi ndi ng Update
(BU) to the new MAP (step 2218). This nessage i ncl udes
a "Hone Address” option that contains the RCoA. This
BU binds the WIRU s RCoA to its LCoA.. [0130] The NAP
sends a BACK to the WIRU 110 (step 2220) and the MP
entity sends an IP routing information tothe
M Hhandover function (step 2222). Abi-directional
tunnel is then established between the WIRU 110 and
the new MAP (step 2224).
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[0131] As soon as registration is confirnmed with the
new MAP, the WIRU registers its new RCoAw th t he HAby

weoeemdbiodzsea BU specifying the biding t othe HA BAR/US3H06/039546

2226). [0132] This step is part of the MPv6 route
optim zation nmethod. A BUsimlar to that in the

previous step is al so sentpApvMBhe WIRU s CoN 140 (step
2228). This allows the CoN 140 to establish a link
Wha ik klditvedigw MAP for the purpose of transmtting

packets directly to that new MAP (step 2230). [0133]
Al t hough the features and el enents of the present

i nyent i BN aakBrdl@sc tohatinicatidne spstefe indudinghadPhaliy of
in particular conbinations, each feature -€ frel
tochomhmellycBoT ARSI L iy 887 B“S@%legéﬁﬂre:i
el enpn - f el AditesheH WERUSnekuding & prdtoced stac
trar&%%lg&ﬁ%eﬁegé}%ﬁvt}ﬁg‘mf W t hout ot herg&e tur.es and thod for

incle@ient snefiat rlependenit bapdevari OM! QPpat? REHO
clainmed is: 1.

l. fy s ' i othod
estahishing iy c%mmw(gart?qtnyhég ?Vg%)h %g?;%b?éé‘sahb%ﬂ,s teéNmetho

cally diversified
coniidag:; networks and at |east one multi-stack wireless

it/ ' ' RU),. th [ .
Wiieh mehiscingghe VT B vapaligioBop (i BARhs,
[ nc@gﬁ{]esdﬁﬁi i @g%\%f&l\gﬂ—gm&mﬁ\@m@ a met hod for

est g a co nication link with the access k-
net(epiheSVTRRBdetettimgbensap Hlasnesgrapsnitted RX 3R poFgST HEWOrs:
WRU and jnitializing th Walgh efriyoRY if it
sca(ﬁhith% Wﬂ-{{ja??aél&ge © ﬁg?ﬂ\ﬂ%ﬂ?];‘f L'l'?g&e?% E%/\?%?J%Et gct i ng; '
det?ﬁ&?ﬁ’ék A bRShddcon SRirhéechifppriaMIHcioégmatesmaor k;  ( d)
e

WRU readi ng the content of the.det.e
f r atexthd WITRU pegsingiVH Esinformaty opad Iy efcl;e%go@ £AHE to the

rames’ support
infor ion; (e) the WIRUpassing MH information
M%Eﬁa&%n’%%‘e beacon franes tothe MH functi 05; aaiﬁ‘éﬁlf“?
t he(fMité MIHGnotionp poaressing ghe M EiHprmgBonapd S5t ga
establishing a.go ni catli ink wth the access
comsrBFAto I AT ar S e

cl'ai'm 1wherei n the W'RUand
t he access networks

2. The method of claim 1 wherein the WIRU and the access networks
implement a fast handover procedure in accordance with mobile Internet protocol

version 6 (MIPv6).

3. The method of claim 2 further comprising:

the WTRU sending a router solicitation message to a current access router
(AR);

the current AR sending a router advertisement message to the WITRU;

the WTRU performing measurements for a new AR and making a
handover decision;

the WTRU sending a fast binding update to the current AR;

establishing a tunnel between the current AR and the new AR; and

delivering a packet through the new AR.
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i npl enent a fast handover procedure in accordance wth
nmobil e Internet protocol version 6 (MPvb). 3. The

woeblswd2ss8 claim 2 further conprising: the WRBSEMRG2009/039546
a router solicitation nmessage toa current access
router (AR); the current AR sending a router
adverti senent nessage to the WIRU, the WIRU perform ng

oy s
mﬁ&%ﬁl?ré » feg%[chﬁ?_\?kﬁfét BRbiRE bR%oébl Weriieh cEIMESRB)! he

a e new AR’ and delivering a packet
through the new AR 46 4. The method of claim lwherein

the WIRY. and th e ks | [
o 6 hedusiend gt cpunch e SRR ey | 6. The
metaE e&Bht GheMiI® dndhortgoest QMAP) isshding @ routereattventissivhent

anchor poi nt [\/AP) sending a router advertisenent
meswgedgéhe VITRY; WIRU; the WIRU receiving the router

adver t\*”@%ﬁfﬁceivﬁx?ﬁ:ﬁ%u@éy Rkt MNFent ffeémMhbl chitieat MAP;
of tne perform ng nmeasurenents for a new MAP an
makihe QM EH hamdivnaf thle R @prfptminmeﬁwpmeﬁtsrf@r gmew

| east one care of address (CoA); the WRU sendin
. . ; a
and@é‘ﬁ‘lmg)?r]&ﬂlﬁﬁv ‘Ezeaﬁ‘%o’?’o the current MAP; the V\Z'R%J

s e”ﬁ%{\g@@ bBGing gURdaist ohe chfteofm@driddRCoe WIRU

est shing a tunnel between the WIRU and
MAPthet WE'RET Rending iadipealibirdipg apdale tort a%@&@éﬁ? Y the

x\g%f@ﬂ@a[ﬁ 36‘3%1}1? CAinRingdigHR¢ B eHeEndw MLAPLOT €

. vering a packet through the new NA
6. haWWITHE 8stablishing < htrinehbetyesearthe oV %Bé} g Fh%v@eva ;

medi_a | ndepen

co nﬁ}q ‘g],’]}%}? re;g'igPetrirpgatq‘%%/o‘?&r aig :Mhlagn’e e%glaﬁt;s ystem
the WTRU sending a local binding update to a core network; and
delivering a packet through the new MAP.

6. A wireless communication system for performing a media
independent handover (MIH), the system comprising:

a plurality of access networks that are concurrently deployed under
different standards, each access network including an MIH function; and

at least one multi-stack wireless transmit/receive unit (WTRU) configured
to support multiple wireless standards and including an MIH function, wherein
the MIH functions of the WTRU and the access networks obtain information
about system conditions and network topology, and perform a handover from a

current access network to another access network upon receipt of an MIH trigger.

7. In a wireless communication system including a plurality of IEEE
802.X networks and Third Generation Partnership Project (3GPP) networks that
are concurrently deployed, wherein each of at least one multi-stack wireless

transmit/receive unit (WTRU) and the networks include a media independent
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a plurality of access networks that are concurrently
depl oyed under different standards, each access
waebosmstses ncl uding an M H function; and at | eaBCTAISE005/039546
multi-stack wireless transmt/receive unit (WRU)
configured to support nmultiple wrel ess standards and
harideebrNITH) functibt]  methdddor intkereiking bebwigen at least papef the

f the WIRU and t i n_inf i
TERTS S0 Ky B o Fns BE P PP e mfeand SrbBiighgnt ! on
perh eI sRBEA b EIhe WORU BreatincaVIlH asfornstinetranshitted from

anot her access network upon receipt of an MH trigger.
the7lEE) 882X nedvosk; communi cati on system incl uding a

I ur al § f 1. . ' jcatib® hnd
barhel It Binsbigh e e SRV BidEBRCHPL GuiReiativn i
auth@RHtibR Pprboeddegst oyed, wherein each of at | east one

mul ti-sta i rel ess transmt/recei ' RU) and

t heth@éf’%itgggafmpﬁ ocal in I‘Be‘{ wgﬁ%cgﬁﬁgﬁ?ﬁéa%%%e?’) (M H)

fungll @RIA € SRiNGHidg04 tiRhelr 1004 lpatigethiituamtewsy (BRED in a

one of the | EEE 802. X netwdrks and the 3GPP networ ks,
3GPRecomre nbworkpnpri sing: the M H function of the

WI'RLr | | bf ar | hiALdnfir om t he | EEE
80%%?%?%8%%@%%}%8%2??%%%@ NEEIRY tri gger i n
3GPR AWITIRE N dgicteiing thn GoAwritio ailwatd agenp pbidhedU LB, vehexeby
WI'RU obt aj ni.n cal internet,protoco I .
datmae PR Tootbaal B Routatl fihdRe BT sBgRy dfroligh S Himel
SHEY p&RIEL thd hne@3RNE Ah8 afBieim ket igasédiehl the CoA.
es%%%stru]g%l ng a care ofg%zralddr ess (MC%%); and the WIRU
regi stering the CoA with a hone agent of the WRU,
whepeby data destined f HSnfdrHa8Hn'k BranBhitted
honé' ageﬂ M Ol#g]%c%q%leﬁvw%%ﬁréwggt%% ishead bnet vvgen
vid Bdehesefragent and a forei gn agent based on the CoA.
8. The nethod of claim7 wherein the MH information
is transmitted via a beacon frame. 9. The nethod of
cl aigm 8 wherLiRofortRafl Sivhbhdf aispetiablhd Riuzed twindidabathat
MH infornmation 1s supported by the beacon frane. 10.
MIH énfoetrlationd$ sepirtdroxe kgason BeaMg-H i nf or mat i on
i ncl udes at

10. The method of claim 7 wherein the MIH information includes at
least one of system operator identity, access point name, neighboring maps and

system capabilities.

11.  The method of claim 7 wherein the WTRU and an access gateway of
the IEEE 802.X network use an extensible authentication protocol over local area
network (LAN) (EAPOL) procedure for 3GPP authentication.

12.  The method of claim 11 wherein the WTRU derives a fully qualified
domain name (FQDN) using a selected PDG, and the WTRU uses the FQDN to
determine the IP address of the PDG using the local domain name server (DNS)
to establish a WTRU-PDG tunnel.
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| east one of system operator identity, access point

name, nei ghboring nmaps and system capabilities. 11.
woherovsrssed of claim 7 wherein the WIRU and anprPatass®s/039546

gateway of the | EEE 802. Xnet work use an extensible

aut henti cation protocol over |ocal area network (LAN)

( EAPQL) procedure for 3GPP authentication. 12. The

nmet h [

qual 11 oot omerhod b akE 13 Rt the WP R dblsHon ¥ tognel
dtxbethﬂhaBBGthe FQDN to determ ne the | P address of

the PDG using the | ocal donmain nane server (DNS) to

establish a WIRU- PDG tunnel . 13. The nethod of claim12

wherein e MEROESHRL $DAStRer doiiisiflgr ectly to the
PDG. 14. The nethod of claim 12 further conprisi

the WFRUTEI! etinblshing adunashien wiselasvhacessabenar VAG); and
gate ng a tunnel to the

w@tagpghég%fé{%%gf%%ﬁ% her conprising: an
access gat evvay (AG of the | EEE 802. X networ k
esta I|s unnel .to i rel ess agcgess gat eway

o e e g gy ?%mlﬁgeracommrﬁérgt o the PDG

1 6 Jﬁ' eddBé Badwaly (Ab@ bbb R §03EX neORBYK e%'tzﬂﬂlshta@ 8 t¥iel to
establishing a tunnel directly to the PDG

agyiseless aesespeatewari(MA@); aedi a i ndependent handover

02, SentiA PHRLBERERIPLIE RIS Y 2l on

Part ner shi p Pr oj ect (SGPP) netvvorks whi ch are

concurrently depI ye th | EEE 8Q2. X net wor ks;
and &% | fﬁrfr@r r‘rlaﬁerﬁoelmré%eg've unit (WIRU)

onft}m&e%sr;acb@m@é teﬁﬁa aﬁw&%&%@%& net wor ks and
the 3GPP networks, the WIRUconprising an M H function

for perform ng handover bet ween the | EEE 802. X
net o5, ks & system rperfg\lpnraﬁéamedla independent handover (MIH), the

system comprising:

a plurality of IEEE 802.X networks;

a plurality of Third Generation Partnership Project (3GPP) networks
which are concurrently deployed with the IEEE 802.X networks; and

at least one wireless transmit/receive unit (WTRU) configured to access
both the IEEE 802.X networks and the 3GPP networks, the WTRU comprising an
MIH function for performing handover between the IEEE 802.X networks and
3GPP networks.

18. The system of claim 17 wherein the WTRU is configured to read
MIH information transmitted from one of the IEEE 802.X networks, trigger
3GPP authentication and authorization procedures based on the MIH
information, obtain a local Internet protocol (IP) address, establish a tunnel to a
packet data gateway (PDG) in a 3GPP core network, construct a care of address
(CoA) and register the CoA with a home agent of the WI'RU, whereby data
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18. The systemof claim 17 wherein the WIRU i s
configured t o read MH information transmtted from
woneepb236he | EEE 802. X networks, trigger 3GPP PCT/US2005/039546
aut henti cati on and aut hori zati on procedures based on
the MHinformation, obtain a | ocal I|nternet_ protocol
dedtird fod dhe SWTRAS i bbuted dattherteime egentpuragh @apew tunnel

gat. PDG) ,jn,a 3GPP cor t re
estaplighial btucbis bEmA 2ent Srar PR LR R U the OO
agent of the WIRU, whereby datadestined for the WIRU
is routed via the hone agent through a.new tunnel
est 19| | shaurdless\germmepisationsy HERRORTFIRE or ei gn agent
- based, on,: . ; : QIIEWBE WAk 0@y st em
con%ﬁl%ia%%;g%&gﬁ&?léﬁc%‘@Wet%élg%%gfgogi cal |y diversified
accgskasisineanidi-stackiwiteldse fsnsordraceive i WAR L) ingluding a

transm t/recei ve_ uni WLRU) | ncl udi o
e T
WIRES Siahste aWRebmCadisrotRr détecta feanss hensmikted dyt &T becess

ranes transmtted by an access ne vvorégiﬁ{‘fe%ds t he

networls neadsithe pentgat efdhe detnstrddieacony GarimeR thatdhe
t hat .t he bhea : r ' At96h foRAdSASh

beyri fhfee REBPER NI TEorauARa packbd MBI RRFRIAGRS, bagsahe

beh it fiagtbs tante MBI MuhctiomcirdtheMiHdunekion procwsigs the MIH

_informatio .establ i shes. a .communi ' ' ]

infoREAEBE FRMSIES SFOTIREI Ry ER REGr A Faf Recph iptitdrk,
the WIRUand t he access networks inplenent a fast
handover procedure in accordance with

, \ b(H e Inte E\?f?t ks
pro28col Theszstem & claimpfjyherzm the W TRIL paditheracgessngser
iniéiél%lg}’elﬁa f%g%@ Hg%c‘éaﬁfeelﬂtacaﬁﬁﬁﬁé Wit Bﬁ)bilé ARernet protocol

e a router solicitation message to
verBion®AMBERB) AR, the current AR sends a router

adverti senent nessage to the WIRU, the WIRU perforns
nmeasurenents for a new AR and nmakes a handover

deciggi on Thte\%?sm AR FuRheL vorBprisingfa @dgéretsrecess router
(CoA), the RU sends a fast binding update tﬁg‘:t he AR
(AR); wheteinkhe WTRU sends 8 rewtes policitpdionieesiagn tq current AR,

current and the. ne . ' Y.ehe WTRU
thefustrg ‘Aﬁﬁ éelh(%v% %ﬁ@z"@%@%@%ﬁ’n&% SE? gléry %‘g_ﬂy\/\’her ein
péifgm¥iRbandeheatofos & aewnAR und kekiesp hendover Heeisigncihg WITRU

obrI:g,liorllsl ae nle\?vtc%g'g Sft‘ aé)({r%gsofé)olA)Yﬁ{e W f‘iﬂ? sérlfl S a?%’s)c ‘binding update to
the current AR, a tunnel is established between the current AR and the new AR,

and a packet is delivered through the new AR.

992.  The system of claim 19 wherein the WTRU and the access networks
implement hierarchy mobile Internet protocol version 6 (HMIPv6).

23.  The system of claim 19 further comprising a current mobile anchor
point (MAP) which sends a router advertisement message to the WTRU, wherein
the WTRU receives the router advertisement from the current MAP, the MIH

function of the WTRU performs measurements for a new MAP and makes a
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23. The systemof claim 19 further conprising a

current nobil e anchor point (MAP) which sends a router
wadverosesenent nmessage t ot he WIRU, wher ei n t he YWIRWS2005/039546

receives the router advertisenent fromthe current

MAP, the MH function of the WIRU perforns

MOR carechf ediess €00ANS2ROBTBBGEnEs 2
hax@%@%ﬁ%ﬁ@é?ﬁé?{)ﬁm? EE&IWI'REJ obtfal - re, of..addr &St% "
locd] Giniing tupd atiTRUDerrusrent MAR! the W, aﬁ’ﬁﬁ ?}ﬁ% pinding ppdate to
the%égvr% hﬁﬁ&]i{ﬁlﬁ@ Iﬁtllls D9 3ufind 3tk 8sh tHROFTRY Qnﬂ bl@e new

|shes a tunnel between th

MA\%ST Rk W@Rt]‘fh%gﬂs@é\tsm Céket WiRthe egmg:t the WHaUGsda e 1gcal
one ent, the WIRU sen
bindiygeupdatade 1@ Coéﬁdleéwﬁé%l@é’(% g ?aglé% er ggk\{l%r oug 1 thonbw

t he
w MAP. 24. In a wireless conmunication system

ricluding a plurality of technol ogically diversified
access networks, a nmulti-stack wirel ess

transmi /recelv unjt 0 | fRludn’ Piaadlity of
stk | EBI ﬁdWHf €53 (ffser ﬁg%hlgﬁ Eérg ﬁrrglllanignde%endle%’t
tecﬂﬁm gieally (Mh'v')ersliﬁétag @meéﬁs phetveorks, cermuiltiztadn wyirgless

e user pI ane for managi ng handovers between the WRU
traashidfieceiveamit ONERLDComPESI ess networks in response

to tri elogginkr om the user plane. 25. The WIRU
of && 1%&)%51%1;5 ereql n t%e protocol stack further
conpr i s%umrpleae;tamﬁne technol ogy- speci fi c handover

pl ane. e WIRU of &t ol
rmnagenﬁtmﬁ v la eﬁ’@?ﬂ%fles gvﬁ?lr k Elﬂg}h%ﬁﬁ%eg% plane in
coﬁl%ﬁiﬁéa&li’(ﬁfi@lthlltnshb&rpléh&.ﬁE)narmgfnmhmmvemb@Wﬁ%theaWE'RU
an M H | ower |ayer convergence function
axBERL 086 ef tHenf oSSBT ES TTHEPHOA® Ly :?gg@ c C&Zfe‘l from

I'nci
in8 uiDPhlahby MRnagement entity;

95. The WTRU of claim 24 wherein the protocol stack further comprises

at least one technology-specific handover plane.

26. The WTRU of claim 24 wherein the MIH management plane
includes:

an MIH higher layer convergence function (HLCE);

a handover function; and

an MIH lower layer convergence function (LLCF).

97.  The WTRU of claim 26 wherein the user plane includes:
a mobility management entity;
a physical (PHY) layer; and

a medium access control (MAC) layer.
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a physical (PHY) layer; and a nmedi um access contro

(MAC) | ayer.28. The WIRU of claim 27 wherein the HLCF
wonrasiodzs3an i nterface between the handover f uRCTiUSZN05/039546

and the nobility managenent entity specific to a

part Lgul t echnal .2 The WIRU of ¢l aim 28 )

wher &Pn taﬁ]ée ﬁ@l@@\f&?gf}%g? iEhetes E@c%@cﬁ‘aﬁw ¥ Epesface
betveder the Haln@bvaTaneesLad fSm mﬁiﬁﬁfanﬁggﬁggpé&ﬁsﬁtgos?eciﬁc toa

required based on certain criteria. 30. The WIR
rariasHpptechpelogyn the LLCF provi des an event service

that conpiles PHY and MAC | ayer events specific to a

particul ar technol ogy. 31. The WIRU of cl ai m 27
wher 29.n tHlee WTRUr ef elniras2$ artabosier tHd hgaddver ffafebiét ollects

PHY and CJayers n andpver entity exists, 32.,
hf"ﬁ“\{%"%%’gﬂﬁ?’@f&f’% g‘ﬂﬁﬂﬁ’@%@g@&%w%@%hw hapdpveris required
bhsed ¢ bdr¥aiafcriteghnol ogi cal ly diversified access

networks, a nmulti-stack wireless transmt/receive unit

(WRU) having an integrated circuit (1C conprising: a

pr ot ggol ' i Ng- ser, ;and, a_medi .
R TR s Ak LA A T v
tleagnoompiteatRIOW ant tMACHeyeiserens spezificoto Ipmaipuly technology.

handovers between the WIRU and different ones of the
access networks in response to triggers received from

the gser PAAWRTRB3of thgm! &7 oﬂf&'h&le% ?:Thlé ZLEngﬁé.ec@iV%Q %andover

protocol stack further conprises at |east
triggarA oy yhe BEY dnd MAG tyrees wileans. ha3wlovahentit exfists.
claim 32 wherein the M H nanagenent pl ane includes: an
M H hi gher | ayer convergence function (HLCF); a
handgfer Ihuactvirelsssaduindanidatiohowpitemay@ludiapve r}%ﬁﬁﬂﬂ:y of
e

function (LL .35..The 1 C of claim 34 wherein t ]
t‘?&’ﬁé‘i’l_toﬁ}c&ﬂ% i %)Pfﬂ!fg%d ARSI | PeYVORkRagememulmtaely : vhreless
tiRX iRl celvBiNit VRYRU) h3Rfhg an integrated circuit (IC) comprising:

a protocol stack including:

a user plane; and

a media independent handover (MIH) management plane in
communication with the user plane for managing handovers between the WTRU
and different ones of the access networks in response to triggers received from

the user plane.

33.  The IC of claim 32 wherein the protocol stack further comprises at

least one technology-specific handover plane.

34.  The IC of claim 32 wherein the MIH management plane includes:
an MIH higher layer convergence function (HLCF);
a handover function; and

an MIH lower layer convergence function (LLCF).
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a medi um access control (MAC) layer. 3

claim 35 wherein the HLCI(: prZJVi dgs an i6nt lP?a::g °
woeboswezses he handover function and the nobilitpCT/US2005/039546

management entity specific to a particular technol ogy

37. The 1 C of claim 35 wherein the handover function .

\?\%é}.ﬁcﬂe SN Sim 8Y SFeseihrthenisbepldneindundesiet er ni nes
ether "a handover is required based on certain
cra hebility B8nagemeent@ndftycl ai m 35 wherein the LLCF

provj des nt seryice that conpiles PHY and
> MAC
#ﬁ?@#‘yﬁﬁ‘@ﬂ?@a&gﬁ%&&to a particular technol ogy. 39.
£ niddi@h fded@isBodbroMAE hajtere LLCF recei ves handover

triggers fromthe PHY and MAC | a
entity exists. yers when no handover

36. The IC of claim 35 wherein the HLCF provides an interface between
the handover function and the mobility management entity specific to a

particular technology.

37. TheIC of claim 35 wherein the handover function collects handover
events from the HLCF and determines whether a handover is required based on

certain criteria.

38. TheIC of claim 35 wherein the LLCF provides an event service that
compiles PHY and MAC layer events specific to a particular technology.

39. The IC of claim 35 wherein the LLCF receives handover triggers
from the PHY and MAC layers when no handover entity exists.
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