[0001] W RELESS COVMUNI CATI ON METHCD AND SYSTEM FOR
| MPLEMENTI NG MEDI A | NDEPENDENT HANDOVER BETWEEN
TECHNOLOGQ CALLY DI VERSI FI ED ACCESS NETWORKS [ 0002]
FI ELD OF | NVENTI ON [ 0003] The present invention is
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Different types of wireless conmunication systens
have been devel oped to ]Srovi de different types of

[0008kr vi ces.  Sone exandlESLIBfOY ANVENLIOSE
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. specific applicati ., [0006] Wth the pervasive
d“’e%\%ﬁﬁfh PB??SéﬂleWPg?Se@%)ommni cation networks in
enterprise, residential and public domains,
conti nuous connectivity can be supported as the
[0004Bers of such networ ks BAVKGROUNDe network to the
other. Wth the energing "always-on" life sty]e,
[0005}) r e Péfferemt syras of Frisdess e nymupacatiopsyekems havebeen developed
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SUMVARY [0007a] In accordance with a first aspect of

widet fveapneseontk (WYEAN) amd celular setwirbsised as wniedusgb mobile
transnmt/receive upif_ .(W C ri sing: a,progcessor
telecpBR N linbe eES gt LOMTS s FTRTRE SOIHPs LRRGPED developed

: [ - Pﬂg{lﬁ- N) specific protocol
and S %Eé,théggﬁd%%%t%ﬁ%\mgﬁ r aal %Ogéof AN specific protocol
[0006) acKgithithe lpsdivagva guvpsionadl wildY)sserinh tiyinieatid networks in

access control. (MAC) entity, and a 1 nobility |
enterpinsyy erpsidendinli apd Rubkie AsaRams, SORHBUSYAT Gt vity can be

suppcégfgﬁg% :E’@% ’%Sﬂrﬁ% gfﬁ%%ﬁ%?‘%é}}fk%ralﬁg% glgblgiorn%cﬁé%vo%tﬁb Eﬂ?eeother.

With the emerging "always-on" life style, wireless transmit/receive units

(WTRUs), (.e., mobile stations (MS)), are required to support multiple

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

desired.
[0007] - SUMMARY
[0007a] In accordance with a first aspect of the present invention, there is

provided a wireless transmit/receive unit (WTRU) comprising: a processor
configured to operate: a user plane comprising a plurality of access network (AN)
specific protocol stacks, each of the plurality of AN specific protocol stacks
including a physical (PHY) entity, a medium access control (MAC) entity, and a
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nmobi ity managenent entity of each of the AN specific
prot ocol stacks of the user plane using protocols
specific to each PHY entity, MAC entity, and nobility
management entlty, and an | EEE 802. 21 nedi a

dependent h handoyer fu ti 0 .
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In accordance with a second aspect of
mobﬂrtgsnmﬂagemelmit emmnty d¢freach off $he ﬁﬁ\éw@eﬁc prcptet(ﬂcsdacfksrof the user
use.in a wr ess ransn1 |ve unh&% t he

th .
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hanchfveacﬁﬁﬁﬁldietcmﬁ&u('éﬁ\l) tos peadite canr MIGT advesitaakssage via the
wherein each of the plurality of AN specific
manpg@ﬂ@ntap lancabaae dcompe gearwasmﬂmtcl@f e hentity, a
l000 BRI AEROERer SOVh sl 2<BRet hEehd Proplmbbbbdy, there is
provid@‘doanﬁiétﬁadlf@r%nmlamﬁéie% rt@&ﬁémltvx@c@a@huﬁft tth@ method
plurality of PHY entities, MAC entities, and nobility
compmmgermmwmmmleg nns:bdgty pnahagahent plexfmlfmatwn babteen a
PHY entlt% ntlf% and bl|lt)é/ mana
manggemeyt lapg)a Rlgngs % BEWSGinBiRe Gpmprises o
g e S
phurfiey CERACEE yte bl USRS EIMLTRLLER: AT cnch o he
plur@htypbﬂrﬁaﬂl ftpyecﬂic pestaosl sgickal dompttivers phiyedah(BESD entity, a
networ ks, such,as | EEE 802. X networks and Third
med]@éﬁ areasp santel IMAQ@remiiter ape atmfe@bl:spyﬂa#@gme@ entifywherein

ehe 5 IRSHLARR bYFHEPHYOG: (ERLr R RAREly Wb e
pluréll'ﬂ@' IS Y iflics, MAEReMEeY, ahdndelidity Méxté)ge&mteh@ﬂles using
The WIRU may be configured to read MH infornmation

protacoknspedifie do feagh BHY enfitity, MACREtEP2axd | mobidityorasagement
trigger 3GPP authentication and authorization
en ttE)’rocedures based on the MH information, obtain a
[oos] OcaElrﬁEH(ﬁﬁfé?ltts P&O% % Qhrebbi) iJ0HESA af‘eStr@thb§ heP 2 wireless
tunnel to a packet data gateway (PDG 1n a 3GPP core
commahwation s;xstahrindmdang at basobnaiﬂEE@B&OZ fgoli-sdack WTRU and a

regi ster .th Co agent of the WIRU,
plurgdpiay @f) wsn o eEeTRE T ko sreh A5 BEER,802.X

net“{&gg?ﬁﬁgefﬁlr& qe%l@gtlgn% thgfgiﬁ g r%“t c@% QI[ E\ﬂ)@&i@hat are

Oite "agen Fel g ase
concﬁﬁ@ﬂlly%ﬁﬁy&fscﬁbﬂlﬂtﬁ&\' rﬁﬁlti'léfam}%l@and the technologically

diversified networks may include a media independent handover (MTH) function.

The WTRU may be configured to read MIH information transmitted from one of
the IEEE 802.X
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[0010] A nore detail ed understanding of the invention
may be had fromthe follow ng description, given by
way of exanple and to be understood in conjunction
wi th the acconpanyi ng draw ngs wherein: [0011] Figure
1 is_a block diagramaof a wr : bG@ek PAsed on
netwoekss triggercimry @Hﬁg‘@%}cﬁ%ﬁ% ggﬁloaalﬁ%gﬁéwat? E ¥ ﬁ e presen T e_
the Lﬂﬂ\i&ﬁ%ﬁﬁnl 121 a Th@U IteRnét prosscoh (IS aiddrass, eteblish 2
I ntra- ahdovers in ac_cor%&g&;o Wi t.h %‘ge Bsrt%ﬁa{}care
tunnel toeepidkehdataGaterayA R AFHinp e PSSP EE
conf, | ed. in. ERCE 1N 4 Rorthb Sgeldl FERSW TRV cwherehy
of addregs (oA st e SRS O I e s

SWe - a medi a i ndependent handover i
data deMiRd FRIBGWERN is phued viathedwseelagant thrqughiamew tunne

resent invention; [0Q15], Fi.quses SHOM6A.
eStablgﬁthlé’@We%‘% %&01'6? 2 ez&ﬁ:h@é{%glén %#ﬁbﬁgge t he meAdi a
access in accordance with the present invention;
[0016] Figure 6 shows an H i in
[009] accor danc eBRIER HE}“‘&CWE%EE% Oﬁ&%ﬁ]{}wg&l 7]
Fi gures 74, - QUhHiS Riayde Bt firomethe
100107, AR 585rs forpiléR pdose st EAE ol b R B

I'n accordance with the reseén.
followiriy @bérestion, 0gik8a By guae of éxampler andstor he wpdersipod in

. three groups of exenplary .tri .. [0019] Figures
conjunahigng hfbﬁﬁc?%{w%%g‘f ,gsg%(;%\%véig'process. f or .
ysf“%ﬂr CLESS:, blocEREaSRRn ofandviviladd s@amunication systemo
monfnte -V\gl‘:ﬁi ng 1 n accordance with the present

configedint aceord4ree 2Gth theypresentiipxendia®s t aken t oget her,

Loshow. a progess for: sYshem ¢ §8ss-ANR handover iaRdcdadrRce
{0012 ntﬁgqﬁg%ﬁﬁlﬁ&fafgﬁrwﬁ%ﬁcase I n accordgr?ce with the
with the§s€8int ihvergtitni;on; 2 [0021] Figures 12A and 12B,

taken together, show a . process for a. LR |
[0018hndFigrre & shevs @ BEPecel & %Wé&’ﬁr%%%%#gd%PﬁE%

C e wth the present invention; [0022] Figure
preseﬁéugﬁggv\irgﬁ’est abli shnent of a tunnel et

WIRU an
[0014h Paniretd dhtwes ganediayindepeydant handsvenit JRagR 3t
present. invention; [ 00 l.qur.es 14A 14C, taken
planetlawéi ’C%W%tg‘ear%%eéé:sﬁ?‘gﬂr RU initiated_ handove
10015 ' OFiRGRE 5AQFEIFSIRAR prlotodobstackoeftanylii-siack WHEU and the
P

resent invention;, . Lions
media access in accordance with the present invention;

[0016] Figure 6 shows an MTH state machine in accordance with the present

invention;

[0017] Figures 7A, 78, 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
802X and 3GPP intér-workingfaﬂure case in accordance with the present

invention;



[0024] Figure 15 shows the establishnment of GPRS
tunneling protocol (GIP) tunnels in accordance with
the present invention; [0025] Figures 16A and 16B,
taken together, show a process for WIRU initiated

802. X to 802.3 handover in accordance with t %
[0023pr emuremzénan@dz}% [tebers Fogsther cho¥ 2 Progess 3¢ 2 LRV

e L O0CL of b Wwpraﬁﬁébo&ﬂ)&ﬁmamﬂl
mltla%‘ffgaBE{WVH I'n ag%g@%ancemwth t he present
thepté%&ﬁﬂiﬂv@ﬂtmni 0027] Fi gures 18A and 18B, taken

get her, oW a S t
[0029(1ont]E“llﬁ'{“Teelif3 BRQET e%ﬁ?%ﬁﬁfi‘ﬂa €8f gﬁr#%%cor ance Wtaﬁg 2
pack(%}rtﬁ%§ %Btév@ﬁeﬂFDGﬁn adcORRABLe With thespréSentanvertd®); t aken

show a process for

(0023 ontBhgs-hreedéAnl o1 fegriB e ﬁf\i\gﬁ 3 Rﬁﬂg‘l*stc?;fé‘; %ﬁ%‘%
invention;
aCC %;%g gﬂngﬁggg% %%ﬁdﬁﬁ@@%ﬁwﬁhe[ﬁ@%]t n;

en toget her, show a pr.oc
[0024]0r FigiMOT Kshdw theaa;saedalmhmamé SEGPRS smmelipg grotocol (GTP)

i nter-802 hand in ac Qorda W th the pr esent
mﬂlﬁ%ﬁﬁ%ﬁw‘feo‘ﬁ%%ﬁ 93@%\%3 a process for WRU

[002%]”' {84 emBABH %ﬁkeiﬂ aogkiher, sliow acpmcwmﬁ?é‘ WEH
esent 1 nvention; and [003 %tg&ﬁure tsh ﬁB

mltxated)eﬁgéi o302 &pa@d@vqrumgcmré%% °REBGE ‘%ﬁ’ﬁv )

[002(%4:' gggrq;l }gy '5‘1'.1& ‘%38 B §ba&Bér, afviw laapf&w for WTRU

accér ance W|th t he present
initi48¥ 802i33%-8020K) B&hd&ﬁ?%hﬁ@rmﬁﬂﬂltm pepsepfyinvention;

(002l rimBrsghp e g dPBs elkepyosthed FLET A Hogees 1 ipjfatef and

Wﬂ([ﬁgﬁgﬁﬁm%f-mﬁﬁh&dv@ iﬁdcdoﬁdalﬁ:elmﬂn e pteaeniumventlon
a user e

t d
[0028lubSifigiber 19Ai end glnengf@ii ndi"g%‘ﬂ’s‘ﬁr’o% 4 ?ﬁ%"eﬁ'f %%WT

ca abI oRs veF 1Rl @86 in accordance
initi U'egn f@yﬁg%%?:@%m% EA[!ND DEFINITIONS  SG
mthiﬂé?%ﬁﬁﬁﬁiﬁﬂm 3GPP 3G Partnership Project AAA

Aut

enticati on, Author atl on,., and C twork
[0029 c Bigurey 20Ayand 28 %?%%Pﬁr 5 ASV 2 %ﬁ&% f"‘N&e Or.
initiated and network controlled mter—802 hanpdover in accorda.nce Wlth the

present invention;
[0030] Figure 21 shows a process for WTRU initiated inter-802 fast handover

in accordance with the present invention; and
[0031] TFigure 22 shows a process for implementing hierarchical MIPv6
(IMIPv6) using a WIRU initiated inter-802 fast handover message flow in

accordance with the present invention.

[0032] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0083] Hereafter, the terminology twireless 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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AR Access Router BS Base Station BSC Base Station
Controller BSSID Basic Service Set ldentifier BTS
Base Transceiver Station BU Binding Update ESS

Ext ended Service Set CoA Care of Address CoN
Correspondent Node CN Core Network CVSE Critical
Vendor/ Organi zati on Specific Extensions ESSID

100945 KOREITR AR PERINEHONELCT Bnover for

3G

Hi er arghicekbndfakiohe | P FM P Fast Handover Mbile IP
FNA Fast Nei ghbor _Adverti senment GGSN Gat eway GPRS

3GPPSuppoBG RevaersyREr@gfter al Packet Radio Service GSM

G 5 A, AT S T

AG Funct iAscessH@atdwray Agent HAck Handover Acknow edge 4
HI Handover. . Initiate HMP Hierarchical Mbile IP HO

AN Handov¥eesS MU Rdover Function | EEE Institute of

Ap El ectrigads paidt El ectroni cs Engineers | ETF Internet
Engi neering Task Force ICVWP Internet Control Message

AR Pr ot od¥icess Router

BS Base Station

. 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 Neitwork

CVSE Critical Vendor/Organization Specific Extensions

ESSID Extended Service Set ID

FA Foreign Agent

¥BU 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 " (lobal System for Mobile Communication

GTP GPRS Tunneling Profocol

HLCF Higher Layer Convergence Function

HA Home Agent

HAck " Handover Acknowledge



IP Internet Protocol ISP Internet Service Provider
LI Physical Layer (PHY) L2 Medi um Access Control
(MAC) layer and Logical Link Control (LLC) L3 Layer
3 L2TP L2 Tunneling Protocol L3SH L3 Soft Handover
LAN Local Area Network LCoA On-Link Care of Address
HI LLC Lébingdaventnilia®ont rol LLCF Lower Layer Convergence
unct cm ess MAC Medi um Access Contr ol
I'IMHJ:I\/AP Qfar%ﬁ Anc ﬂé%%l nt MH Media | ndependent
HO Handoﬁﬁmdomlf-lo Medi a | ndependent Handover M HS Medi a
ndep t ver Services MP Mbile P MLME MAC
HOFLayer?—f?&%%ﬁ:@H{l ity NN Mobile Node Ms Mobile
IERESt at | ghstitte MBI dceridi ranid Bllectivities Moghers
Vendor / Organl zat| on S@gskgll c Extensions PDG Packet

IETFDat a &atesnal Or¢&yer PLMN Public Land
o B o 2 o 2
IP Net worlkteZoet Poitbenl

ISP Internet Service Provider

11 Physical Layer (PHY)

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

L3 Layer 3

L2TP 12 Tunneling Protocol

L3SH L3 Soft Handover

LAN  Local Area Network

LGoA 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
MIHES Media Independent Handover Services

MIP Mobile IP
- MLME MAC Layer Management Entity
MN Mobile Node
MS Mobile Station
MT Mobile Terminal -
NVSE Norma! Vendor/Organization Specific Extensions
PDG Packet Data Gatewgy



SAP Service Access Point SGSN Serving GPRS Support
Node SNR Signal Noise Ratio TCP Transmn ssion Contr ol
Protocol UDP User Datagram Protocol UE User

Equi pnrent UMITS Uni versal Mobil e Tel econmuni cati ons

HYSystemRP\é\AG /rel ess Access Gateway WLAN Wrel ess
PHY| 5cal gcﬂg@%qu WPAN W r el ess Personal Area
PLMNet wor lpub W ANn WM ehiksNetviairkopol i t an Area Net wor Kk

WRU Wreless Transmt/Receive Unit [0035] Figure 1
QoS s a bRwekityphgewiseof a wirel ess comunication system

RCOAOO C E—i&%@grégf?&ﬁ%éjance Wi th the present

Inventio € W reless conmunication system 100
RFCi ncl udB®eqaegilfor @bmmendf ANs 1021- 102x, 1041-104x

depl oyed .concpurr I der different standards and a
RNGy) yr al ?{(ﬂy‘)"ogﬁe%ﬁ?ri‘gﬁm&%gerrati on Partnership Project
SAP( 3GPP) seffige ABdas®Peini( CN) 1061- 106x. An | EEE 802

mul ti-stack WIRU 110 maiqaé%cess any of the ANs

O

SGSNp21- 16exving HEHD Puppett erform ng handover between
t he ANg. 41-104x. The ANs 1021-102x,
SNE, o2, ) BNl atih

1041- ut are not limted to, |EEE 802
TCPANs 10TtadfRissmmdCBGRR Protagplo access net wor ks ( RANS)

1041-104. .. The | EEE 802,ANs 1021-102x may operate
UDFnder EEEE%%"?P%PE%EC 02.11, |EEE 802.15 and | EEE
UE 802. 16 Usst mguaident Herei nafter, the present invention

W || be explained with reference to, | EEE 802 ANs and

UMTS 3GPpUniversalMobile Teless@punicatdons SFem appl i cabl e
WA ol\gn)llgvﬁé@g%{&wegg@a W&Ns. [ 0036] Each of the 3GPP

I ncl'udes "a base transcei ver station 6
WLAMBTS) / Nfideless 1.00al dnda Ndveexk st ati on control |l er

SC) / adi 0 net wor ontrolle (RNC) 108. The
WPA%ECI RNV iTplps eﬁﬁgleéfe@dﬁ?iav% e of a plurality of
WMBRPP CiReleleMiRIdpalitaM\AIQONtWek The | EEE 802 ANs

1021-102x conprise a multi-layer nedia interface
WTRIAi t 1 Wireless dransreidieceie Ml 114. The nul ti-1ayer

R
configured in accordance with the present invention. The wireless
communication system 100 includes a plurality of ANs 102:-102x, 1041-104x
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 1021-102;, 1041-104; while
performing handover between the ANs 1021-102x, 1041-104. The ANs 102:-1025,
104,-104y include, but are not limited to, IEEE 802 ANs 102:-102; and 3GPP
radio access networks (RANs) 104;-104x. The IEEE 802 ANs 102:-102x may
operate under IEEE 802.3, IEEE 802.11, IEEE 802.15 and TEEE 802.16
standards. Hereinafter, the present invention will be explained with reference to
IEEE 802 AN« and a 3GPP RAN, but the present invention is applicable to any
other types or ANs. .

[0036] Each of the 3GPP RANs 1041-104y includes a base {ransceiver station




(MAC) layer functions. The access gateway 114 is a
unified interface to external networks, such as the
Internet 120 or the 3GPP CNs 1061-106.. The access
gateway 114 includes an access router 116 for routing

GIETAPIPEF A6 ipd 8 B o b LB Rl P pontroller

(RNGHHO8N i Kttt BS@IRINCal 0301 chdfedivd to bieof o phimbity 8P 8GFPPhere

net\lxng E (§gﬁ &ﬁgl-i@fg: tﬁ%ﬁ&gﬂ%@z% ﬁ?%‘@ﬁ@i 801:&81'@;3 glnggltl-layer
medH iHRMacE Fit0112 auH NG hedkd B ﬁHQO'I'Hé R t{ Y media
server 144 via a hone network [ 0037] Each of

interfage gt 18 perfoysE-plosical ey ﬁ@e&wnﬁmd jam acgess qgnbrol
- 3 =
m\rgy@%é%réﬁ%% $onsd ﬁ%‘%&%@% 2 ahl A SR LR NEAU I Wt @nal

0 Sérvice rV|ng node
netwESNpudhoae tlye Iﬁmnbt (2e\or 186 3@&1’ &Neel06:A)8PRMhe access

SatqvATL ff%ﬁl@ﬁégfa %‘% 1381 1:4_53 o agidatwﬁﬁlg%éﬂan%ﬁfé’m

the B%ﬂaynét%ofml PHBRISR, Phd TRNESBU2SHhuRE s6dENVIH WA 18 may

subset of a N function and a tunnel termination

compfmmcate With ﬂW@NlB@ peerdhg dnterast 120 TheriEdHE BAS nyaltiastack

w8 R L D B an o b
aut}iﬁﬂﬁcahﬁﬁ,aﬁktﬁﬂfﬂdﬁbﬁOaM taldcad@bitigs AAA YL eervelf Hid4 81aPR home

AAA s rver 132 provides AAA services for the | EEE 802
netwgopki 3465t ack WIRU 110. The PDG 136 is a gateway for

{oos?fﬁ}’PE%E Bpfhesamp BN 1669062 hiddde SEAMACKSved PEBRAIWLAN

Figure 2 illustrates two different handover scenari os

accemg@eWaVéWAGr)p’l%neﬂﬂ@gﬂmvmmﬂ@aﬂd@cm&mdtmrm §GRRS)

servifl o Essitory Bl st (AP 18 bl BBlving e Ot node

(SGSN!D l&B& Thé g}{i&lﬂ anﬂrBDﬁQﬁhy ﬁkﬂdﬁ)ggfa%rl?@yﬁhenmé needs to be
e nt.e et ent e | EE mJtI WRU
supr & GRGamaY bedmpl %@nffg?% ﬁ&a@i uging a subset

fa %‘S%W" o NFUES i IHLF BB 41 BSIXCPI AR ey

via whithadheatxds 3o (aMﬁ) fremt the ameRuter2 1P the ANshE02aek02y is

routed o wavii i LRSIl ara AR T iR 508 EiRicetofbe
3GPIFOARA| sdrver 182 ootk AARN Rirticed foit SHKIIBER snmimgﬁtadck

in accordance with the present invention,
WTIbUdtlee SihesPREK136his @ge‘sev@amé BGHIPaprckey @Wsmhmg (PS)-based
arate M H managenent plane 320 for perform ng an
operation. The MH
[0038] Figure 2 illustrates two different handover scenarios which are

r

SEI'V'.

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, 202, In a second scenario, a handoveris
implemented between the IEEE 802 multi-stack WIRU 110 and two different
IEREE 802 media access (MA) entities 212;, 212s within the same IEEE 802 AN
2022. Inthe second case, since mobility can be handled below layer 3, MIP is not
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managenent plane 320 is parallel to the user plane

310. [0040] The M H managenent plane 320 includes an

M H hi gher | ayer convergence function (HLCF) 322, a

handover function (HOF) 324 and an M H [ower |ayer

convergence function (LLCF) 326. The MH HLCF 322
req u_u-@.ﬂow des an i nterface between the M H handover

| ane 320 nd t he ,no hitcd With th

[0039]par3‘1|gé16?§|5 P@Eﬁ%?tﬂ@‘g ltal'%( :f@ g§4 colﬁagcgéﬂg hgndovere

preselﬁ\éﬁ%&ua‘,ﬁ Ofd Hdtoch] Stablk ﬁ'clﬁ&éis anserdelane #10 a8d FepaEite

andover is regw red sed on C@H%]g era“rht el 2, MIH

MIH fanggement plape BP9 yor §§ eP§i8t on) .~ The

afe310.ce that conpi | es

mana%%%ﬁ!itc%qgn%%% lpbweg)n%ﬁﬁé@gyer eveg\&sﬁli@g LE G or
[0040] © %@M{cmmgemmdmw 320ninchident 2% %h

confi qur MaedamdMIH
converspon dasioen e iz, bheadb e iiRtion BOR balden

lower ?%)Fe%r%'oﬂv RéSfuRittion (ICL(DEEM&nThé MIKEHLAE32 &@%}%m

|gure criteria, s
mtexf(t@l\lﬁétwehndibhd\ﬂﬁi haaﬁm@yéﬂgn? ﬁgp éﬁ‘ﬁr{%ﬁ mO% ener a e%gnt

othe M H SEOY Bhib%c&Zﬁmdb&r events from the
entlty’ﬂﬁi%ﬁﬁ'ﬁﬂg %ggi[‘%l c and it should be not d th

MIH E0@Fdesedidtaminks whethﬂrla hq_rzdnvawa reqTedpagef PpectiAin
t he pr e yention | s a@hgmmlﬂ,(jﬂ‘%%
criterips (§ f’ﬁﬁt‘ﬂ%ﬁﬁ{’;ﬁ t%#‘:' ar| ations are

providSsh %Lrsnt EQQ4kb]thae cb:hbﬂéé physidal taysi (RIT¥) and MACVaper

managenent plane 320 may exi s th
event spémifie tzgaypgnptm;ﬂ t@chmﬂwog?he( E?” %ﬁ{"%é%nﬁgmd:
S 1 Vibiat el FEEbe
order g, teriiie, g Sobo ol MAC UoPPERD hésrdieds\ibntax

nctions When no ot her
collecB@IONBYR rceﬂﬁhi byertxios asqolllaamwé e RRRS CETHRT, FRTEigped

and MAC are _sent_to | oA i
criteridelepd- ﬁm@%ﬁoﬁeﬁ%‘ lg% 5 s‘ﬁaﬁ i éﬁﬂt itdicklien is

a%&ij gﬁECF' e Ahe QSTIE ILGH 326 ags Gl;uphamentatlon
generakEt | er andove

e she Bt e il S T 2
MIH rﬁﬂ@gg{rﬁ g‘tge g}l}te%et Cigl% %Fﬁg o Rld 84 ahl Sxdiﬂﬁlép\mt as a

functions from both

; j yitee vafiatienearegossille42] Figure 4 shows a
limit 3ok, ey

. H 20
0t Soieiniatious e T by oicfdaces ks o>

exdist| iy SREE Jotlrofbey emﬁcqya&imammtmn&mgheso,amg IEEE

conver gence functi ons
802. Il@rmefaGESSefaﬁtJhandms onABEF, 80246 Newan o phobiliEy TaRctions)

mul ti I ct | o C
Wheg g ﬁgﬁq §%&$ ﬁ:agld?’@gl{‘%lfg b fR0H PHY fnd 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 ent1t1es 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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[0043] Preferably, multiple MH HLCFs 322 and M H
LLCFs 326 are provided. For exanple, an MH cellular
HLCF 322a for interfacing with a cellular system an
MH nobile I P HLCF 322b for nobile IP interactions

and an MH intra-IP subnet HLCF 322c for handove,i‘h
systeid dtoth Hhgharamel loRvesUbyrs thepugh-poorergenge Sindhjons. these
cellular LLCF 326

f | [
o et oo g S g e

mor%eg%éﬂg%g'rﬁﬂlllﬁfstéﬁ-%&iﬁv\?eaMpr ogocol stacks of the
mul t1-stac 0 n i
[0043h ¢ c Frefaraldy wiiplee Wﬁﬁﬁpﬁnﬁtqn@n A U % T s% at é 6tfre
i30pV TE.CFS 3220 Yordideifacing with a
o3 BT e i
collulatkysternt an MIVRRbild O EHCE B22knfor mapilede ipparasiiqys and an

L nt ! d.P A N
e lesntp et SR ARRE OF Tl YEE St b Sabdrt biines o

HLCF G £ FIPhenaiaLICF 3264 frea cdhiireysbon and an MIH 802.X
accordance with the prese

t_] ntion. The MH state
LLCHE826h, 3866 6o IEEE 302 sreems P’E)LJB‘@ h a network

and a

RUL.an e t SR6E tacks BEEMGOTIEE 8D manltiastack
mM%RSﬁ%&F% %IgfsBéllB\?e tates are defined as Jollows:
WTRRNL10kiid ah TEEE 802 ANaineaoniange méthygiagresent nvention.

di scovery/ypdat e stat 04.. al ; 84 #He8t e
Stateéﬁbﬂ%aﬁmwaﬁ?’é’ﬁgfgﬁans% e “ﬁ%@‘%ﬁ’g anlM H s6Pflan
both BRPHOYSEEERhite ki WIRU [10046H the Alend the MIH LLCF

initralization state 602, h lover —conf i.gur af i :
mwMammlﬁY%ﬁS%d%mﬁmm&e 'g%? Sl ¥1| ST jayer

l.maﬁe to the network discovery/update state 604. In
appPUCHARTat wor k di scovery/ update state 604, the M I

e o o N
ne r
L e e

g i@ WHRhé B M dob e et rfkeinitiited ios WHIIE intiated.
SCUARE O T VTR P
dise ogr IS%%}? l}/ (? %%/sf%g ﬁé?’ e?tg #g%?%?f st 606 e YH Hasidevarnstepare

During operation, the
statd\b0g and'BA MEIBaLdPIeronARl spateffdOns net wor k updat es

h | . . 7
oo e L S, K A b
initi SO Pt Ba9GiRAsgIetd thohehond disooveeyfupdate state

wever, network 9 discovery can b

i % e320
604. Mrthe netdorkdisravixgropdatestaty 804.the ML Bepagupaifipien

gath'lel"ss Enfor%?gt%lg Ia 2315 system conditions and network topology including

neighbor lists from different technology. A transition to the MIH steady state

6086 is made when an MIH steady state start condition is met (step 612) and a
transition is made back to the network discovery/npdate 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
condiﬁons. The MIH steady state 606 represenis the state when. the link

condition is good and there is no need to perform handover.‘ However, network
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[0047] Upon receiving an MH handover request, if
there is no intra- technol ogy handover in progress, a
transition to an M H handover prepare state 608 is
made to prepare a new link (step 616). Preferably,

the new link is _established w thout, relgasi ist
discovesy aiahi baqwrformied m backsraund BeBsh %h%ﬁ%%ﬁis .IR’ b%? e
.M H handover setup is aborted (step 618), the MH

condi back to the MH steady state 606, If MH_ ..
[0047NaNTRpear raveipas atri MIH shansiovep|tegned, 3 4Bea § DPhiRra-

M H nakes a.transition to. M bire state
technelogy bapdeyexdn PEygyeste 2 (173 t%ﬁﬂlst%l Ar?bmnt ra-t echnol o eyS

o0 01 ik osacyim emnrcm), sty Semnih
estabBshedawithoibreleesing the eytablihe %‘?‘%Aﬁﬁ &%@’%@.m -
the MIFEERF ve%%ﬁ%&eig“@ﬁg%é{‘?%\éﬁ“lﬁ%ﬁ%“?ﬁ%?ﬁﬁe’ﬁ Aot
sesap o OB oo oaeb R A oL
MIH makge a Gransphicn f@@na@ig ovér%ﬁ!ﬁ%ﬁ'ﬁ%t,e%qﬁ 65 1dp@@s there is

ol nt's which are .
o ing%f_ ge@@ol%y hRhEeHdri i Gsrofieat (stepro2enif the MEFehandoverds
of I'nforndtion and cause ions to take géc%ctgte H
succeSifollg pehformed (sbep 694) Hhe pEa %’Eﬁé i i Vi ]cjiegl\gH
into t Br ovi.di-ng, MYlHhaRRey &Y alsoetad (eep 622),tthe
SteadMS%Pfﬁ@@%zi{f tge%xacl'!)"rcj‘i!efgﬂeprOV| ding MH f:txwandove?@ servi ces
makdsQ trhfsion BacEfs thaMiFehawdovet preparesiaiei08vi ded to

0080 e SrBE o2 H oS Tk T Hclpodi? Y8 3yerbis

ergence functi ons.

describe ﬁrg Steffis 76F s8AI@deRBs Toditse8APs)a wlsdPsare ndefined by

accordance wth the present , invention.. ]0049].
rimmitdog Shatwepresont difieronitant SRnfTEHAR Ao SR fekions fafake
peer onmmuni cat i Gn..1.1. i dhRfto Rppeprovading
places Sgtpedi o B AR pLTE SHLARR Eviiediete HoRsEo
st o et i el s
et ween t he i fferent yers an , ,
services todhe MEE LLEEs, gad get %@8@16?5%%(%?% g})l(é;érf% air%.1 c;ers
L RRROS, jydeithiohb o the specifi; comvargencafumctions.
(nonsl B é§W§g%§che sequence. of }é}he triéﬁgg{b:e resent
Figuvéd TATC, 188 smdrBBgshowpextpond G R uareardancy PR
) peer -t o-peer comuni cation between a first peer 910
invenfigR-a second peer 950. Both the first peer 910 and
{004%]2‘3 @ﬁ%gm Per 8RQ wonprdvide ainterhatpnegeresl Fhngeer
0, 970 and a user plane 930, 960, rﬁ'ﬁg divl Ye.g Ahe
conviniicadion; Ehessstrigaers depot RRPSAx & SH OPHRE MGV e 8- N
funct i.on,92 9 |4 GR1P AR ictatisiigidsbtiyen the
accefsrl’é‘%elftﬂ%‘ﬁfaglﬁdt‘ste?ﬁ %"g"é‘*ﬁf 1%\ .‘_a Thi s’gre ue%t i S asent of
different layers and planes. Figure 9 illustrates the use o three groups

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. An initial request for service from an MIH handover function 924 to
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to the second peer MH LLCF 976 as shown in a dotted
line. The MH LLCF 976 in the second peer generates
an "indication" trigger (2A) to informthe MH
handover function 974 of the request The MH
handover function 974 resp

. Wt v
an MIEILIGGE 826 3y rovidedHy thefr cston ‘rﬁé‘i"é@%i&gﬁ‘?m Se:;
tothe %%gfnd O OMTr 18 b Qs Ll 4 A—&&Ee@ﬁﬁe OThé NEFFLEGF 9

send ‘confirmation"

in. thel focBiIP ?eéz"réénératdshm Fidi v veiger A) Brmgon the MTEL

When t

f t ds
e P S S EBE O

BA34)/8 BiSe RITEY MLCRiOT61 Tee Mpenmg §ent agToss
mthapal og?éﬁ?fgg S1Y)

uest” and "confirnmati
the hbk ﬂAtMcLIAGF QRﬁ)QQ] the sk Be$ | ﬁ?ﬁ?éﬁﬁe scenarl 0
the. | %é?at{o r a;“igmmthe | ower
Onﬁ-Pé@gP tﬁ'fggfe’;‘, %gﬁﬁpﬁlﬁgnt% Ln th%‘O the
[0051F anWhemﬁaﬁﬁBﬁﬂhhphmaambm&ﬂwm the ARt

air of "indication" and WHHEheAB A8,
lowerngelglﬁh’ﬁ@bm% ﬁ%en&elﬁﬁﬁ%z% at es t th

ne scenar i 0

| Pl BREHARIDY XA agsHowhdiyve nntll‘!:é«
apalr‘,‘l—ﬁ%@%gﬁ 72 andhﬁl gher | ayer at i %}s
[0052MobiGireus B illixgretésdhesgenarysy eﬁﬁémf%mm ] n

and "resp ugeq dhkit: Wﬁtﬁﬁ @90‘5‘4’}3
from. Ithea]é’&‘?i"dgﬂgg %tﬁﬂ ?Qne presegitmﬁﬁ%/lent |onril Se eraI
man. he plamd apdr mi;hjxptthemm @odeppldrRAE. of

eneriC messages 3.@ arigg@assed as pri mtlves to a
respom"mwda ‘d managenent nessages can
[00532 E%BQB ¢ ﬁl@s‘f&t‘c@Q gRe L8Mairidl Whomthe mfandataendepxcb@pgad

rimtives at the other si de .. u
betwadrHheddI T FGR 022,872 andhighefd Nl"{’ 6‘5%%5 WB‘I" P
functing, 9 9635 i Bf EOEH: b%*“ﬁnd%ﬁm"ﬁ“mmm P

exchange i nformation
audﬂetvveen managenent planes. A hybrid approach may be

used, on which different convergence I bt
[0054]i f ﬂwmordanaﬁw&htthe EHRAIE gg&?%ﬁ T80t h%%ﬁ

nter nal

ers_a L3988 e\ﬂehbuﬂemgbé ﬂmu axenpassed as
OPh"Eﬁtagg ]ftgdggers %rae thozge bet ween

primfFRRE8 HMACﬂhmsthtdeds@teqmﬂah%gem%& ipgssages g bp used

are summary of .external the other side
B i
MM%P@% ér&gﬂe%nacuxﬁhmmemgam huopgh MIP vendor-

er. The MH MAC.set, MH t _
specifit extensions. Etlgemet type frames may be "used, B@Z]fb(, to

exchange information between management planes. Ahybrid 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

il



MH MAC. reset triggers correspond to an MJ PHYCONFI G
trigger. These triggers configure the information
that shoul d be broadcast over the air to aid the

WRU in the discovery and selection of a suitable

m&i&ﬁ;ﬁ;&;ﬂg nor e, these ig %ggiﬁﬁﬁﬁgnﬁg& 5]{‘1945@

ogede
determ neathe, al%{%t?oées%ir} %ﬁe BRalltiigosethe afidunidthe

Tr
WTRMﬂth;Pd%c@%i'y WhilsélBdtidmofla awi;abé@ml ggﬁr B Rermt ﬁﬁese

PHYCONEI
riggers e brerhaldoniars mith thp Y pREMAS i‘%ﬁﬁ?‘?ﬁ ?ﬁff‘%‘%‘? ‘*"
deterxkaﬁ gfvﬁén oM dFeRtNha 8 8k thbEtaY both M I Mresets PHY

PHYCONFI configuration G MI1I_MAC. set M
both M H configures MAC (M H=MACCONFI f or " VAe

Lnf o

Faf-orrrattot CH F
Triggenaui res (TR OREP268 gfi onerh gﬂ% poth M

MH MAC. reslet MIi IW\C bot h y\f#rec ts MA

MACCONEL _colnt | ets MAC (M H
MIH_PFEesetvAC sm syqtdhY dic bot asll .',rl ?CM-‘E‘PHY
(MIENPHYIEINREQ re M HMAC | ocall Respor égr f f%téo% Ve
() sponse indigation MH | NEQ indicati M“._. Lo nove
M T elgobl H e|MIH es [Bi¥cate |both |MIH ~ ' “énquires
(MIH_PHYCONFI configuration info
G)
MIH_PHY.reset MTH PHY both MIH  resets PHY
(MIH_PHYCONFI configuration
Q) .
MIH_MAC.set MIH MAC both | MIH configures MAC
(MIH_MACCONFI for information services
Q)
MIH_MAC.get MIH MAGC both | MIH enquires
(MIH_MACCONFI - configuration info
@)
MIH_MAC.reset MIH MAC both MIH resets MAC
_ (MIH_MACCONFI | configuration
G)
MIH_MACINFO.in | MAC MIH local MAC sends system
dication information _ _
MIH_MACINFO.re | MIH MAC local Response for the above
 sponse indication. :
MIH_INFOQ.indicati| MIH L2, L3 local MIH entities indicate |
on MIH handover the existence of MIH |

functions
MIE_INFO.respons| L2, 1.3 | MIH local Response for the above |
e handove | indication.
r

MIH_PHYEVENT.| PHY MIH both PHY measurement
ndication _ reports
MIH_PHYEVENT.r| MiH PHY both Response for the above
esponse indication.
MIH _MACEVENT.i MAC MIH both |MAC  measurement
ndication reports
MIH_MACEVENT. | MIH MAC both Response for the above
response indication. ;
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on M H handover the existence of MH functions
I NFO. respons L2, L3 MH | ocal
e handove i ndication.
PHY neasur enent

r

MH

Response for the above
_ M H PHYEVENT. i
ndi cati on reports

PHY M H both
M H PHYEVENT r

!\/I Tl _PRY bhoth Q@-S—p-@ - e—ahav es- e
Trigddadli cat i on. | RPEFRIAC gtiqhbofld] LBesrHinE
neasur enent | ndi catj®n repor L LVACEVENT. M H MAC
bot h Response for the abaove [fesp indi oh-
MIHSMAGGERDESL | MiH o LpM#C/ Deddoaabt i pNIHT gest
requdmot e M H MACORDER M H MAC | ocal requrlaggﬁgaqﬁom
MIHT RACGRDE®, pVEAC VAJ BAIH ons | Beddl MACWRSERnfovms MIH  if
confit@G&bnMAC i pforms MH if confirmatjtie t he aditron i sis
j}??,O”P' i shed M H HANDOVER MAC M R | agampl#led nf or ns
MIE, egE oyer alﬁevv accggg ru%%l' ? 2281k IYTH that
n 3 : i o i
COM 2tion)| MH HANDOVER M[H M P Eﬁsﬁaﬁgﬁmﬁ
inform PREPARE.ind|{catio MHKH MAC ek nal, SNhkbdds8 ink
to n prepage for hpndover M H HAN erM Y e
| ocal _Respohse for-t-he—abeve-l-PREPA - 1 jection).
MIHVHANDQVER, | SHEH loca an orm
PREPARR.indicatio| MIH MAC external entities to
n prepare for handover
MIH_HANDOVER_| MIP MIH local | Response for the above
PREPARE.response | MAC MIH indication.
MIH_HANDOVER_; MIH MIP local | MIH informs external
COMMTIT indicatio | MIH MAC entities to execute for
n handover
MIH_HANDOVER_| MIP MIH local Response for the above
COMMIT.response | MAC MIH indication.
Table 1
Triggers Source | Destinati | Local/ | Description
on Remot
e
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
ponse _ 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 loeal When. handover
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M H HANDOVER M H M P | ocal MH informs external
COM T.indicatio MH MAC entities to execute for n
handover M H HANDOVER_. M P MH | ocal Response for

the above COWMM T.response MAC M H indication. Table
1 Triggers Saurce stipatiLeeal Besett-ptiom—om ]

T oo M Basver NG enoh | LoR opRPS R, o

I'nforns dijcati on U9BF HOF (m syst em i nf ornati on

update MJi_ SYSINHO res HOfeM H | bcal Desp%!nfﬁfgf—e{——-
SE.rdqaestabove jponse LLU@A.CHdi cati on. procedmyss ed, HoF
H both HJF sends |handover | e quesHOR izforrae Mithn t o

M H LLCF MHMBIUTY.i H MH bpEhCHOF i nf orns M

Mmmqm TAEFLCH BO® peer| 166t of Coafiftontiondéthiesi on
SE.co }JLI T!LLCF. H HOF bot h |Responsghdfe ddaaestbove

esponse H-CF TndirTat T oM gl MOBILI TY. ¢ M H HOF both
Confirmation of the onfirnation LLCF HOF nmobility
request MH REPORT.ind MH HOF | ocal MH LLCF sends

oosdh S o 885 Sl PR TO00 o am
accedg A HRERLSONX. M WBARIERPHEEoAttlling it Ablcerdaimge dgitlerthe
resdon imioniion, The WITU 11016 powered o and the NOF 32ib Btiafiled.
The WTRU 110 performs scanning (active or passive) to find a suitable
WLAN/SGPP network (step 1002). The WLAN periodically transmits beacon
frames for this purpose. The MIH function of the WLAN may order changes of
the content of the beacon frame at any time (step 1004), which is passed by an
MIE_MACCONFIG message (step 1006). This may happen either as a manual
request from the management system or dynamicaﬂy based on radio
environment measurements or the like.

00571 Ifa WLAN network is found, the WTRU 110 reads beacon information
transmitted by the network (step 1008). Alternatively, the WIRU 110 may
attempt to fetch system information either through probe request and probe
response messages or by accessing a known data base within the candidate
system at a later stage.

[0058] When the beacon frames are detected, the WITRU 110 first identifies
whether MIH information is supported, (e.g., through a specific 802.21 flag
broadeast on the beacon frame). If so, the WTRU 110 reads its content. Any
MIH information found within a beacon frame, (e.g., system opérator 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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SE. request LLCF procedures finished HOF informs M H
LLCF M H 1VI ACRELEA M H HOF | ocal Confirmation of the
SE. confirmation LLCF above request Table 2 [0056]

Fi gures 10A and 10B, taken together, show a process

1000 for syst
oo e derasmera G sl ey e e Uiy A otrs
the ahﬁi’e%f&{c?ﬁﬂ? and gs%%ﬁéﬁ&ﬁﬁ PN MACORDERRAcsdaE: 82dp
s Tnitralized. The WRU %10 performs scanni
1014}, aBetweenthedWETRY d)L0tamds thech G 1d4; amextensipieii ication.

net wor tep 1002 i.adi . ;
protegikgrar fo e AP BTt 20D FEAE DR Ek et IARARA tetep
1016{). g%ca\éi%]ﬂyofws ﬁﬂt‘dé@&uﬁab atzng"émﬁ 116 peovidesttharelevantpetwork
2acon_frane at any t ste 4 ich |
access jacniifcupr ORGBoTIRA G4 ger el trgh ol ESatn
P - Y
procézﬁ'lgg SIS EREENPAAA JBRPMAIThe AQUSS triggeaF RATE authentication
ey s ABIA mptlounteanb tamst relasopiges {TDBGPH A4 server
AN i, fqynd, _t :
102 CHARTAEH! it 2 O B WA P Do i
prov%??ﬁ%%%#@sy,tthe WI-RLJ 110hmay attenpt to fetch
ormation through probe re .
(00641 otsSaoosbp v DI A et £RuD iy o SR s tor
m&?@%@é?&%@ﬂgﬁg@ b3l incl s @itiad BAPIAK Armedsages (top

_ ) _ n franes are detected,, the WlI'RU
1020).11h Addisibn; ihent G iildsnamhes therNM te determringwhether the user

suppor.ted, (e.qg., through i
requ%'P%gﬁiﬂSg’i p %s%c@oﬁ&} r a?rlééjo.%’ll @eg\g@pﬁﬁ%\?\fﬂ%%af 1 50ute
mess;aggg;cg 'Os%)&];iﬁ@lﬁoﬁﬁé thaymay\bidyl pfovidenséruives cuell a8 pRiwork
franme, (e.g., systemoperator identity,
caPab%@S(wm,foﬁ%WF‘#@I REPs and SMS, | MBS, Vgl P and
sy | . . ;
0068}, g ShERpefi AR Repcton, 2l RBEACaRon the TR oo
obtatiRes Idcal I nfldresstfrom fhe loeal g oskicenfigyaption protocol

GO L e 0 8 B
select%?(l{‘ g’g}:g?g@g@; ﬁla% {Wh’Ie‘]r?]l/tU K1bakeresa fulllysqualifiedrdoinaim aathe
| catlon an 14

(FQDN) (step 1024). The WIRU 110 uses the F%DN 1o 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 WIRU-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 WIRU 110
ostablishes 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 184 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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associ ation procedures toward the sel ected network
(step 1012). The MH orders the authentication and
associ ation through a M H MACORDER nessage (step
1014). Between the WIRU 110 and the AG 114, an

usingatagenkedcAHon EsRaE) It Megbisdeh & FECEI? (S48 07Dt 3o
WTR%&%I@?%&Q%{J% g%%é%‘ou%f r %ﬁﬁﬁssp L9 eS Rt itshard 6 drEs (CoA)

ev network access identifi cﬂi on
(step {048, TROWPRU 114 registers fis GdAl with ifsdwme agent (HA) 142 (step

thenti cat | .10 th _
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new tg@r%ie SSlbieRdd Balah Byl HA1aR b HagFA 186 ba3abrnAbR
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r 132 (step 1018). The AG 114 may route AAA
supplicelsGaly) Gaep d08her servers to provide basic services.
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an Thternet protocol security
accesé,| FFEB02, X unides GPR dhteravorling filarakaseinsaceardance vath the

1020). | diti .the AG 114 s s
Preseééiléf)ﬁﬁﬁﬁg- igétk]{qtﬁﬁ ’ﬁé’oﬁ’?@?% % %ﬁ%eejsﬁ] glaﬁs#?ojg'fél %ltfﬂe&r‘%lpﬁ m
iitiafS5d] $ho WHEUNRLTRES schifin¥activy fepassive) tofinda syitable

. Yhe 10T .
nessages to specific ports_that my onl rovi de
WLAN@GPP emtwodh(shep ﬁm\br'ﬂzheéf&lp&aﬁm qdica v%?‘?ﬁ’iﬁ‘%@ Reggon

this rti cul armus LROAN bl bhan; f th
frameg foF,EhiE BP9 TRATO E%%)?%g}ﬁ on f he \FX?RU _1105mges orHe
conte%ptogitﬁ(s bfgaé@pﬁia_]ﬂeoaaddydﬁmd(smm t104), which ypasspd by an
ost configuration protoco r Htirfad
MTH MACCONFIS gnesseg (plemr L {é@gﬁ%‘%‘f 2‘8&%‘5& US]Lﬁn ghe
| BRPnla e 1YIHU THd WERLY asads f bedcon
WTR‘q‘ﬁ%F#ﬂ%%%?ml n nar‘r;e@%\l)((s;%é’!}l)%é?tep 1%2%%@%0
infordbbbionsasd tihés PaBMed to dbe n824 flaroughy - e
rel vanibggG using the |l ocal donmain nane server (DNS)
mess?&?@ﬁ@ 028 and 1028). Once the PDG I P address is |
[oossgbt AFNEMIEPANWEGH- d¥R6rhines avhather tre oegoad Valieprovided
step 1030 or 1032). [0062] The MTRU- PDG t |
withiesthalsystemeinformadon parameless, ﬁéﬁ%’%f@ %}‘“‘%SEW&
establ i sh u i faneti PP GetetmihbewhEEier
SYSteﬂﬁccegﬁfsﬁ }g}ﬁ%)éﬁ‘gﬂte ﬁ%%g%?%aﬁg WAG 1134 and a tunnel
the s} 468 dpeeatdAD Hsded | thetdualibpaf sergige {Qo) i adrguate orthe

establ i shed; t he. AG 11 Jishe oldei0in the
better rangiera SPRtiied FHAID & KURGA T By G ol Eiieas
mess'é?? PDG 136 is further established; 4) the AG 114 -

eStabl i shes a tunnel directl tQI}t he PDG 136. g{fe%%§the
[0066InC elftthe MIFh fisnction deerpinesidat ¢ S proyidegs ]
. recei ves agent_ .a is Sod ARAMLKR, BRE the
inforpaation, ST gg’g éﬂ’f %?tegﬁé;ﬁgfgé%%??%? r %quest s(I i}_t ]
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., 3GPP IMS), based on the NAI that triggered the

authentication procedure or the authentication procedure itself.
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15 using an agent solicitation nessage in accordance
to RFC2002 (step 1034). The WRU 110 uses the PGA
router address to construct its care of address (CoA)
(step 1036). The WIRU 110 registers its CoOAwth its
hone agent (HA) 142 (step 1038). Data, desti edgfﬁ,ﬁg
[0068] heThd RUTELD airthembisetiont e dpexterrpers apRTdIRg ‘i"hﬂ% 0L

bl <3 i¢ldédied BAd
procediggs (BB 417" ﬁﬁauéhéﬁﬁg?ﬁ%“ﬁt%%ﬁ%ﬁf 064)
the Wfﬁjmg_.@ﬁ,rggeg SGnitiakei ;jmg%jmtm&te% 303 dif @é&&ﬂ?m’@
or system access, an T
does ok TentEe ty SUPBACH FabiOAR LI aﬁ%ﬁ%@é%%ﬁib%
' ' - SMELL Bor enduplecthd may
local %egﬁ%g?&f%&%?}fon %g %tglﬂ}mlqgﬁjz gr Thei.)W?'RU_ %ﬁf &’g[ﬂlﬁae
determimnihiah the wser isstilballgraed taxepeive baplf §eTYIEE; %"3§| &’
.3GPP net 1 Jadiis gk sl
authe#fg%% Pgocg@ér\é?ﬁﬁe‘i ?OE{ S @ or This %\ﬁg&‘ggr The % 1619
{0 rout%% %&gﬁutﬂéﬁti}ﬂtm f@jgleet-, die:t:gaytmg?sl mdﬂi@itmgo‘ihee"\?f’taﬂ&}’ e
e eacon rane a an | S ] ]
AAA gerversgwhbgredihe WPPMF%%‘?@S s“ggheelm% dﬁ%G . lei§ft haat
there MENISIHANE AR Quathe, the WiTRUzinadecide doantum to the

ormation (step 1108j. The WIRU reads beacon
initialipddonatstetep1d®. i s passed to the HOF 324 through

oosf SR SR Spid e A
estabBER HarecWithDIAT: e asylsbeimiaURE Adé sarvemldhaed the AG

satisfies the necessary .conditj S Or440f t
114 réleye pn BADmessage ﬁ%%ﬁlﬁ?&é serRer %?;el?nlc]tz%n ‘det gﬁnﬁﬁgss
whet hex APELEtRid the AYeX sdvet. hed\@li{ yelays
asan ﬁ/“’]gbéca{&%t%i%ﬁg{dgequat e or there is a E tter
auth@ivatisatnescaget betiveen fhe NERE s herelv 3&%"1‘1" R
set _provj in.the S I froddair 1130),
0070} i df m@&?ﬁé#{#ﬁ gﬁe ey a?%@%%&%g s]fo pr ov‘ig/gedp b
o coesh B8 spddM1¥eFREdsOBu bt 3 GPPdervioss, sey bef denied andiih U
con??gured requi renments, thg)r‘] the M H ftﬁ”&@ﬂ- ctill
returns tethe inflialivationstate (3tepAd A} AHEPIYC LM RATHE phate
usi n MAC ts8Pvided L) acch 07 porfial that
grant; %ﬁ’ﬁ% &%ﬁ%ﬁﬁﬁa@?gf ied, the MH function triggers
may ?‘W@k tiAidee Riitlc Atriloer imfommgatdom H MACODER nessage
step 1116) _an POL proce | Sy d Nk L Watrap, th
[0071 119&' the H@i‘q@@ %ﬁ% Y 8?%?%%@%%1@@%@%@5 ervi ce °
- WTR{LE g{qﬁkp& {5 BialrP U IP Air6ss froGRRe 10B)] DIFGEdstepnl134).
that triggered the ts to
Using the W-APN, the WTRU constructs an FQDN (step 1136) and atterap
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 WIRU 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 WIRU 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 WIRU 110.
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aut henti cati on procedure or the authentication
procedure itself. 16 it [0068] The WIRU

aut hentication is performed according to the EAPCL
procedures (step 1120). If aut hent| cation fails, the

t d d
00731 uf the DR TSR BIGPE aidsaye Hie WTEs i eeteBuibicsa
tunnéOfv Rk $ESPDCP 188, Y, JOPRTPC tivetcl), tdiel na,emz:fomqgent

Feject access or direc | ocal serv r4for}{lurther nt
advertiseosndi mpséagesp f101124)=he F%pGex | (gbepy

eterm,ne that th Qn AtecRiitti
advelg%s;ep%e@ eFABSS a8 even thé JUlll@l deR¥E g hifer on.

ough aut henti cati on
{0073}r OQQdiéfﬁesf)mdeeﬁ lfeﬁélved éstep nMst@a vﬁe@,sMIPfIStrwé sngrertad),

S not a the
acivhey ey oG LY ko FREEA GERIRERSS, e
WTRgf‘ fﬁi@n{a %s'éfiﬁy ﬁfchi RRdIBess @yﬁaaﬁ r_edllﬁesit RDRRLext activation
erm fhes that there are no suitab]e ea'iv?é]s, om
(steptHASWT D ﬂmwca@ecﬂ’a&%’nfém%ﬂt%’ gt Rpahel s P’d‘fﬁ
t 126
L L e i g
suppbitbd PeyitbthdPDGEES6. t he AG 114 and to the 3GPP AAA

[007%ﬁ;vm%g%gné@(@%%%% aR&) 4 act's as VPrRU
mh%ﬂ% %&gh% ?@Tﬁ@{ QniRflonefRdbher MERBGIE to3GTA sewvdance

rel ays authentication nessages between
withtthe prdEenlt ameention. r el evant AAA server. [0070] If the

(0073 e tBming 16 Tigite 1A n i AAN 4G4 ik QBtaBiARETERrcen the

0 Specl al services, such
WTHAERR] 85 GoNest0 mmbeommc&rmm&m&%;» 120201 Fhe PBP

the initjalization t Al t Y
contedbe I\@CHYE Ahy they |q'(|’§rél\aigr a Z@gé@i a%ug si%cg:ﬂcg{er v?%%@swes
meaé}gegaehté I%g:‘ff o B thESagen¥ntoGAgSistio sostpady atate.ndf the

y prov e user wth further inforpat 07
physidal tlbﬁerceéﬂecﬂsaﬂlat\me@emmed hﬁ‘%?hlﬂgiﬂ %L%Va?t é%en

TR ORI TR

MIEVE Lidvet A cHbRYstepniioa) qfﬂaeemmye(rdbwtﬂmwﬁﬁmmce
attenpts to obtaln PDG |.P d?ress b ed onet ?ﬁ‘ on.
threglildy harssbeen feressed.Dhle axeInFoes PRSHINE ’

Mmfv%rﬁﬁgr exi s€| ng ne% 1%?2888 j;Il'thG

[0078Y RUTHBMIH grbeestes and ﬁiﬁers MAC iamid; PhﬁYD I@aﬁrSolﬁle%%‘E?ElemS
oS e ab RS G G Elp (PP hifbinditn o
evert8 S0ER §s sighal §hslitg3nA shgfioMétvork shdracteristics, (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 layef, (through HO¥F_PREPARE), that a
handover is imminent on the IEEE 802.X side (step 1212).

[0077] Based on this trigger, the WIRU initiates cell selection and performs a
routing area update (step 1214). The iouti.ng areaupdateisa process executed by
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provide this information to the end user who may
decide to connect to the default PDG This procedure
can be automatic based on configuration paraneters
within the AG 114 and the WIRU 110. 17 [0072] If the

the WERIBLYAREMANY HetworRRE &ce8 $iSmotdiTrdih Bl 1&&1 to the other.

establishes a tunnel towards the PDG 136 a

TheWTRU mpt)nsﬂzlﬁ&mﬁr%ttkéng m@nagmcod%vw area
codeaasvéﬁrént 1tt£' fast ggd&?é ths 'WPRHE ﬁé‘%fﬁnﬁ%\%ﬂ&hﬁg SpHate by

I Senent nessa are receive RU 110
sen@iﬁgds t@thegeniorsoAit tﬂﬂsqidmlnboth[ 1Rd¥Bdonnkcidan ang pomwetions

[ ' t 146)., .. MP i t
IS 1 @?\I%&@% éf(séle’&%&ﬁét from other PAN is
[oo-fé]' " N Peqieats $iseP Bl ffotoctd €PDYY Bidtédiranyfer

use the Iocal | P address or may request PDP context

fromathe PRG (shep 12163 Tha BOP confiextii ¢ dekis presoyran s the SGSN

15855 GG b it G Pl kb chBEh ieifnttSiunen

the s@bsbAber MR hhnt yetive sessim,r timel udimgo sdbsdribePOAR 3Bldress,

subjseibessMSdobmins) Twrbe CRo Gibctnd i B, O b e

{007%}??}] NARIRERnhERB AN 2K el Be B the WIRULAdA®DG in

the present invention. [0075] Referring to
acc@dgmeswmmhe pEaseniaventiomnA gnzmsa%’r ofdhe aulmeltltr;%@ﬁ’ cpptext

%ﬁﬁ gngfo%‘:ﬁgkb%gﬁ% Srd a&lv I's ac \6/l gigﬁﬁt(}%&%% this

mfoﬂihiatlwhwo i dew SGSMnmngfteecmDB emtenms:mmfmeé, the PDG

stopé’f”s'e'pﬁgighéﬁ%”g%gﬁﬁp Dl e e T PR e S i o
ﬂﬁy& it *Hrsmﬁ‘efbﬂ h#%en 188 PDG PR totsfm t processing

ayer sends an event indication, MH
paclEatENThe RNG betablshestmnew@TPfiunsel and sendsa tmpliyate)qf the

C la et ec r I
Paclﬁgié g%gklﬁgegﬁtgg {l%igxe:ﬁéGpgl e‘rfle S'Efcie nl g's:la\]:‘] 'i‘rhfgsigevent‘&oﬂéuntﬂa
timdiNekgsiadd. OThe P id6nieY N up a@team; MeHGEEN andra new GTP
function (step 1206) [0076] The H processes, a
tuniel casrhe eahablished v MR AR A noe%lfeéswfg%esecﬂy
froﬁlggn% % ﬂ% gver eval uation (step 1210). A
I'mation o

events, such as signal quality and

[Oo&iﬂecmefermm ﬁkagwhalQE;umomsstuocessﬁ@leP@P coptesttdramsfer, the

s Gt MR hopfotst: SOHER $HE HiRdoRdr el BRstny

comE)HﬂR@&' @y Qﬁﬁ)m PRSsidhdtinte GURP tlo@8r (8¥erdand higher layer
mbi nation of them has been net and therefore a

comhmﬁmQSezn‘ea:tomeeqtabhm (starp 1222) and user data flow is in progress
between the WTRU 110 and the CoN 140 over a 3GPP network (step 1224). The
HOF 824 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 Vdata 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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triggered, the MH inforns the 3GPP | ayer, (through
110FPREPARE), that a handover is inmmnent on the

| EEE 802. X side (step 1212). [00771 Based on this
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erforns a routing area dat t . The
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136 and the SGSN 138, _or_the like. 0079]. Fi gur
indicaHonslE ighahure, EsoamhRL PoBEPhBHTHIT RO AR SR
pecitf} THEIS ' ' t1414Y.C MEHOMIFA fiisetivm then
§ ot fisg c?ﬁvr‘ té)gtthg%%&égﬁtﬁgxt ?(s t aken at t P
genek@ies ROVikt 6P bbtdnttaiobaddidalt@mﬁ)rfh@ﬂsweﬂ'ﬁ‘@epdélﬁ?-aE@eeﬁih

t.hi f ti.qn to,t i f
et FruiEnih b IRp RS s o e ot o o
systgﬁ\e@]le}a%lsr DAG KAbSm! B SapdtalilEREteP24 18t s 1 ecei ved

ro

a GGSN after this ti are buffered. Wen . t.h
(00SBTIS Tho M pandoser by 838 Argratidok beaao st doy e

st ahl i a u i g 1400,
handy? Y RER Sl tilStdy MIFL RACORTIIR modtiRs, (Gope 1t
1429)here) WISASN.10Thkesutes 8037 systeil associptionansh@ithgglication

The PDP is context |s g%gaiﬁg at the GGESN and a new
towagitpthe target \Nisystem {60 52 (via o interface).

ck WU $E6is\LR6eSifuRe hbspciateband iethGmsbated tstep

[Oostzﬁe g’%ﬁ?%%gg? Referring to F? ure 12B _ upon to
1426 EAPYs fiséd RBRTds Melexantt A@% segyer ?é’@@cp%pce RFC

| o ha foulﬂ% i jaeneey ahd RS associated
228%@133@?% ;bae mﬁe]tled ét"'@% 20 1 At g'gpch time
PLMIGRE chapict AFGDNthdhighdt td atmin thoassociateh ED4F address

now established (step 1222) and user .data,f{.l ET A
thropel GG auerse e 1IHS 1 Reset B adfioie SCaRUA R ST 0 gnd
oo U BDESI SR (22 bhingTTPY e 2430). dBiics theliannel i

: adi'o connection, ée. % :

estaBlisRaE; thé WITRUY)1,10 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 uniil a timer expires or the new SGSN is ready to
start processing packets. When the new network has successfully activated the

-nO
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(step 1226) and the old nedia is torn down (step
1228). [0081] Figures 14A-14C, taken together, show a
process 1400 for a WIRU initiated handover from 3GPP
to | EEE 802. 11 in accordance with the present

i nvention. User data flow is establ,i shed.b s
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explicit 1ndicatiop, si.gnat.ur [
cotatieb S e i ot RS P REP R co 140
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generates a |list of potential 8
that s lgindiat esshdsoroniplatidy thoughtadd OF 4 COMME anggspee (step 1438)

| | uat es idat d
and e Ta Foteis HRail R Ll bebaiadnaeRy bAOET T
[00851Y SUIBBUAAPAIA hid i16B, {ekcartodethsy, shp@QBpiocaiscl600Hor WIRU

handover function finds a target far ndover ,an .
initiated G9B% to b PERIPTTdBoa0ROIARCR FiEh DG gecent tfontion.
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system associ ati on _an

d
netwot (5681 16082)] an802.8whysisal deeneetiogeis egtakiishod (stop 1694 50d

b bl a5 B o
Pl“gg%@gﬁ*ﬁg%béf rel evant 3GPP AAA server 132 in

nce to RFC 2284 (step 1428). The WRU 110
[00894s e sUptre deteukiondedhan (8025 physisalacanmection by EL“WNJIPSG‘-‘& a

CBRY ¥ : ' ' SEGion! (Stb
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1608)."MSs gﬁéﬂ;ﬁ@g@pi@imm&(btﬁabﬁaﬂcseuf dhe physidal inkathat is used to

toward t he PDG 136, (e. usi n TP) ...(SL .
detexpping Whetber phemdoger el by EFes e‘%ﬁ%‘%ﬁﬂ%ﬁ‘%“ &"%m’."
simifed §5 H“fiSef 3R YPLEM L&8-h4RAs<” (3B mal be abidmtad. 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 1610) 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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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 (GIP) tunnel as shown in Figure
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m@éﬁﬂl@dﬁtmﬂmrds the M H handover
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estabiatisd{atepcS nlos et padl o ags DL Hhe CoN
140 to the new AG (step 1630). User data is fully is now flowing entirely through
the IEEE 802.3 network.

[0095] AnHOF_COMMIT message is sentto inform the MIP layer that the old
CoA can nov? be de-registéred (step 1632). The MTH tears down the IEEE 802.X
connection though an MIEFI 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 WIRU
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depends on a few factors, such as availability of
A.C. power that renders battery considerations not
appl i cable. [0090] The M H handover function
continuously process and filters information
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[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 17 98). This step may be executed earlier. This may
happen when the WIRU 110 is first associated and authenticated with the IEEE
802.X AG. Once the IEEE 802X IP address is available, the WI'RU 110 triggers
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140 to the new AG (step 1630). User data is fully is
now flowing entirely through the | EEE 802. 3 networKk.

[00951 An HOF_ COW T nessage is sent to informthe
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[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

CO.

H

measurements and compare them with thresholds and create triggersto indicate
HOF.
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(step 1724). [099] The M H handover function uses an

HOF_PREPARE nessage to alert the MP entity that a

new AN should be initiated (step 1726). This triggers

transfer of context information and forwardi ng of

user data fromthe qQld AG (.803.2) tqQ the ngw. .
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\ he
allowethe WIRE14p ta 78&ive vseridera befive 7 Ireéis@agés pgggt@tp&mth

'_nformtx?eqldxl P side that the old CoA can now be
the HetE &2 BRWET (st ep 1740). [0103] Figures 18A and

[01088B. THRMRTRIPALH BREotiFie Aew Ce asingafsting MAPRUessages
initiated and WIRU control | ed, inter-802 handover in,.
(stemi834)danthe niw Fopliereasyand thelowenrndehorlages cgomections

e i o a8, S PSS i e e
802 VEREwRR (SfepaBBBY k is established (step 1806).
0109 WHOK COMMIT mesase 35 sonb to Tnfr2dhE TP 58 tHAE the old
CoA can be deregistered (step 1840). Optienally, the old layer 2 connection can be
torn down by MIH_MACORDER message (steps 1842, 184_4).

[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 802X lower layer and higher layer procedures are
completed (steps 1902, 1904), a data path with the IEEE 802X 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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path is between the WIRU 110 and the | EEE 802. X AN.
The MH at the |EEE 802. X network nay optionally
provi de systeminformation to its peer (step 1808).
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makes preventive handpver cisians.in t t 'sends
will rpstsahe MitatRonBh pacioge P55 sty i, oot 80 son
il L 105 94100t 197R), By WERUSIAO thies td dhéaia & new
HOF_ %%g‘q%tf%ﬁ%}?aﬁlgg H det):i des_a hjﬂ% ver, is, . oo
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ocedur st he : | JE9HPBe PRRGAREr a
IP a %%%\(éé‘é’e%@%ﬁag‘?‘ﬁ 1y %ﬁé%’%i&'ﬁﬁ‘%ﬁeﬁ 1822, 1824)
ﬁmeﬁﬁhh %ﬂhﬁe,m WHQ%lFﬂ gﬁéé hadk tod:hers@epmlyestlﬂ@r (smm .
The U 110 establishes er 2 1] i _
(01131 e 8D sherbrerevivpsecisn WESS) MIP Fibsers sortesitsfer o
' RS BOST AdiRoHEREBI93%. dtheuoktext
the @ﬁg%%woﬁﬁfg%gt%%mnay happer(1J ear IIisgr , gbgﬁvwaﬁu th
trandfbPrails] BeME goet lback tottha steady stateksiend I EePRaBaLy, the
network to the | EEE.802. _ rdfyol B3Pthe c¥fekeis
MIEzngy ondee thelopaqie o fyE EEERI02 Ehdeop the oifler®
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mﬁ%%bﬂae%gyg&o‘gkgt&ggg gbﬁg\;gvaéé‘feiw usi ngtngg?sti ng MP
g802.yagarges (step 1834). As the new CoA is ready and
o11a 10 WAt 118 8k BYSa8E 55 U 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 Jlower 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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are established (step 1836), the user data path now
is switched to the |EEE 802.Y network (step 1838).
[0109] A HOF_COW T nessage is sent to informthe MP
side that the old CoA can be dereg| stered (step
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to t]ge? I\HE hlag Evg'oﬁm\ghgﬁta\gntilk WIIEﬁJ qﬁba(s 2&%]: N RU
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 WTRUJ 110 to receive user data before a new CoA is negotiated with
the TEEE 802.Y router. The WI'RU 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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fromthe | EEE 802X AGto the | EEE 802.Y AG (step
1936). This allows the WRU 110 to receive user data
before a new CoA is negotiated with the |EEE 802.Y
router. [0113] If the WIRU 110 fails to negotiate a
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[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 s
acknowledged by MIEL_HANDOVER, 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 WIRU 110

instructing its (previous) AR to start directing its traffic to the new AR.The ¥FBU
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triggers handover preparation procedures across the
network by sendi ng HOF _PREPARE nessages to both MP
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connect | p 3 2 MIH[ 8 Thfunpties esenas a
handfREbERPh \(BfeBh 180 dnd 2O MIT] Eadive

MIH MIANDOVER COMMIBhinessagedo the MER enfity i TR 110

Protoco]_.is to overc t e %0 fhen starts
discoppggts (ki %ﬁ,'m&m?u? H@E%%F?#%g'an?%e Po anl%sioé?ﬂp ate
for USRS efadoP R (BRp2100). o bt bl p heme
AR, aeips saes m%mawmwoww%@%@ﬁﬁ%%ﬁiﬁ
Q .and e n ' LS HHRVIRSY tep 2184 nJhe
Fast g[\#égﬁ’%‘b‘i ‘é&Yeéﬁ%%}r%g{ﬁ? g&%@% ﬁlsels?%ﬂ I 31/‘;? g ﬁ{?% %& 3@6 %}I}rl the
P8R \@mpléfeladid pddkg Bﬂ‘em‘?‘s‘g@“@ '
hand\l?/’\TRU ini tl? at ed iIr)1t erg%OZ fast handover in accordance
new MR (stem313fesent invention. The WIRU 110 request s

[0126] Figure 22 shows a process 2200 for implementing Hierarchical MIPv6
(HMIPv6) using an inter-802 fast handover message flow in accordanece 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 WIRU 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 WITRU 110 moving within the same MAP region, but
changing from one AR to another. VThese types of local handovers are managed
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i nformati on about its nei ghbors by router
solicitation proxy (step 2102). This is wused to

build an internal |ist of neighboring APs at the WIRU
110. The WIRU 110 receives information pertaining to

Its surroundi ng APngﬁsuch as L.P nd MAC addresses,
locally ped ftensparensly g cqreesnenfiey ??ﬁl on), via a
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CoAsDREVACHS AR Ttink Criredf 55 (BCPAY Do the new
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Fﬂﬁﬁni prodédurasending andBU witlethe LcoA to the
thelv] nter net @gnt r o
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t.he uoc s of ferbisbak ArivaciplovAt L
This 18 ppid n?s ghg\ﬁifécnl\/%é%%ssageat /f?aéb ghsﬁgf{to
pomwntmm rfemmvm tﬁé)MM[&\demhAR trigger }Sé*SP Y 5%

handover |n|t| ssa e {ste ?&i b an.
the Bi Nﬂfng SRR oW %sage s sent by the

pﬁg‘% nessage afte?éiﬁohe prégf/ﬁd&gmfR r Cerecglgih%;);‘ver
[0129IACKT e VTR Hel Mhvhardng Feceived Hhe Wigds gl ‘%}PE

i nf ose V7% @p18Y IMthis message
thenﬁ@ﬁ%%%‘?gﬂﬁwgﬁ ?esé%q&bﬁ]% egﬁ bet v(\icg% the) pr 6V|nt)&1 h
incli3s Adoni BAARNSABptioh that2@dd)ins Ehe ReloA. FThis S the

ormation is sent fromthe MP entity to the MH
WTRIFa Koy torignbfodn (step 2128) and the M H handover

01851 "CHh 28058 a BACK to the WIRU 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 WIRU
registers its new RCoA with the HA by sending a BU specifying the biding to the

HA. 142 (step 2226). |
[0132] This step is part of the MIPv6 route optimization method. A BU
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MIi_ HANDOVER COW T nessage to the MP entity and
the WIRU 110 di sconnects with the previ ous AR (step
2130). The previous AR then starts forwarding
packets to new AR (step 2132). In order to announce

itself to the new AR ,and as ,spo
similar o Gaitnin herpreriousistep fﬁ@ W‘F&f m %‘%{i&‘:}?
s{a%mmaﬁehmehhwm Rthe
2228) ?@%ﬁ%gﬁ%}é%r#igggﬁtgover IS conp and Qﬁ@kets
purpo@y of tRaenitting @aebbtsdme m 2288w AR

o g e g %%aémﬁiiiiﬁ?"ﬁ’éfém
descnbéﬁ ﬁlrth% Prefodld e‘iiﬂjvdimeﬁtsﬂn@aﬂgml&r ovnki gture

thé present in Thi [
or elemebt oh1 ﬁemdg@ﬁ%ﬁ‘“%ﬂé ftgﬁl Qihgr fea gna | ng&?gag_e (gﬁe
do tioa§ wihalraditioomb other yeatures
Preferf%‘?%}lggﬁﬂ&ttgy t Jgﬁbgﬁeﬁgg% the WIRU 110 noves from
and elefient®bl fhe prosdrdrinpaition. (MAP) to  anot her, thus
changing its regional cage of address (RCoA).
Atypi cal scenario of a local nobility case is an
WRU 110 noving within the same MAP regi on, but
changing fromone AR to another. These types of | ocal
handovers are managed 29 locally and transparently
to WIRU s correspondent hosts. [0127] A WIRU 110
receives a router advertisenent fromthe new MAP to
which it has noved (step 2202). The gl obal address of
the MAP is included in the advertisenent. Based on
the prefix received in the MAP option, the WIRU 110
fornms the new RCoA specific to its MAP. The router
advertisenent, along with the WIRU s neasur enent
results, is forwarded to the MH via a
pre-established |ink between MH and MP. The MH
LLCF anal yses these neasurenents (step 2204). The
M H handover function perforns handover eval uation
(step 2206). The NI Hhandoverfunction sends an
HANDOVER PREPARE. | ndi cationtrigger to the MP if the
M H handover function determ nes that a handover is
advant ageous or necessary (step 2208) and it is
acknowl edged by a HANDOVER PREPARE. Response nessage
(step 2212). The WIRU 110 obtains CoAs, RCoA and
On-Link Care of Address (LCoA) (step 2210). [0128]
Upon receiving the M H HANDOVEIt PREPARE. | ndi cati on
trigger, the NIP initiates a pre-binding procedure
sending an LBU with the LcoA to the previous MAP
(step 2211) to reduce packet |loss and to performa
rapi d handover.
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This is performed in consistent with the
meke- bef ore-break principle. At this point, an
M H HANDOVER COWM T. I ndi cation trigger is sent by the
MHto the MP (step 2214), which is acknow edged by
an MH_|i ANDOVER COMW T. Response nessage (step
2216). [0129] The WIRU 110, havi ng recei ved the
trigger indicating a handover, then sends a Binding
Update (BU) to the new VAP (fiSAaRs2218). This nmessage
i ncludes a "Hone Address" option that contains the
RCoA. This BU binds the WRU s RCoA to its LCoA.
[0130] The MAP sends a BACK to the WIRU 110 (step
What pdainetht$ the MP entity sends an I P routing
information to the MH handover function (step 2222).
A bi-directional tunnel is then established between
tthe WARWirkld3s anshdrhit/meevive Mt (WITRA)2224risipg131] As
soon as_registration is confirmed with the new NMAP,
a procespeT padiguedfioanRerate t s new RCoAwi th the HAby sending
a BU specitfyj i hﬁ&i' t : (
2226). [01 2?%*’2%‘?&% s pg%tgglu%%%a%kg%up ghwork (AN)
specifiopirbiicgbstiaoks, neichasd . thé pBukal3g ofiAl lsaecifio prrbi@col statkeincluding

previous . step is alsp sent to the N 140 ep .-
a physipalg (PHY}; enty, M?%@W@&o@@&&%ﬂ%@% i%&f@ " mobility

t
i t he.new MAP for the purpose of transmtting
mana%gar%l:%}étt%h%l rectly to that new MAP (step 2230). [0133]

Al t hough t hemheatameat arldnelenfigtisedto tcommpuesetd management
i nvention are described in _the rred enbodinments

i \ . ) pref .
informatiopadirestivarit ithen &1 SnghtibacHhg ENtEy. @ndmifje mobility
manaéqﬂe&e i ofae!ﬁ%ﬂ%f%%: by GpLthfe g&%[:olfﬁ%kg &8t RNGer plane using
efents of the pre erreg enbodi nents or I n various
protocoRiepienHlc torschi PH Yosntiiyt MAIC eotttigr afidatalibty mamdgement entity;
el enents of the present invention. 31 CLAIMS Wat is
and claimed is: 1. Awireless transnit/receive unit

(WIRY) comppi SR soR2PhRGessQlacpeA LU RHISRr (M) handover

operate: a user pi ane conprising a plurality o
functieg CORAsARIAVG ke¢add ansMHE feivenpnotsegam! vit dbk spamagiment plane

of the plurality. (%f AN specific protocol stacks
basediop}dqhgdp%agement iformation.

2. The WTRU of claim 1, wherein the management plane comprises a
MIH higher layer convergence function (HLCF) layer configured to directly
communicate with a mobility management entity of each of the plurality of AN

specific protocol stacks.

3. The WTRU of claim 2, wherein the MIH handover function is further

configured to receive handover commands from the HLCF.

4. The WTRU of claim 1, wherein the management plane comprises a

MIH:lower. layer convergence function (LLCF) configured to directly communicate
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a physical (PHY) entity, a nedium access control
(MAC) entity, and a nobility mnanagenent entity; a
managenent pl ane configured to conmuni cate managenent
information directly with the PHY entity, the MAC
entity, and the nobility managenent entity of each
of the AN specific protocol stacks of the user plane
using protocols specific to each PHY entity, MAC
with &idh! DMy @ﬁ’b‘i{t (ﬂ_ |, bl mm?qgf @:EEH Bf’ the ﬁﬂﬁ'aﬁ'ﬂy LERRY specific
802. 21 nedi & 1 ndependent handover handover
protocbustackean configured to receive an M H event nessage
via the nmanagenent plane based on the nanagenent
information. 2. The WIRU of claim 1, wherein the
RNageiRNy I ang fomPul %ﬁx%ré’m MPJ'MTTE B@hdb@é&'efunctlon is further
convergence function (HLCF) Tayer configured
configdiradetd tqpemeoam?ﬂnamdoaetreewnthndmambml firom ﬂwrbb@iﬁ‘emd to determine

entity of each of pluralit f AN s ecific
whethgy gihsglover eguirgd %ﬁ% E%‘ g?’%‘?%eé WREPBI n t he

M H handover function is fur_t her configured to
recei ve handover conmands fromthe HLCF. 4. The WIRU
& cl diben WTRAEr & rn:laihe Barvegswent thel deendoonpr ¢wes  andication

M H: | ower ay onv ence. funct LL
correspepdy @ﬁ%O%m‘gﬁ R43) it orRrifecat a%[alzéy pr #‘?%ﬂ@&ws
PHY entity and each MAC entity of each of the
plurality of AN specific protocol stacks. 5. The-
VITRU GthecWAIRN 4f ciner di whdreirMilit paoidosar isf fmmrthdromonifigured to
recej ve

Operaqfe%t 4 \oMEst ;ﬁﬁ%ﬁ%galeﬁef@rmn@oc%ﬁmﬁ' Te inpignpel AN specific

h dt}@pﬂﬂ]\é%rb LS required based on a predetermn ned
an 0crl teri oﬁ 6. The WIRU of claim5, wherein the

handover event indication corresponds to any one of.
Iink uall ervice availa |I|t or subscrlptl

f “the method
@f Of| @, AWREF PrYEReLsy updt, the metho
Compr{ éher confl gured to oper ate a technol ogy specific
handover plane configured to inplenent AN specific
hmﬂw&caﬁugoﬁohﬂt&y BanAcembhbdnfoomaipe batveeas pehlessgement
' ansmt/r ceive. unit, the nethod conprisin
plane a a user plane, wherein the user plane comprises a%lurahty of access
network (AN) specific protocol stacks, wherein each of the plurality of AN specific
protocol stacks comprise a physical (PHY) entity, a medium access control (MAC)
entity, and a mobility management entity, wherein the mobility’ management
information is communicated directly to each of the plurality of PHY entities, MAC
entities, and mobility management entities using protocols specific to each PHY

entity, MAC entity, and mobility management entity.

9, The method of claim 8, further comprising:
directly communicating mobility management information between the
mobility management entity of each of the plurality of AN specific protocol stacks

and a higher layer convergence function (FILCF) of the management plane.
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comuni cating nobility managenent information between.
a managenment plane and a user plane, wherein the
user plane conprises a plurality of access network
(AN) specific protocol stacks, wherein each of the
plurality of AN specific protocol stacks conprise a
physi cal (PHY) entity, a nedium access control (MAC)
entity, and a nobility managenent entity, wherein the

bil}j age {. n t] b onmuni cat ed

gﬁree?&éI?%ﬂggéﬁ%%Fniﬁg%%ﬁ%%aol ﬁa%?gPHY entities,

MAGiviapt ht hesdoand comkhdnd Viromnage nHNCR sk d esn udiengnobility

protocols specific_to_each PHY entity, MAC entity,
managgmentobfarmatiomitag MBAhaadeyenfungtiorhe net hod of

claim8, further conprising: directly comunicating

nmobi l ity managenent information between the nobility

MRNagERe e tdotidrylHfn 8akhtlal dohgpriditigal ity of AN

specific protocol stacks and a higher |ayer

dusvidy geneunigatingonobitrmyapteametviiagasidon bgiweepn the PHY

., 33 P nmet.hod. of ;cl ai t LSL.ng:
e 2By O RET RSO o P PR o s
a lowel EreFRBhY o ncdBNagRTEMIL CHF sfrtime trh ona geinénthdlne.

handover function. 11. The nethod of claim8, further
conprising: directly communicating nobility

nag nt .k nf,or.nat.i o t . . entity, and
The” VAEE ahgtpy e T RS b el oA
sRReHhECa HaHdReet eStACkediantlon Ardb@wWeie LAY in a MIH handover
convergence function (LLCF) of the managenent pl ane.

- functiorpof theemppagrrdent piang: and1, further conpri sing:

rrecei ving a dover._agvent .indj ' m_t h :

FREE Y JRETEP Bl o AL e oy, pftermined
criterigmd det erm ni ng whet her handover is required based on

a predetermned criterion. 13. The nethod of claim

12, wherein the handover event indication

rresponds- tq any..one,of r-|j ity ' .

100 PIBRRRGy oA st BB (hsrsinh Bl BRIk ovBRE K diBution

corresponds to any one of: link quality, service availability, or subscriptions.
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