[0001] METHOD AND APPARATUS FOR SUPPCORTI NG HANDOFF AND

SERVI NG RADI O NETWORK SUBSYSTEM RELOCATI ON PROCEDURES
wOR00x/182d86LE TUNNEL GPRS- BASED W RELESS COVMUNPCATISE#N7/002232

SYSTEM [ 0002] FI ELD OF I NVENTI ON [ 0003] Tlie present

invention is related to a wirel ess communi cati on

system More particularly, the present invention is

related to a nethod and apparatus for supporting

handof f and serving radi o network subsystem ( SRNS)

rel ocation procedures in a single tunnel general

packet radio service (GPRS)- based wrel ess

comuni cation system [0004] BACKGRQJND [0005] Figure

[OOWJ? hows a con o)

. SE
shovvs .,
data tr A[ lﬁj
entities. AN A

incl udes at | east on [V su port node ( SGSN)
[0093 and at | east one% m% rt node (GGSN)
[0003D. Therwé nebest GREMBHCRA! rdAtsY $b oM wRBlebs [doRBhunication
es a universal terrestrial radio access network -

sysEORRANPTa PETHARIER, Hhp RIBSTEVERLAB S TEIRIFS taccmethod and

apmhwm stBpdEting haﬁ@oﬁs had kervisy s&m&%&iﬁ )su@mtéxﬁ ¢SRANS)
etwork controllers, (RNCs), (not shown)

syste
relaggion Broce VSSi Ded sipgle GP%’P‘?L( %ﬁwaw%keés@dw sérvice (GPRS)-
badefafizBleks cOHGShYSicaibh Sydt¥WhRUs) 120, each including a
term nal equi pnent (TEg 125 coupled to a nobile
termnal (M) 130. The nobility in the wirel ess

[ooognni uni cation system 1@hdRGHRaSINT at ed by anchoring
an Internet Protocol (IP) session at the GGSN 110 and

[009p] owi ndigre hshews peoryeniimal GRR$hird gpnendtiog (3G) wireless

conf o ST MO o Bty s

as welpscusen defbe kEawdey berfacagrhedweenvermusaistwetledntities. The
wureﬂs,%s COmYERhicaRBh sydtefl f@cﬁm“cﬂmf&t‘iéﬁ%t%e%%%ﬁg‘dﬁ&s gIlpport

ure 1 to provide IP connectl
nocter( ) 1%a@,<hémash0@ @JewazﬁPBS@PRSort node (GGSN) 110. The

(0) N
 wiBsS Nl oo el 08 0 il
radzo ggessionetserk JLEFRANY Ad8| whith irnscleddsatrhé ohedore radio access
networks (RANs), base station systems (BSSs) and radio network controllers

" (RNCs), (not shown). The system 100 also comprises a plurality of wireless
transmit/receive units (WTRUs) 120, each including a terminal equipment (TE)
125 coupled to a mobile terminal (MT) 130. The mobility in the wireless
communication system 100 is facilitated by anchoring an Internet Protocol (IP)
session at the GGSN 110 and allowing for multi-level mobility by supporfing
mobility management (MM) protocols for IP and non-IP traffic/services provided
by the SGSN 105.

[0006] Figure 2A shows how dual tunnels are established in the
conventional wireless communication system 100 of Figure 1 to provide IP

connectivity for user plane traffic. As shown in Figure 2A, a GPRS tunnelling
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bet ween the SGSN 210 and a radi o network controller
(RNC) 215. Both tunnels are dedicated to the sane
wazger7/10338 GTP tunnel 220 has a user pl ane andprar/us2007/002232

control plane. The user tunnel 225 is an | P tunnel

havi ng a user plane and a RAN application part (RANAP)
control plane used for control nessaging. [0007] Wen

an intra-SGSN handoff is inplenmented, the SGSN 210

swi tches the tunnel from an old RNC to a new RNC.

R T R P

205 Cith aat BGSN @10, satd theechAdl wiettepline mumel D25 iseestablished

RN AT Bl i 520

are dé@ichted tdkise éﬁﬁeh&ie@l} aﬂ&ﬂGTIPf tuﬂmltZﬁﬂghas RNGerslane and a

cophnect e tothe N as rce
PGSR RS (A S o
ieafibh Past CRANATRD haﬂgeﬁ pldriei ssedrfoc echtirel inessaging.

foI owed by an intr i.ng. area

100 oc ec e snsrr Rt Pandi S PeShERGRER fhe sy 210
sw1fc%@§ tl:i%tlﬁ{rfé@fﬂﬂﬂahﬁ)l@fimtd ahey RNGL Abomlbimed‘lhﬁldllh lesadover

the o routing ar In this case N has
and SRNSrelgeatipmoprpsedEis inmiset b B OSSR Fop e byt ()

coni[agcgg)éi 9‘,"?"9 faﬁrtﬁbtml'ﬁage Fohlthé IBSuﬂQV%;Wﬂé RN_ccfa]SSRNC) to the
{ etarget I S. connect .10 t

taraseSRNDh st eoRGrraes S Botoes desids Bptbe AR In the

proé&iu@'@ Aheq 1IRCAAY R chfedd GF 1Y il det ﬁNCSm%ﬁﬁQGﬁéﬂ €o tlse same

y an inter-SGSN routin
SGENos diee SpBB0B G088 P2 GO SIS THAGHRe FEesgdppe is
perfirfiddl 2BtHd Yo uRAHY A1Qalié éﬁafﬂg‘édv\tﬁlg pRocediré & 8H6wed by an intra-
conmmruni cat | on Sést em t hat rouged into clusters.

SGENcrpusingseega 1R Mme%ocadlgﬁeo u’S | detegisddagdy is g dptra-

R it 8RB hahideds thiel 0l@ routi
SGSWP%]%%SE |ﬁg§ﬁ?|b$|¥lgrﬁc% 1%& 1ThoseaVVI'RL?S | n0 e, B axes

In this @ses‘@xecsﬁﬁﬂrhmemcggﬁgmﬁfpﬁaﬁtwabev ther and there
is RURAAL R thIBITG UBSE ﬁler}ﬁa\{/@ WPRPElEAHifh 2

registration process called a routing area &date In
[0008 RAUIE thretapget RING tsroepnetied o peli et%ﬁ@$ Jhrgithgsource

SRWR%R 1ﬁ£eanééNt gﬁb@xﬂl@c@: gh ﬂr%c&‘ﬁﬁ’@@é b@ﬁbﬁﬂed | 'i‘hfsl'kﬁrocedure

recel ves termnated call, the core network

is foligreed bh @nvmm RGERe routing Rmmpciai@mrﬁgeda%réa Thi s
(0ol M nate ?o*}ttﬂxs% Qﬁ%{ju% 2 eRATH 1@@9{5({‘% ﬁ?ﬁﬁ@ﬂ@ thOpadidg traffic

U t hrou ntlresstem which in turhn
witdiimg @i WllteimsLSI qpm@u@mtm(ass@mmha@ﬂs sirgnp¢d ing dusigsy Each

t.he , c [
clu§toer l}léée(l?ﬁ f%lﬁ{ifs o{lE&ﬁ%ﬁ%&ﬂ: §§)§‘ eﬁ%cl}fr)g‘ﬂt@ é‘ 1§ Sdt@gi.lgglﬁ gkeéjunlque
ideotifiar,n6w., routing area 1dent1ﬁer (ID)) Those WTRUs in the wireless

communication system that travel across boundaries of the clusters have to

-

perform a registration process called a routing area update. In the RAU, the
WTRU informs the core network regarding which area of the system it is
operating in. Ifthe WTRU receives a terminated call, the core network pages the
WTRU in the last known routing area. This eliminates the need to send a paging
message for the WTRU throughout the entire system, which in turn significantly
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connection between a GGSN and a new RNG New processes
and nessage formats are needed for a single tunnel
weapm7aazdszas conpared to those existing in a twRrOTUSHAE002232
approach. [0010] In the evolution toward an all IP
Network (AIPN), nost of the services and applications
are mgrating toward | P based platforns. This
mgration requires | P connectivity, and the generated
traffic does not have to be term nated at the SGSN.
readdi§HhL gh%uﬁgo?%gggﬁ,ﬂgg%ﬁlgé}s thy gg%eﬁgp gfo%sgnd&e BEReLAR: Bower
is a]loGted tSuvdMARMTiIG0 THe RAYT pragsmguirenthenesteblishmest af echew
to,a. seryvin j rk su t S | oc
connﬁcitﬁ)g petvee slxggdl}%pl\r %%rle\éﬁ Jew %&Yaéwelg]gfv @N%Z:sge% an(?tmessage
formmmma madeMra}sngmtumlehmm aelt at emspaxridcoihR exdsting in
" rcelRNCi‘ a.target RNC, an old SGSN, a new SGSN and
a Wao aRRYAH- GTP- U tunnel is established between the
[00B3ur ce RiNEharsholitorCESNard ey Al U Blelibrls €ATRNY, most of the
r.el ocati on EE ui red msssa e to the otéleGSN T ol d hi
servdges, SRd RPN FEF FRISEHPE ol ULR (Pared spigiortps, hThis
mighetioPERNirds kP dufikieSaONys #idl shagésdratal ﬂraﬁid@wseﬁk have to be

nessage RNC whi ¢h, i ndi.cates a.singl.e .
terip et ab o SO, FEStetion St e PR Ry T Syirate to
redaietHRay andiglesdssiiL péwenattieeGssf. the WIRU and t he
packet data protocol (PDP) address of the WIRU. The
new SGSN sends an update PDP context request nessage
[0o1m the GGSN whi ch indi catggnvavaiRg! e tunnel operation
and the TEID of the target, K RNC The GGSN updates . a
0ofeln g ngT8e PRseph geny ‘FEP%%RF“F HOt AeSPHENG FRdi petwork
sub3yieinN SRS #ellbdadidrO indthbB ewhadh G qdeEiHenﬁemw HRrbless
tunnel is established between the tar[g RNC and. t he

comazpymicatingy sygieryipclagprgat deard onesWildidaa squreepBiYy, a target
RN@RIa%FoﬁEﬁﬁﬁrPTh%@FséEﬁ BRAVY NGEshO014) AITEEP-U tunnel is

det ai | ed understandi ng of the invention nay behad from

estahiished hewpery thie sewrost RNk ard theEERANy ddeciysen Rl sends a
relodhMbh rggl uited r@éssﬁ?é'wltﬁe I srhe. undesataeeN fnds a forward

N e
reqt Lt GhE33¢6 RO Lk G%%&Q&L@lﬁ drh gl %11136‘1 SE Q¥ WEion, a
e convent i onal esta 1 shnent of tunne

tunnel endpoint identity (TEID) of the GGSN, an identification number of the
WTRU and the packet data protocol (PDP) address of the WTRU. The new SGSN
sends an update PDP context request message to the GGSN which indicates a
single tunnel operation and the TEID of the target RNC. The GGSN updates a
binding of the target RNC TEID v%;ith the PDP address and the identification
number of the WIRU. A new GTP-U tunnel is established between the target

RNC and the GGSN, and the old GTP-U tunnel is released.

{0013] BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A more detailed understanding of the invention may be had from the

following description of a preferred embodiment, given by way of example and to
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[0017] Figure 2B shows the establishnent of a single
tunnel in accordance with the present invention;
wpQOrap29s8gure 3 shows a prior art tunnel prot®coius2007/002232

stack; [0019] Figure 4 shows a single tunnel protoco
stack configured in accordance with the present

i nvention; [0020] Figure 5 shows a single tunne
establ i shnment procedure, (packet data protocol (PDP)
context activation), which is inplenented in

ordance w.th :
ve EERONIEE bR LS P Bl O Rb A
[0013| ocat Fagurandl r shibws g aar emveptiahel uSHRS aaaanSCé wireless
t unnel ﬁpro%ch in accordance with the present
communigetigR SYF§852] Figure 7 shows a system
[0018Inf | guFadurer2ahers thmb«&imltiomgl astabRbitmeat of dtabtunnels;

e R L ETCR N ONE LR IR —

Witlillﬁuepi'éséﬁtnﬁxﬂﬂﬂﬁﬂn F| gure 8 is a signaling diagram of
SRNS reI ocatl on rocedur in accord nce wWth the
[Ooﬁiesent HERFE T SRAT Fé’é’?&’]arﬁ Boret Broterghstasksy st em

[oorgnfi QUF@%I&H abghewe 4 ngthRERthAE Prétobdll StdcinBehfigured in
caonbi ned rd handover and SRNS rel ocati on and routing
acc‘&'ﬂé&""ﬁlﬁ’dﬁ’t SRISERR Y eRA°B: cor dance with the present

[0020)Vent | @hgurle0d dhdwEialsinglel Purski) Wt bl EhSAS procedure, (packet
configuration after inplenmenting a sjngl unnel

data preforldPREY gomtsxtiaciayation), whigh 1 é‘PB’c%‘%‘?’Eﬁé HheccPEiancsgrith

the@,rrg@bdmgaéﬁlm ocedure in accordance with the present
invention; and [0026] Figure 11 is a_signaling diagram

00} a si ﬁ‘gwet(im 2 sYseReePiguration dsler ipplemeniang SRNS

reloﬁ:ﬁheﬁ ahd¥Bufhg ‘a%’élﬁﬁdéﬂ% RGALRAANAE tWhLd] aPPRSAE®in accordance
enbodi nent of present invention. 002 DETAI LE
Wlth)EE@RF@Hﬂ@PGﬂtWﬂE PREFERRED ENMBCDI I\/ENTS [ 0028] V\hen
ferre
008 s ¢ 1o R e ey P foniler il Gh6ifting an SRNS
reldcptipn @gogedyre and e"pu@qmagﬁ@ mpdetse,nsma arfppgledunngl approagh in
accéfcﬁé Wltm SsSHPERS ﬁ{n unit, a pager, a cellular
one er sonal | gital assistant (PDA), a
[Oozainp ute Flgmre Gisyp Bgheling fiagrem efaay SRRV z@@f@élpamreceﬁure in

accRBLRL Wh 1L rdbhELRRSLRAYI ronment . Vihen referred t o
[0024] Figure 9 shows a system configuration before implementing a single

tunnel combined hard handover and SRNS relocation and routing area update
procedure in accordance with the present invention;

[0025] Figure 10 shows a system configuration after implementing a single
tunnel combined hard handover and SRNS relocation and routing area update
procédure in accordance with the present invention; and

[0026] Figure 11 is a signaling diagram of a single tunnel combined hard
handover and SRNS relocation. procedure in accordance with another

embodiment of the present invention.



hereafter, the term nol ogy "base station" includes but
is not limted to a Node-B, a site controller, an
weaceeEse2938i nt (AP), or any other type of interPatiusgo7/002232

devi ce capabl e of operating in a wireless environnent.
[0029] The features of the present invention may be
incorporated into an integrated circuit (1C or be
configured in a circuit conprising a nmultitude of

i nt erconnecti ng conponents. [0030] In accordance with

o1 pRERidh INECRIPRION SRl REEREINED vaibpyies

[(0023ssi onVidtedt heefernel GEBN hextaliierowithg fierminélogy | ewalreless

erariip bt e P UERY DB PR P A Bl S pment

(UEPD, gunebi2d ssehmms afﬁnedgimmabﬂe -sribaceibéri nnd, aap@géraehcelmlar
cordance Wwi e se nti on. si ngl e user
teleBRGRE F drmtaydpeitel Resis AL S Farhistug® ahy Siber type
of u@éM@ﬁG&hé@ha%@d\ﬁl opdiratifig %?Xﬁéﬂss ehﬁ’{lbﬂg%ghwo Whemelferred to
ro shaq e t t er.m_nat
herggiter, Hptemmpng ﬁ?ﬁeF SRR ipe % tifao liviter to acNeds-B,
a sitd1oriti6l1@r an Wbdesh pﬁﬁﬁﬂ@\ft)h 8t abfeothePhygd Of daeeeme! 6vice

%ﬂc:%ets travelin ri bot h di rect| ons and transl ates
capahle f ORETAHRIYE FTiET Q?Ee’b‘fIB?IHE‘SP ‘formats of the two

[oogginnel s'raaqe@ﬁﬂeg 8Bthd prefest ﬁﬂzleﬁtibﬁriﬁg%r bBRAENIPEIMLEA D an
in Figure 2B, _the SGSN_210' only_ establishes a tunngel

integgEEor T SIS bOSonBARFoAHE. RNEPHoRPRSpR R Mulfitude of

mté&ﬁg{@ﬁﬁgd@hﬁ{&@g@sﬂ protocols, (RANAP-C and GIP-C). In
he si ngne t unnel groach the SGSN 210" is no |l on

I
100 ?f(Hvo| ve qurﬁen%mt e Reesephiveationyihe m?b%bt:ogﬂe(ﬁl’%s (3G .

or bb{nﬁ{cf)' §ys@@§1§@§fdcmﬁ@&i‘b§r ARcIREERN: HOIP 8RERANASHe HonEGGSN
unatere), in th directions. The SGSN 210" is no

and, lgyangifay ml%ldler’ﬂl pRbilifyepng b¥ s rpeydes sxisting M pratacols
for BNQIﬁ%iSaﬁﬁrb@r%hé‘s NPy t13¢ 8caiNowed to perfornl act

on the user plane traffic. The SGSN 210" only nanages
[003H e conFighreZhshqwes a pingledsergolnng tranel appgoadiein gegerdance

‘m@%ﬁﬁ@f@bﬁg iV il e i gﬁ aagi sﬁlané E’u&eaez%otlé gfséa £o rem%e the

connects an and a using a
delagEmd pracessing pawer pﬁalc Sﬁwﬁl‘ﬁ%@t dnhe hwoﬁen@!@png@ch shown

I
i R Paf AP ekl R 2Eat AT GRS S wor
plage unnied 22864pdhe |R:N € Z1§; whidvintiang thhbtheGINSPDB10 dedddes the
; i ar ;
peckffs DY TG 930 95, Piot 1 BBL LA gfferne
protecel formads of tlee beoltunnalsk22(cand #i2hg Iroa single tunnel approach

shown in Figure 2B, the SGSN 210’ only establishes a tunnel between the GGSN
205' and the RNC 215' via two separate interfaces/protocols, (RANAP-C and
GTP-C). In the single tunnel approach, the SGSN 210’ is no longer involved in
the user plane traffic. Thus, the user traffic passes through the SGSN 210"
unchanged, (i.e., unaltered), in both directions. The SGSN 210' is no longer
involved in the user plane processing. Only the RNC 215' and the GGSN 205’ are
allowed to perform/act on the user plane traffic. The SGSN 210' only manages
the control traffic, including MM, RAU, and the like, associated with the user and
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exi sting GPRS protocol. A GIP-U tunnel transfers,
(i.e., tunnels), user data between a UTRAN (which
wone7adzs3 RANs, BSSs and RNCs) and a 3G SGSN, aa@/us2007/002232

bet ween the 3G SGSN and a 3G GGSN. [0033] Figure 4

shows a user plane in the single tunnel protocol stack

i n accordance with the present invention, in which the
user plane tunnel fromthe UTRAN does not term nate at

the 3G SGSN. Instead, the UTRAN term nates at the

its %%ﬁ\l’gra;ﬁc ar%% g%ﬁ%ﬁ gipo- thS ama prsé%r r egﬂ}éﬁ 205

usirggrh @I Preatirol piar@Tte. ctdmmnmadate snﬂs tloe 653N 408’ hod meRANAP

cobf’ bln, i Clmmanele SR SRR PATECoPha £ THRERTS popurs

bet\péﬁSBNCS nlie G SN. 2IUh$ msp@iﬁb]klfmpfovﬁdhxgtﬂlmrm}BMOE with

tme e T B SRkt ORGSR R A SRdlE ez

[OOmC andFgaN Bnﬂﬁfvﬁﬁ(aeﬁnoﬂmi't b‘mmmalﬁrbﬁg:oﬁlstaﬂi au&ﬂ‘dmg to

exidi GELPrURRT L LB ISR Aoty oo FREPSFhiebr date

betxtééétlﬂ\lﬁ (8] 'm.mmmhcmﬁdlu&ég RANfls_UBBfSB %.nflgﬁgﬂeﬁghcf @B?FS';@SN and

to tro | C or ase tra | C.

bet ‘Tﬁ‘é“t‘slﬁ%ﬁg?g&gﬁ ﬁe%‘Ld*&%fE r the control plane

[oogs]gnal I M@%Wbﬂ?ds %&ltlslegfiﬂﬁrﬁé ﬁﬂtﬁ@@i@@wmmt nel’c}ﬁdtd&&kﬁ&h ck in
a ecCl Si en O esta | S a.si.n | e un at

accmaﬂcwlﬁmeswr%@natfzﬂenmﬁns} whighhtpesyserp %ﬂ%t%%%éfmm the

UTRAN désthdt¥eAtinathk e tINCEHLSHOM. dnstaactie UTRARNYRiGates at

TEI D and the QSN TEID f | f
theégrcﬁc%% SBEAE Tomndlanewna ) GrA R 50N Fonar Y Pimeed o

enkbiR IPLT@hn &N dnRORYerrdd eﬁbodﬂnﬁ@rﬁf PROOTHIE tikeRb Bfused as
t e RNC TEID and inform'ng the RNC of the GGSN TEID).

anlﬁﬁ%#ﬁ?case of a handoff between RNCs, the SGSN i s
[oosgspons m%s rd BF 1suﬂdﬁ%'h£‘En§'?ﬁa 22 i gh A rbt&s%ﬁl\m%%htmel
e

new RNC I D information and he est abl i shment of
estahligimeenth ercorrlenss Jvith dhe errsseoipyeationngTeetsipglel tunnel

fun€3b2NktySRARREs Eﬁé)&&gyra@ld ﬂﬁ@%&ﬁlg ?&tv@r Rt ehoseisN BPR ducing

context activati on) 1S 1 enented In a

thepiep fargy obesohtiane tmqb@w?eﬁhﬁ @ and>@Shnrtedaes, and by
ena'bﬁ‘il\ig?h?é‘c@ Gser Bfatn%n(eﬁ%&#efeﬂ%e fﬂ@ﬁ)’l@ﬁk} a&ﬂi‘éﬂe‘l’}b@ft\r within

, an SGSN and a GGSN i n accordance

the\naphett freitehess &) dqwem |Hﬁwevmethmmmn§eh aepreach will not
ehrﬁﬁxta'té/ #h& nBEX for the SGSN to manage control traffic for IP based traffic.

The SGSN is still needed for the control plane signalling, MM and call/session
management, and makes a decision when to establish a single tunnel rather than
establishing dual tunnels.

[0035] In the case of a single tunnel, the SGSN should connect the
RAN/RNC TEID and the GGSN TEID for user plane by informing each end point
of the tunnel of the corresponding TEID of the other end point, (i.e., informing
the GGSN of the RNC TEID and informing the RNC of the GGSN TEID). In the
case of a handoff between RNCs, the SGSN is responsible for updating and
providing the GGSN with new RNC TEID information and the establishment of
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context request to the SGSN 515 that includes PDP
type, PDP address, APN, quality of service (QS) data
wand7ilomsBi ke), (step 525). The SGSN 515 val i dateaskdee/002232
activate PDP context request, selects an APN), and
maps the APN to the GGSN 520 (step 530). The SGSN 515
determnes if a single tunnel is supported and/ or
requested, and notes the existence of an RNC TEID
(step 530). The SGSN 515 creates a PDP context request
th%%etuﬁnqqes PDP Type, PDP Address, APN, a single
request an RNC TEID, QoS and the like), (step
[0035@5) THégGESi sﬁﬁ@scar ma@hstmﬂé])l%stabﬁsémhentemmeé&rd, Mpdcket
APN, . an. i ndi cat or

ao I ASE BB YRR PR S aadE R A e

condrmhitRicalibapsPetem ihbdMERUa SWSI‘RUd 506 RAMARNCGI&EEs network

R BT b IR PR s R S rchderiaishf 520 in

accérdaned witd the piageat irﬁ@arﬂ:h%t T}man:E ?T)baﬁéﬂdsmsﬁahae PDP
nt er nati on Ife er
conffys Ter e e ASRERS Faftinel R EUP S00ees aPN,
quatli]lcﬂyl e beﬁ&iea Qd& [z hn(kjil’th@ l’lﬂﬁf) [ (Q?%pt 535')8 ‘IM ﬂ@l@f 51%9validates
e n i ndi cat.i no nce rom
he ek, = Pegesty frlents an APRECRnd 1550e HAE ARN to the
GGspvmce(tsP%grw?]))nfﬁia sesgfsss d.éﬁérﬁﬂ@e@ﬁ%@@tt(ﬁﬁhﬁﬁs%ﬁgg%rted
0O es | S e new tunne Yy e
and/gr regresre i potesdhe eXiSLepsRi ﬂnﬁ%ﬁq@ﬂ@lﬂw - e SGSN
515ceSiteb APBER REstexD répeat ¢hARRcRAaE BXIP TRS) PIHRARArdshEAPN, a

ingleBRPIRTL 38 RN T ERRCROR AP t (st 835). The GGSN

520&irbéﬂeb AIFEDP coifbdst FodgansPERa i hERidePPDRUGHEFDP m&edsDAPN
and the Jike). The SGSN 515 inserts the GGSN a

an }Iﬁil?%tgr %%@ztle tunpelds grantsgp GEFANEEL Peeeﬁpé&i the like

(step'5AM) 1 Be FEERIU( 50520 &) RANRNCEPEY &tahidh 4 REdibGSRREBEarer
to be sent down tothe WIRU 505. Thus, if necessar

(RAH{stepdia)1 90, 1iem 060, theSEBN bineesthe RANGISGH Garhange
tu_nh@l' %thﬁcglﬁm né BRROETThdes! d e dB3R ﬁahbhkiﬁfé&%ah%ﬁul LihStriber

est abl i shnent of step

dlrepmmren@@babﬁl@ﬁ?%f s? §RH address a@%@r@ﬁéé\a THdDweed tha§GSN

5 15%%5%@5%1&%%%16% tHd RN/ C Q‘@b gﬂgr rg(QPvmg
dress, RNC TEID and GGSN TEI D (step 575).

151115 adiarvef agsepi@arice Aramm php GGIN detestaklishtthei tgmel t 'Bhe B&SN

515\8&d08R fpd@dtel POFC 3bSxt h%qﬁéﬁS&D tRe CGANS 598! &tep 560) to
tunnel (step 580). [0037] Figure 6 shows a system

estailifty §be R0 uBERbRY iRforEWRegCH AR of fheo ¥ BEID
assbdla RRCRHItHAMeCradhibht, 1 HePQERIN 5D &BhEYAn update PDP context

response to the SGSN 515 (step 565) confirming/rejecting the establishment of
the tunnel and the associated attributes, (RNC TEID, PDP type, PDP address,
user ID, and the like). The SGSN 515 inserts the GGSN address in its PDP
context, sends the PDP address received from the GGSN (step 570) and prepares
for the response to be sent down to the WTRU 505. Thus, if necessary, the SGSN
515 updates the PDP context in the GGSN 520 to reflect any changes in the QoS
attributes resulting from the RAB establishment of step 545. Tunnel

q-



[0038] Figure 7 shows a system configuration after

i npl ementi ng a handover procedure that uses SRNS
woebaaardsen and routing area update using a si RQIAIS2007/002232

tunnel approach in accordance with the present

i nvention. The single tunnel between the GGSN and the

source RNC, (when the source RNC takes the role of a

serving RNC (SRNC)) shown in Figure 6 is switched to a

new si ngl e tunnel between the GGSN and the target RNC

estt et Rgtrbrg oP-air e gt SRRV 3o A0 the gESN

520dachaling ne tMSISHRNS B]}BP cddiréz) Rand TRID :aﬁg GG MEim Gtep

f 039 signal in ram
5755 The RN 515 5P bp s At EO o eng Senphfupe WIRU
505apgat Q&hbaﬂelﬁnge Wééeev%?e Bg gaslﬂglé&bﬁﬁsl @ﬁéﬁ’lﬂmR 5 xation

st clu a a source ar get,
00Fie: o1b Fiinrbop (FheRs s lem R EEaKOR oA S ritaating 2
handdfer ﬁro@éﬁ@fedﬁ%oi{ddﬂhe%@lé %IZIE @Qéi@:ﬁgn@nﬁdif present
vent i n step o) tunpel is

wo%@t abl i gnF@ﬁJeb t tth SYSHIR OnRERIaHon Aten H@P@RPtmg a
han830er pRI24dire thas uess SBRNS td16cat v £8] NGk Srddashdias utsihg a
Singﬁerfornglmtla e SRNS elocatlon At this point, both

BItRReL ARP IiprAccgEdancg v ikhrthg present mveption: 'Dhe single

tunfl Bt cbAlthe wam\rtamrtﬁb%ouﬁcermcocm e RRAEVERNC tb@kes the
WRU 805 and the source RNC 81 (data flows via the

role ofr yeering NG (SR GH sheta HSFlg“d’ﬁff is FRibyhedsipa pawy single
tunﬁlaﬁB@tv&ééﬂnﬁie( G SPe Washe! t!aegaom@daﬁﬁg% gaﬁagvéxhﬁro%le@ure,

N 820; and GTP user plané tunnel (s) between the

(thp&hsésFB%z%Néhtﬂheﬁéhe@}@ eian SR pas| shogipin Eigire hafter

perPHifg tRNSRND r&8Bst o ah@ rBaBhl ARed BQHALLSE FRISAGE
é|nclud|ng rel ocation type, cause, source |ID~ target

03P, souFeaRNEit 8 sighajing fagramaelspa SBATS seleratioe procedure
usu;é’a Eﬂfgl@lnﬁnﬁ,@é ﬁ%gzh &?eﬁ@ﬂfe‘&% BNQI‘@IJ—JQS cctmﬁﬁlu!ul?@atmn F\§ tem

U not i nvol ved The source

rel ocati on e to
incluging ¥ TRNA0m AspurasNEGHOR R fared AR (835, ameld SGSN 520, a
new SERHF IS LAG o &@qr@ rssfoofn 5@&9&&5&0@1&0&5&1 A ddgpent of the

security functionality and radio resource con
pregegR@pventdemcol context information, (including WRU

[oo£@Pabi ' Hl's ép) 831% 0;?:ﬁicit"l e@h?eé@ﬁﬁs g@bgﬁﬁﬂ&e&g&éﬁ%o

the ta ocation 1S an intra
810smdst 6@3&86& or an inter-SGSN SRNS rel ocation. In

00412 ©a5Fn BforPisd ElsoRRNE L] 8GR Lo BeribhiRitthte SRNS
relocation. At this point, both uphnk and downlink user data flows via at least
one of the following tunnels: a radio bearer between the WTRU 805 and the
source RNC 810, (data flows via the target RNC 815, which acts as a drift RNC);
GTP user plane tunnel(s) between the source RNC 810 and the old SGSN 820;
and GTP user plane tunnel(s) between the 0ld-SGSN 820 and the GGSN 830.

[0042] In step 836, the source RNC 810 sends a relocation required
message, (including relocation type, cause, source ID, target ID, source RNC to

target RNC transparent container), to the old SGSN 820. The source RNC 810
sets the relocation type to "WTRU not involved". The source RNC to target RNC

-8-



rel ocation resource allocation procedure by sending a

forward rel ocation request nessage, (IMsSI, TEID
weigab293g, Mtontext, PDP context, target PCT/US2007/002232

identification, RANtransparent container, RANAP cause)

to the new SGSN 825 (step 838). For relocationt o an

area where intra domain connection of RAN nodes to

mul tiple CN nodes is used, the old SGSN 820 may, (if

it provides intra domai n connection of RAN nodes to

d
trargggﬁexs) cggg?ﬂ'rﬁgﬁes c %cg%asv §ndy hgé&rsng AngS rFma%GSnNSﬁ)r g'elocatmn

a poo
cooridireatdbxnl, SEENtSF0nviidhalityl atd radio l@ﬁomh:emohtnﬂ E(B!R@ IDIhJ@Ocol

5. ., The PDP xt nt.ai\ns a GGSN addr ess
contfeb‘?“ﬂfggp%"é’n gn ﬁ:&f)% W?E{ff‘ﬁpﬁ% S#eYata, (to this GESN
[0048]dr ess ThrdoldpS GBI BB Fetéxmimat froivhtho targsGIW 82thea SKRNS

t he new SGSN [Jn ackets
relopfiigh o FEP TSN S Rl G REoARR i B SHAES Felogaion.
In tHiecetbfA @I tERBGSNSRING velochtianl, ahatold $G$ﬁ1 @2Otinitiates the

nmessage of st 38 is a Ilcabl onI he case of
relopAgian YOS AL B RES GoRdinE gﬁbcavﬂ%request

med38e IEAS ISP BIDSNE alihg, MMCo%ht@i‘t PBMﬁfe:dﬁB&&Q@ﬁdentlﬁcatmn,
i ncl udi ng. a permanent_non- ac §%stra§g%§£NA gy
RAI%'&mffwenE%ﬁPéém FriseaFR e g2RpEeR §33)- For
relc{cﬁflgtﬁtto Fﬂif:a%rﬁacseﬁ% miéa, agmhim e@ﬁneoﬁga&ﬂmha?]@;t&rﬁua)mﬁmple
e rge . cor nce w e
CN ﬁpég%%t ey BAR 0 ﬁ%ﬁé%@%%gtfa bR Qugtpcapnegtion
of RAN 53485 té uRP16 CNNRlesP AN lltipld) Carkot B@ENEor each
GGSN 830 and the_ associ ati on bet wee
relogptipn daraeRUBaPoshEre? B PRt She ol é’ﬁsﬁ@fﬁ‘ﬁﬁgseiﬁct one of
thebd® KEeoM AR ARPSERN 825t TRe BHP cd%‘bBﬁt éb&ﬂaﬁfstaaGGSN @ddress

and a_tunnel setup at the target RNC 8

for pser planand; Wlaé% JtdEhéyr diten (fonthip r%‘é‘f%}ﬂ aflﬁwmq%uplmk

TE) tér dia bie QHBS@SN 930 hhe tﬁéﬁawasesmeéwsé}fa UBEAKk HhABkets).
target RNC 815 and the new SGSN 825, since the

At the sammedtimaps timer ipataréed pedheddM andeRHP; ¢ratetrungds old
SG%M ersddoMvded rﬁ%&t%&ﬁtﬁ%@t ﬁlggsatg@rog%BAB 1§;§p1§@ifﬂ’t§only

of an NC. For each requested t he
in thnfcaswaf mjiﬁr-@(?eﬁfé lﬁlﬁ‘rﬁayloé@ﬁ?lal n information such as

[00 BﬁB | D, {RAR. PEIGTRE Qb sﬁsmehdggwoca@k%%ﬁ @g%qnéggage

nsport asSSocCl at| on. ormat1 on el enent
(mqlmlnm apermansnt nonteckegpertratomy (NASRWERY pdentity, cause, CN

dorhEiThialdtbr, (DR RNV e re A HNE LR A-BRE ARAEISH, RABs to be
or mat | on el ement rOVI

setup) to the target RNC 815.

[0045] In accordance with the present invention, the relocation request

message also indicates a single tunnel operation, the TEID of the GGSN 830 and

the association between both the MSISDN of the WT'RU 805 and its PDP address

with the TEID of the GGSN 830

[0046] In step 842, RABs are established and a tunnel setup at the target

RNC 815 is established in accordance with the present invention. Only the Iu

bearers of the RABs are setup between the target RNC 815 and the new SGSN

825, since the existing RABs will be reallocated between the WTRU 805 and the
-9-



the quality of service (QoS) profile. The transport

| ayer address is the SGSN address for user data, and
woOher7h29s8 ansport associ ati on corresponds t ot heTashkionko2232

TEID data. [0047] After all necessary resources for

accepted RABs including the lu user plane are

successfully allocated, the target RNC 815 sends a

rel ocati on request acknow edge nessage, (RABs setup,

RABs failed to setup), to the new SGSN 825 (step 844).

E e by..a transpor y
targgl GNCH1S {neR RS ket TallF a1 B T8k i (AR BERR RG] For cach
reqhi@ted RAB,dht RABs thfarmbtioh ehﬁsams ma@&sntémtha\bhhcshch as
ndstoth downl LD for er, dat a.
RABID! RS Sl iR IS B rdBlamd i e Aogigtion.
ThesRABIIDeinéatishiion elemhérticontdns ﬂa@kaﬁ.ﬁoﬂidhﬁerf dedritick bst\h:ess point
., SOMrcC 81 and ew SGS ] 0048J en
e GNP Salp R G R AR B Be o b atian lengtiprovides
thetdml | liﬂ:ﬁroggbrﬁb%(QﬁS) pf&ilg?g‘NWZSaﬁ@mazgemfa&@mk@se@the SGSN
al | gcate t new is rea or
addressdRE iFeR Lafs appighe I fTaPaReTd 2Pa1certion BrTPeRapiskda the uplink
TEm:eaaﬁge (cause RANAP cause, and RAB set up
format.i o is sent fromthe_ new SGS to the old
004dcN 82@%) @) nesesears ResuEFeSfoy ai"é?ﬂ@gt%ﬁ rlgsla&f%e'ethe Iu
usefBIsag aré Rdceabadly ARbcAtbE Y fakeRRNE 1515 §eﬂcféaéj)i'elo@atlon
receivye from sour ce RNC 810 the forwarded downlin

reqpeRickpP e s W@S?%ae@é%éﬁaﬁef;%o%@é tajled o eebmw); %6 the new
SGPN 0@2331 tep igtahe rmdmm g BE %%ﬁ%{%& Wefindd %y%%l@fns%ﬁs Ryer

is information fromth etarget to be forwarded

address; yahigh ip the pddressoot thedarged %‘t%élﬁ febuaen date, agdean Tu
trandifoPt BHBIJcPAiSh SHBIh dRfesparlls E%Aane 28R hHnRSTE RS fBNGser data.

TEID and the RNC | P address for data forwarded from

Fort epchsBAR: B0 RRIe 1P tthettiesataR Y&t Siianay Fecqive isipultaneously
dowrA8ehsdNca 8k2s 8btH Ben AN SEEhk 82ARC f8§b'a€fii £8P OSSR BGSN

resources, the RAB setup information el ement contains
8259nly NSAPI indicating that the source RNC 810 shall

[00483' ease When FERHSETSr BRI ShRLioW ok Hsé%t&l%&een-rﬁ% target

forward rel ocation responsenessage of step

RNgpHi5 antthe pewv BGHN E25daye begp allosurn, spzdls’m éBWc‘%Cﬁ$Hr825 is
rea%gqgﬁg telgbz?tl&ﬁ df SR 82 Q'oﬁz%}td PE&ath oﬂ%ﬁﬁ%&p\%& (tcause

Yy sendl ng a re1 ocatl on comman ITE sage
RANAR eawsgs end srahmnsfeb?le@pnb s dentafrooy therniwn §GSN 825 to

thegﬁi g@rS?\p 856 @st%@ig)l Opy ﬁg@loca-gpfn @Sgt e ore %8 m%mates

etermnes the RABs to ] ect
thapthethrgat @@g} 8ipds rmetomﬁ\ggvg from sgyarce RNC 810 the forwarded

downlink PDUs, (i.e., the relocation resource allocation procedure is terminated
successfully). The RANAP cause is information from the target RNC 815 to be
forwarded to the source RNC 810. The RAB setup information, one information
element for each RAB, contains the RNC TEID and the RNC IP address for data
forwarded from the source RNC 810 to the target RNC 815. If the target RNC
815 or the new SGSN 825 failed to allocate resources, the RAB setup information
element contains only NSAPI indiéating that the source RNC 810 shall release

the resources associated with the NSAPI. The forward relocation response

-10-



contai ned in RABs subject to data forwardi ng. For each

RAB subject to data forwardi ng, the information
wehkemantosshal | contain an RAB I D, transport | aper/us2007/002232

address, and lu transport association. These are the

same transport |ayer address and lu transport

association that the target RNC 815 had sent to the

new SGSN 825 in the relocation request acknow edge

nmessage of step 844, and these are used for forwarding

meiRe® g1 BeP IS SRR AR 37 2 BRIy SFT S goation.

[004@iwnl | NKhigssld SRESH sHO mﬁimuebcthb heldcat1gﬁbeRNSb§ seuding a

the lu interface. Thi S, pe
relQqB AR ARTHER] TaGEaRonALY BoBOFe RS Gk 0 B biect to data
foredies), m&dﬁre@mcasp@(sewm&o 'mlae»l&sém 820 ﬂ&errmnes the

‘mgggl th ,forgov\rlg%gi!agfg of 161% ge he grget RNC 5sd£}9£11be
confﬁhwﬁﬂlmatsusms tb eiae@ a&ﬂvm}diﬁg\l ol %a@BrRABCEu%}}’éct to data
throuagthelumterface t hat .t he data

forvggrdingthe méermmation ﬁéeng%ﬁﬁsé”%%m ngcsu_laaar%ABHP ttEFRf@ort layer

addrbis, Sl atetrduehbgaifdciabiohharheeur £ NC 84 mﬁhsport layer
routed_at |P | ayer towards the target RNC 81

F
addsgreymd AR dresnEF aﬁfﬁcml%&atatheofsagg@s@%é&éthada%eat to the
nevE SCEN 82568 tRE etReMiok FLR:t atheowdE] Ea&&s%%s 8t @cdptsm and

transmtted but not yet acknow edged

thea%wq wseddr fryarginsef dervnlinky %&?Qs fromdbg sonrre REP@&O to the
argIRREPs1 D9 qHe outed RNA8ILD it 8bat RAIFNNLEHRIKRPEFwnlink user

sequence nunbers. The source RNC 810 conti nues

datft (RS 49 HRe Genget é*é‘ﬂ EBI5t orravihel Mk infarircantbisdorrordigs is

Mﬁ@oﬂ@b@n@ﬂ@é&dé@&ohﬁle of the serving RNC is not
t aken over the tar RNC 815, and when

[00 | i ntngien 8@@ ahhe ST @NQr&l@ gy eRgoydingttothe QoS profile,
begﬁ@ﬂgﬁforg%&%ﬁ)f dagetd ﬂfe&ﬁf%?ﬁﬁ\l@@5@y tHURASS 0 Be subject for .

di scard _arriving downlink P- PDUs accordin

datp dpryandingSThe 611911"41 dorqaydimg at BRRD gelgciidon @ﬁ@ﬂ btemmed out
thréligh ﬁiéjﬁ'i ﬁerﬁ{cgpﬁxe%ﬂlg&ggt % e (10€s SRR Id%%v'e@ﬂ the source

procedure shown 1n gure oes not necessarl

RNCe$ 1@ endithe tergel RHC 848 wre dupdicatad bethess Cr8¥ and
routid dEren! ePfcggércﬁrthﬁlt et RW 5 5YFoF Qéélf]lsa.t(ﬁ@ﬁ@aref Q jch uses

source R may st ar dat a orvvar In step

a lagalgss pagket d@laomvemn@e mrptocakeYagR), (téxeequESQ@Ual netated to
s SRS O o PGB B e
IP lgyer vnxards tble tanget BONGE B b tastleen withdbeiyorel ated |dO®§1i)1k PDCP
seq@ﬁxgceggﬁélﬂte??ng "ﬂﬂﬁé s)r?ggéﬁ Rﬁ)@tb%? Qg?ﬁﬁ%%& Sr{n%*n%@nﬁé BupBlates of
downlink data and receiving uphnk data. Before the role of the serving RNC is
not yet taken over by the target RNC 815, and when downlink user plaﬁe data
starts to arrive at the target RNC 815, the target RNC 815 may buffer or discard
arriving downlink GTP-PDUs according to the related QoS profile.

[0051] It should be noted that the order of steps 850-876 of the SRNS
relocation procedure shown in Figure 8 does not necessarily reflect the order of

events and may be performed in a different order or simultaneously. For
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may receive a RAN nobility information confirm nessage
(step 858) while data forwarding (step 850) is stil
wanderwzg3 and before the new SGSN 825 recei veBCaMWS2007/002232

updat e PDP context response nessage (step 862). [0052]

Bef ore sending the relocation commt nessage at step

852 for the uplink and downlink data transfer in the
source RNC 810, the source RNC 810 is suspended for

RABs, which require delivery order. The source RNC 810

haII start I Qrward Bl ,. ou
Ate B B SRR T G Y e it S6ad o
releextiont ¢oanmmmtf meslsag@t(smp 652)SRNSo§tysmﬂ(ﬂanng)®1y except in the

deliyhy §ds Rt chad WhRRIGren s3] it Sirda. £ s Bt RNC
815pmigyosendfa bﬂbmmmmdememasstgm tstaps&f&b a&RN% nganblslhty
an

. fromthe source, R o the 15
infqy iR Oy eRRS (AT ST PoRl 1o e IS rle §Ep e t4rRg: RNC 815
may aé@eie MNATS i:ﬁoblﬁa}\ﬁfsﬂﬁhﬁxﬁ goilfiin SeéHsafe (step@a8) while data

con ern d contain the uence nu t he
ForgaRE LR B0 1 S CS e SRS el PESR Sroctives an
updméwml)mkombekeﬁéspgﬁs(e msadgte(swsgmd sequencednun‘oer S
at wo ave ee us tQo sen an recel ve at
lOO%agﬁom t hﬁe%f (FeBgEnE Elaﬁ éw%swlg eFsR8R) 2 é'rqw%%for the
uplﬁﬂﬂ@ﬁd aeknlifR uhtaea!ra(n&b'i iAkBE kb@ice RNE siequfémo@réamgﬁo is
he GWP PDUB xt tQ-b transn1tted are not_use

S“SPﬁ’é . TqopiYe SRNREN R AP BR SOYFee BNC«/SN shall
staﬂamte dayalf&avmg EinhHC WhEn kRE sé @l RIPEX101iS reaMy ¢he source

used | ossl ess PDCP. The use of | ossl|l ess. PDCP

RNC 10 trigeesy theexepiiiek oRkrelogationmE SRR bWais»Péubvearr@}ocatwn

conliBitSBbsdae ASHIOS @BALYE L Eh tHDRR38t RN 3 ¥R HRITUS indeSface
@tre§U|red (CDS rofile), consecutive GIP-PDU sequence

e Péﬁ'QPFe pithis precainertis iertsaHeu P RN contets frem the

soudbe RREC BOD 16 QRN ES) RNTN8I 5] 248 to b thd SANENé1E From the
SRNS relocation procedure for the PDP context(s) using

sougiest RNEF 81} derthectpreee Y Qo¥lipr BRNSeponterts aas ronsifor each
confHiried I@ﬁﬁ'ﬁf&ntm Qefé’\ee@n%ﬁgo pop@bt t&s@l‘g’r‘PDUs next to be

consecutive GIP-PDU sequen ers to user ckets

trapanipted ythe wolieand dewpbnkdineasionsfamd thye|rieak DCP sequence
nmﬁﬂgl%oém't 'vmiﬂd f}?a%@%éehvx?ée)g] tol 4%a4dnd Peciﬁv%odéé“fro&h&le WTRU

t ar get sends ocat1 on detect messag

805. h&on &PEM@G) wisire delivery oxderinnt requined) @pS pr@'@}e}, the
seqhﬁn&leﬁ&h‘ﬁ@ps ﬁ@ls%@c k&Be 'fy:ﬂ'?sml%ﬁ%&q{ot used by the

I NVO e re ocatlon execut1 on trlgger
targetRNG B¥p. FDCRseaenoanimberpard enlrsestibe tla@ S@!I’@p R3§0 810

for ;éﬂ%ggferg,%hicﬁttf‘sreﬁqgsesless PDCP. The use of lossless PDCP is selected
by the source RNC 810 when the radio bearer is set up or reconfigured.

[0053] If delivery order is required (QoS profile), consecutive GTP-PDU
sequence numbering shall be maintained throughout the lifetime of the PDP

context(s). Therefore, during the entire SRNS relocation procedure for the PDP
context(s) using delivery order required (QoS profile), the responsible GTP-U
entities, (RNCs and GGSN), shall assign consecutive GTP-PDU sequence
numbers to user packets belonging to the same PDP context for uplink and
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When the rel ocation detect nessage is sent at step
854, the target RNC 815 shall start SRNC operation.
wpQOEAP2948 step 856, the target RNC 815 sends &CT/US2007/002232

RANmobi lity i nformati on nessage that contains WIRU
information el enments and CN i nformation el enments. The
WRUI nformation el enents include, anong others, a new
SRNC identity and a subscriber radi o network tenporary
identity (S RNTI). The CN information el enents

dows nkai n, rmegg others, location area identification .

ow rB‘?ﬁplea%V ea identification. The procedure is

[oosa00r di Nk e@dpigsdatie tatrgst BDNC BhY sendse eélocatsoredetdet npssage

for th 05. 056], The target,.RNC .815 . )
to the el FONIL BZhqThe FBS PHleatph SxRE e o ieger. aTepeveneFor
S%oﬁmwﬁﬁ% 'rwmngmj ﬁgt -iﬁf@%(&'eghﬁmecatmecﬁﬁ%mﬁgger is
sequence_ numper (0] I N , twee the.
the foqepBp RUCTE RO AE R B055 ot HEPSBOS ERER] Bpferiace.
WhéDSR S86bacihaicbobtbedsshgs id deat Ae xtepBaae chethresS B8 Rshall

downl.ink packet to be received in the WIRU 805 per
starf SRNCPpgFiion-whi ch used | ossl ess PDCP in the source

[10048)NC 8104t the $¥3eCEhSMRgeORNC 885 séhdS@RIANe ndobilityiat@ehation

packet s successfull transferred before th )
mespage Gt orpntrs, NETRECARERI AR i‘*&%e?féc éﬁgi momatlon

elerRECHEETRe WIPRUMBF Rl RiMPE 1A rftE BBIENE aSHLRNBN Gl SRNC
the target RNC 815 shall discard these packet

iderpfipramhg subserieriadio Stier LPTAPPRIEY 1HeHIph -ﬁmmeﬁ‘he CN

infoSXRECHehnSS dNNAGS, HRohBKotRREK Abcdtib BrdL (RintHitatidn and
t he RNC per radio bearer, which used | ossless PDCP . in

K | . dn
routing ayearidentifietoory. Theerrasedursniy eenflinaied 4p| alljyfr signaling

conRbdtHiadiNefkehs wireesssul |y transferred before the
SRNC rel ocation. |If PDCP SNU confirnms reception of

[004ficket s Thratargrlr BIVE &Y egtablishhe ansier: seshartssti Rifs and
exc Bgtés%ﬂépﬂ@t&%@e&&a&ﬁxﬁ%gmﬁ%&mﬂ&%ﬁbmﬁmx PDCP

reception o e RAN nobility information nessage at ‘
sequerge 1886bert duviitU(SND) gt veeen thedangitdN G 5o d iherWTRU

805?I ai‘ﬁ‘e (El-h NI TS glfn? Bﬁéﬁ %Q%\g%&?{éaﬁ%ﬁ&bww %%&%xpected in-

reconfigured itself, it se _ N mobility )
sequericyr dewinbink gacket ta e gsegjwed dntthe W& 180_Nes1g1®lia tbearer,

Whir%fégxggg?ésﬂegg 'Pi)(')ﬁ g%g:ﬁ% ?%%%anﬁo BPeP SN Sfhfirms all

0 receive ata fromthe target RNC .
molgl&ternplios8id parketoy@esiully sransfersabe®?s thehBY Grelocation.

If tHE %@P %:IFD Cc%ﬂh%% reception of packets that were forwarded from the
source RNC 810, the target RNC 815 shall discard these packets. The PDCP
SNU is the PDCP sequence number for the next expected in-sequence uplink

packet to be received in the RNC per radio bearer, which used lossless PDCP in
the source RNC 810. The PDCP SNU confirms all WTRU originated packets
successfully transferred before the SRNC relocation. If PDCP SNU confirms
reception of packets that were received in the source RNC 810, the WTRU 805
shall discard these packets.

[0057} Upon reception of the RAN mobility information message at step
856, the WTRU 805 may start sen&ing uplink user data to the target RNC 815.
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request nmessage to the GGSN 830 at step 860 which
i ndi cates a single tunnel configuration and the TEID
wohod7ne2ssar get RNC 815 in accordance with the pCEISm07/002232

invention. In response, the GGSN 830 updates the

bi nding of the TEID of the target RNC 815 with the PDP
address and the WSl SDN of the WIRU805. Thus, SGSN 825
sends the nanme of the new connection that data will be
forwarded to by the GGSN 830. Once this information is

receiv N830udat fo t|o
Wheﬁ’e?t?l i W’ﬂ%bhgoﬁ? tfﬁ%ﬂe e%s lkse%;’ie#v r?at on). mobility
mfofxﬁ&fx@h coafirml lhema‘agb he t]i@\B&;get RN E 85eit sRNCBﬁSThisanﬁB:ates

t.io a_and s 1 art SSi
tma e P 30Bot Al Sraf ks re etk AR T iy Breet RNO
815t arget RNC 815 starts processing the al ready buf f er ed
dthear [ ownlin - and star lin
[005%? ansni E,% 1{%&6 n@Wve‘b‘%%@? %‘ﬁ)%e?]gﬁgi ?J(fnl%eXt
reqxié‘st hésshgé @6 dhé OGNS a B2 HBHD Whidi BidiGhds atshiggleNunnel

S Sm‘i %ﬁ%@r ﬁ%ﬁane f%&ﬂ@sﬁ&%@%ﬁi ﬂmfesmgﬁghe present

1nvé1ﬂti(ﬁ‘f BEENpORME thel(GEN 830 ubligtdiciie Hopl 28 theMIBID of the

dat e PDP cont ext _reguest ssa ew SGS
taregh ANS 815 B aiserat fon DS SDN of the 0V BR05. Thus,

SGH9 @@@@aﬁds tHE ﬁamhé Pt @ninleetion PR §o0al will bd FRrWwdeded to
and return an update PDP context response

by the GO by Cneotben SRPIEID fn reheved e PN Fuupdates the

mfo?ﬁlta%ln' ﬁé’i‘@ﬁn‘?@é YEfis Eﬁh@néla tiget n%egéﬁiaﬁﬂﬂ) th e GGSN
at step._ 864 in accordance with the prese

[Oowvent i Bar afloddhe RABRs, the target SBEN 88@5? AES unldsaepgeption of

data( sﬁals\esﬁ Erﬁﬁsﬂ%@%rﬁ‘o iR @i’ﬁXIPU@§ @W&ﬁw sfaszm825
GGSN t he new SGSN 825 forwards the uplink

andutbe rtamtaRN@’ &llﬁest%mrewsmgeirhet Hecatipuipred sad the sreiving
dowtnllll TP D Urotattl 8 oM RSN S siH MAY L35 %H@WTRIGI 805.

i nk user data tothe I P address of the GGS
[006@ D( s) Upaivi xegeiph of Heawralosnigpdetestimessage abistendSdefhe CN

ma;E til ARt 1afn%l BRI LERIC BRS %@gﬁ ? rﬁg\i RNG885. It

(@ ‘Z

en t e target RNC 815 receives
$ relpcatigoismatintr AP NFRINEgslogation, tbte@szSN 825 sends

wodhls 205 Rl PLOIyADE.40E08, (N dnapent SBImans cos
negptxete@ldotcsyhe S Na coptermpt Jis Gﬁ:‘r&Napeéatae ¥helin Eﬂl? gqmtext

OB LRGN 1, SRR RSOLRPHEERTE) B . o

neVpGTmr@ﬂammmmﬂ mcﬁlemmstaﬁ:qhedt@tppg@ thietaogpERNE 815 and
the Id@éﬁaé% Qé/ step 864 in accordance with the present invention.

[0061] If the new SGSN 825 has already received the update PDP context
response message from the GGSN 830, the new SGSN 825 forwards the uplink
user data to the GGSN 830 over the new GTP user plane tunnel. Otherwise, the
new SGSN 825 forwards the uplink user data to the IP address of the GGSN 830
and TEID(s), which the new SGSN 825 had received earlier by the forward
relocation request message at step 838.

[0062] When the target RNC 815 receives the RAN mobility information
-14-



the target RNC 815 the conpletion of the SRNS

relocation tothe CN. If the user plane has not been
wewhd7clomd3zat rel ocati on detect and upon recept POTUS2007/002232

rel ocati on conplete, the CN switches the user plane

fromthe source RNC 810 to the target RNC 815. If the

SRNS relocation is an inter-SGSN SRNS rel ocation, the

new SGSN 825 signals to the old SGSN 820 the

conpl etion of the SRNS rel ocation procedure by sending

conﬁﬁgﬁ%@iﬁge ael".l S(t) ébg rtl &0 %é f 'ﬂﬁéﬁ + RS k9B a%%s n -RNTI

e|vn vvardr ocation conplefe
are mmg@,llymxchfmged Wmhenhe mnm@y gieomdia proticels),dhi harget

RNE‘.I gf 1t1a e0| d T o §§ oco g :% {iﬁ@e q) %%%G I g?elocatmn

con'p e e AER Mo ge NS Ht He'hew’s
conthléke mpskdgedodhd n‘B@GSBDS%aﬂst@rBBGJ rel ease cormand

- th t

100BF1c G0t Ao HRPRr ATy Tareaes Po e fR B SHp L RRe gt b
thetagRod IRNC\&lﬁl‘tfha moﬂnlpldtﬁirﬂ&R&he &RNﬂSS X eélfecmi&ﬁ &gtﬁheﬁv NsiT#ihe user

874. 0065] Aft s f.inished the
plap s habosan Sopeed Al e lor ton AP BnetHOR TP i o Elocation
coniglety] tid CI switches tihiefdser phinefﬁ'Méthb @otatad RINE, 81t0hﬁ tie Bhtget
i.at tl alr ea rocequr al. st

NGRS e SR Ao et Be Sl TS e ftian. G new

SGHNf g2Esigaplctetid olg SGSNrEgJOetHdwmbleﬁ@ﬁtdmﬁd SR E relocation

SRl A0, S5 L PELLOR. SR oL LIS 05 URCRLS

[006£067] RigsH eecbanﬁg @Ne f@m‘aﬁt Ridcdivh @ihpletdmedtdidy, or if an

inteyr B SRR rdatarih i tokiRacR!efG LaF 8L SO B pr o fward

reldcatiefcohiAd linbivlddpe RéReg8to tmﬁ@&fisusN [2@863 870, and the
Figure 11 is a signaling diagramof a single t unnel
old SGHRA 520 e

%%seﬁMW%ﬂsee%w 8}? $rBee Bl 810 at

step BIRE rwmlbﬁcmemﬁomﬁ%%amﬁg%heﬁbk ﬁe§yt%e§@urce RNC 810
I ncluding a_ WIRU 1105, a 'source RNC 1 a target RNC

respands Wit 231 §u seispse qroplefe messaREsat a_tx-*2337énd a GGSN
0063130 | N AESORARIRTMEDE ha B Priiele EHOMNTE E‘Eal@écah'aﬁ procedure

resent invention. The procedure of Figure 11 is
andh

dplthe aisive routing area;identificain SR ereng c,fmmctﬂneafﬂd one, the
wT %bs%&ﬁé@ﬁ%o&ﬁ%a%daf Rhis&%aﬁ% 8t séeBea'z% gnal i ng

ow is applicable to B rel ocation and
(0066 e- vedYgure:8 shews a asstswmﬁggsslmebefem implemeptipga single

t
tu.ng:x%b ?%xggﬁgﬁﬁrﬁﬂaa%&&e% EQB%RNQ &%&ﬁohsﬁﬁpr&ﬁiﬁ’f%a ltﬂﬁiate

procedure in accordance with the present mventlon

[0067] Figure 10 shows a system configuration after implementing a single
tunnel combined hard handover and SRNS relocation and routing area update
procedure in accordancé with the present invention.

[0068] Figure 11 is a signaling diagram of a single tunnel combined hard
handover and SRNS relocation procedure implemented in a wireless
communication system including a WTRU 1105, a source RNC 1110, a target
RNC 1115, an old SGSN 1120, a new SGSN 1125 and a GGSN 1130 in

accordance with another embodiment of the present invention. The procedure of
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[0070] In step 1134, the source RNC 1110 decides to
perfornmfinitiate a conbi ned hard handover and SRNS
woebaaardsen. At this point, both uplink and dowrairiusko07/002232

user data flows via at | east one of the foll ow ng

tunnel s: a radi o bearer between the WIRU 1105 and t he
source RNC 1110, (no drift RNC avail able); GIP user

pl ane tunnel (s) between the source RNC 1110 and the

ol d SGSN 1120; and GIP user plane tunnel (s) between

. the.ol.d- SGSN 1120 .and .t he : In st
Fig A 5§ AEPBORNE oA g TS SHS reoibn 'thahribigasN
SRNBsshgatiof Furtitkmmgorectlocsiphaling Ylow, iscapdieabbotior BES tORNS

tar.get I.D,. source RNC.io et t r anspar ent
reloshifR Rg S PEanas grell ScBSTR RS Rt AR ee Rac 1110
[006@t s t hEnkedPTE3Z,cm éldpanhel is\dktablished beetéen Tiesource RNC
ourc get RNC transparent container
111?’&&%@1@%@‘%3 'ssary information for relocation
[ooz@or di naﬁis?ép 198a} thé yoﬁnlacRNmnmia decides BRGepfopindiedliate a
ontext [ nformation ' ding WIRU capahi lities)...
conplne haxd Bagravescan SRS aeberiome At h s nG ‘e%?*g@l%and
dovxixfhl'ri]i @sc2fiiPa TRMAGHR 2@ m%t% Iglﬁg %f tHe ialllmt ﬁﬁﬂfells: a radio bearer
rel ocation or _an_inter el.ocation., e .
betwgen the VAARLHELPD geér\rhgsaqgrfeegiéﬁlgﬁ’, g1 B Rgilable;
GTR146r gmnfei t%hﬁ%l(‘s{jl_@et%bﬁ?ﬁé E&ﬁ‘gé mwl lm;to ahliaBrabIPSGSN 1120;
rocedure_by sending a forward_ rel] o i.on reques
and?@%‘?ag%r Pladgstunnegi{spbetvsen "ilﬁ’g’,ldﬁﬁ%g H&@Qta,nd&%ﬁ GGSN 1130.
[ooggnt ext ,Ints%%geﬂ:«ia; aRki dousa@! RNG 1RA dond@lsPFeRBhtion required
- cont ai_ner, NAP cause) to the new SGSN 1125 (step

megspgg) (ingdydingreleeatiomtms, srnsey s dPe tavaet 4Dq soncs RNC to

tarS QIS CLth RS R r e RO IAGGS,), 16 tHIbTdl S SNGN 20002 shirdFAIC 1110
he old SGSN 1120 ma if it provides intra donain
setg b selopajiom Ly meake nﬁé@’s‘s tigvelyed'. pifee erupsBYC tofaxget RNC

traﬂyﬂérieﬂk Ccdrth ity SEINFed Whet dflesHrPCHifbARatiBhI%Sr IH1Ration
pool area, in which case the old SGSN 1120 will select
coorthmatipny repnmity Supeiienalliy aad, BBENPIqatpsel vertepbpinformation,

indif aancabasiRid$SN address for user plane and
unup?%%i TEI D ?gr ha%a, to this GGSN address and uplink

[00T2) D, f thealolaSERAY d/180 Stesrrmaines fiora thiectarens HOSK the SRNS
rel«?c‘ea@gnlip hb%ﬂ%%%ﬁ?@a%%ﬁs Jei&aﬁ@%r%ﬁﬁtﬁrﬁse@%ﬁfggg ’{'elocation.

started on the PDP contexts in \
In the caseTarf iptomBESNe SHEE radacatéou ébe olb3eHel b0 mitiptes the

e L o b g P PR
meswges(IMSle THI B dignaling, Mt condexia §OP ¢ontietty thrggt lentification,
RARPLAROS Nen? 2B5 AGHES RANAD dHBsNoIne MRV S0 119Y (step 1138).
For relocation to an area where intra domain connection of RAN nodes to
multiple CN nodes is used, the old .SGSN 1120 may, (if it provides intra domain
connection of RAN nodes to multiple CN nodes), have multiple target SGSNs for
each relocation target in a pool area, in which case the old SGSN 1120 will select
one of them to become the new SGSN 1125. The PDP context contains a GGSN
address for user plane and uplink TEID for data, (to this GGSN address and
uplink TEID, for data the old SGSN 1120 and the new SGSN 1125 send uplink
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cause, CN dommin indicator, source RNC to target RNC

transparent container, RABs tobe setup),to the target
welRWw7hdiss3 For relocation t o an area where i nPC&US2007/002232

domai n connection of RAN nodes to nultiple CN Nodes is

used, the old SGSN 1120 may, if it provides intra

domai n connection of RAN nodes to nultiple CN nodes,

have nmultiple target SGSNs for each rel ocation target

in a pool area, in which case the old SGSN 1120 vviII

ct t

pac%%ihs 'e)l(;ttqggn ‘BEI@ éé%ﬁgg gsgé%ééelare e%uln:!i]gﬁP Cémtexts in
theuplﬂiS(RSNlﬂIz(f oﬁ‘hddbawa(rd welohatsoﬁﬁ&}heml dnemgamf stpp I1B8 is

apeligale ity 1R VB e 2t SoRDY SENS Flpeator oy 1

[00%3]art ed InrstbpelM(Z) atlee BER SOIENe 11251 geddye aotelo&EEN request
1120.

o3 o1t 4 5l L5 b SRl SR BSAS i gy,

cauke, QNahmazindedwdatsr, sbarder RNento ﬂalﬂg@fRN Qﬂl;rahhﬁarent container,
el ogcati,on uest a sin
RABSHREF S P e RERRRY B B SorrolaetRionTa B anad prhore intra
dorﬂ@md o®ndktiicn benmd mokes ﬁo hil:ﬁtlw SN\N@f Hed Etﬁuy%ﬁﬁx% é@@ SGSN
it DP addre th.the TELD o
11505ax; it Deraner mise aen dpeagtion gt RAS modes t mblige ON
nodee} H@saeﬂhﬂﬂiﬁlet targes S@NNslfbE 2atls rélotatidn ﬁi{%@t lhlﬂh a IiOOI area, in
cor sent jnventio the 1u
whishsase e, %Vﬁégﬁixg?‘g §&eﬁb°%?é@@ﬁﬂ t‘}?@eqoaffeg@%e R SGSN
112651 FDR e@hﬂeﬁecmmmdsﬁ 5dd£és€ E6r P pPack Shnhd qp%B&‘EID for

ted b tvveen t RU 1105 and t
datfy i BRSO AR ARG ME AR TUID R4aat 1 Bhe SRLSASRE 1120 and
thefdveSoENN1 SRBERd TGRIinRAGREERIUAS kRE sBAR tikhBEa %Emsls started

|nfg/¥rrmt|on el enents may, contain_inf OI‘fTHtIOI’] such
on

W, andaBDE, pomhercts 1 the gk SGSN A58 Thegfarwerd felocation

reqhb BB Age3S appiiadBlednly i iBAR-$ B SR +bcAlgrent
contains the network | ayer service access point

[00Fdent i f Teraceardemey withjde pivgenthiavrRABopathBelopation request

mesgafgeram 1mce&le§mh§ ﬁiﬁn@@% élth%:dhu%é 1Y oisﬁ{eVG@%N 1130
S) profile. The trans ort 1:?/er address 1s th

an aspecippion hedwegnbgth HSON of s ¥HBRY 1105 and 1ts PDP

ad BESOGHAHRMTIEAD be SROBRREQ ﬂl@@ uplink TEID data. [0076]
After all necessaré resources for accepted RABs

[00¥3kc| udi Ag sterell42 s pregréablished andes binnalpetup at the target
RN® 1083k %gtaﬂlﬁﬁeh%gi%tzoﬂa%cé% msé‘n{ fnlvgﬁg'bho Q)ridg g{he Iu

request ackno e nessage, (RABs setu

bearersgéﬁbpm%aw%ﬁe\hem et rget RY C. £141z5) andthdn@ASGSN
11950 shite $AL YRiskHgIRABRGHIPYe FedilRRRPdwedN the WTRU 1105 and

the target RNC 1115 when the target RNC 1115 takes the role of an SRNC. For

each requested RAB, the RAB's information elements may contain information

such as RAB ID, RAB parameters, transport layer address and Iu transport
association. The RAB ID information element contains the network layer service
access point identifier (NSAPI) value, and the RAB parameters information
element provides the quality of service (QoS) profile. The transport layer address

is the SGSN address for user data, and the Iu transport association corresponds
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address, which is the address of the target RNC 1115
for user data, and an lu transport associ ation, which
woaor7aspsads to the downlink TEID for user dataCTESR007/002232
each RAB to be set up, the target RNC 1115 may receive
si mul t aneously downl i nk user packets both fromthe
source RNC 1110 and fromthe new SGSN 1125. [0077]
When resources for the transm ssion of user data
bet ween t he target RNC 1115 and the new SGSN 1125 have
m>ﬂ§§enln% nd the new SGSN 1125 is ready for
Bdation o NS a forward rel ocation response
[0076d s sageAftec allbreceRddiyt rexnepasdnt acaaptad MABs RidlWding the Tu

user SRty Rty o BRAR EiCbnelef 36 ptp “opid s RéiSkation

requiest wgktowhidge ahesnage,eamnﬁs getas FAiBs faithdc it @tup)ab thBmew

SB35 (615 045, Rl S ap b B35 BR58e aver

addresspealdon tesaddress af tlCtlriget RINQ© 2 a8 fer uSexr @&ital, aatieth Tu

successful | RAN tran nt .cont.aj d the
trangpRiRpa %“’85’?@%37 &Lﬁ? SPTREEPOIT fRote %%W?‘Qﬁ%ﬁ r4sey data.
For te@.BE R@B\w&e@btt@p,tm 2RPSICRNRNG114 Hoay R&ﬁ@éﬁ@&l’c%usly

rmatio tion el nt _for each
dowplinkyses packefibet hdr o B RPN A 1D ARG (o mow SGSN
1128ddress for data forwarded fromthe source RNC 1110 to

e target RNC 1115, The forward relocatlon respon
00975 age Nifertegpiicea fprithe frnsPsspRobHey dath betrieen. thepyect
RNGCRIS5 hﬁh&ﬁahleﬂzstBﬂofﬁS HAR Brled ablooMeld 120 BRMWRESN 1125

t he relocatlon of SRNS by sending a rel ocati on command
is repdydfag aelopatipn of SRILS, aslogwasd relafrtiunERsnonsF Bassage, (cause,

RAN alranéiréat dbhiGlinet, RARATOULER, R el,lﬂﬁd S8 AR, -is sent
The ol'd SGSN 1120 det er mi nes t he Bs to be subggct

from dheagvy S@PNatl 425 4o thecdldoRGEDS 1130 dstamod bt apdheHarard

relopﬁngﬁ’ %%bd}%@ 1nBs ARSI nRItES thh P tﬁi@tté‘r SRR D85 1§ Qbady to
each subj ect to data-forwardi he I nformation

recedye fegph félﬁasqure@rﬂl‘&ﬂnlm F%mefpwandﬁdréqymhnk Vs, (i.e., the
reloBgldb £ $8s01 2B aichéticﬁPﬁ%Hu?é%ﬁ%&ﬁﬁﬁ%d SHESKRHATH. % RAN

sane transport [ ayeraddress l'u transport
trangpapentacindpinenand tee RHNAP qMee Bre Snfoamhadion from theetarget

RN® qwﬁﬁwe fdrhridBa wﬁ%é %x&e@m\ﬁf‘liﬁﬂ target RNC information,

acknow edgenessage step 1144, are use
one figlorfgtigaralemgnbiordanhl tebeiset mmmontmns dhe EHQEEID and

the i&é@ IP%J&%eés%Q dovvn | néé ﬁ-g%té}?@éﬁ\g@ % 31'1118 tb %h@ Pa¥get

reay to forvvar user
RN€d1d6t Thadorwasd oeleratioreresponpe oressage of Hiep lﬂéﬁ manphgable

onls} for inter-SGSN SRNS relocation.

[0078] The old SGSN 1120 continues the relocation of SRNS by sending a
relocation command message, (RABs to be released, and RABs subject to data
forwarding), to the source RNC 1110 (step 1148). The old SGSN 1120 determines
the RABs to be subject for data forwarding based on QoS, and those RABs shall
be contained in RABs subject to data forwarding. For each RAB subject to data
forwarding, the information element shall contain an RAB ID, transport layer

address, and Iu transport association. These are the same transport layer
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performed for downlink user data only. [0079] In step

1150, the source RNC 1110 may, according to the QS
wonoef7ioms3begi n the forwarding of data to the Pargsk007/002232

RNC 1115 for the RABs to be subject for data

forwardi ng. The data forwardi ng at SRNS rel ocati on

shall be carried out through the lu interface, neaning

that the data (GIP-PDUs) exchanged between the source

RNC 1110 and the target RNC 1115 are duplicated in the

1 t.h
adiBU Bfa gy irf b QI R ol chial o RXE LB REG Sd Y6 the
‘new S&SM s]d2§an (41 rdmﬂlmmeegaekaowﬂeﬂgemésséﬁaﬁﬁ)tep 14, and
thea%:rg %ésddf O%g%% ar e nc']é }}gsa %Iﬁ%éﬁéc"frgﬁp%c 4119 g9 the
targetyBNQG bl\w d$he keutcaRNEC 1RNC 1& bty teadettb ﬁcrrvwzirﬁfdotmhﬂiﬂk user
Th RNC
datrf 1(% Séc%gz ??ﬁ%ée g eg f%fn)%} ts‘l{iqgeorx]rcg 5?1 ggt%iers ceg fq%grardmg is
perfianzechfio dovodink ugenxitﬂuardnlyiat a. Before the role of the
007821 " e 85, AP P BE Al 0 8B e s
proﬁﬂes,lheglmthe ﬁca'vstaa'dgg offdifa xd 3:53 tﬁulgeﬁ RN Qatl1R¥er ﬂ}ﬂelﬁmd o be
- r di
o e SoEREP N kRt PRUEAMN 67 SR S5t el e
cartiedt ouhahoouh thé Bi enaarﬂabsp ddAdngf tHdtetlsd dgte (GCIIPLPIDUS)
ox SR AR EORNEL RSN LGP FAL  BReBL T s e
duplichéed uf t}m/m‘niree BRINC mayo hrd paitearattbe [P l@edrlté&af@%ﬁéarget
r inst rce
r 05, oS R SR i s oSt B Rt date gprayprsence
proRiRG1 @BG@Q,&He@TP@NWR&:bI%ﬁ&&o(tS&ﬁnﬁSGSNﬂe’iﬂ)( tut%? {é@édﬁbdrledged
ex 0 0 ste
PDLTLPOES: %ﬁﬁﬁ%ﬁf@g‘i@@ rqusg 2 &%@Wé"‘é’éﬁiﬁpﬂ’& terﬁetmc 1115
togtéﬂﬁe&a%gieh tReiztrelatdd S@thﬁﬁ tPlﬁmP BKQ@TQ:SQMBNC B 1éfg K ;I?L@%%Améce RNC
ransfer is su ed in e urce or S
11%?‘&%%%‘??85'&’8‘5“ 3‘9 & of dpEnhR data sadereceiving uplink
datax Byibe, theltwid éfahe 6BARAE Rm i&ﬂﬁét@cé't aak&nmfé}rbﬁlﬂ% thréet RNC

or intersystemt o UTRAN handover

tiaon,
11]5] “§s§iﬁn REdinle usenplagie date starotrerrivo/t Hrriareet RNC
1110 lmaa@kgfee Rm&msln@&;abﬁﬂ@n o10disBAAOANBSin % H%Eﬂkf@TP-PDUs
gﬁa ﬁ ][eltgéatl on. _\Wen _the source i's
acep ?tolt & relgdipd Qofngrofiler o ¢ r ggers the execut | on of
[ooBe] ocat iTg @h@mcﬁﬁ’é\l%o{saa &RAdheGrier bhseWE BY5510%B4t FahBRngle
flgg oh %lnthetar%I
tunne ined andover and SRNS relocation procedure shown in Figure

11 does not necessarily reflect the order of events and may be performed in a

poug
N

different order or simultaneously. For instance, the source RNC 1110 may start
data forwarding in step 1150, send an RRC message to the WITRU 1105 (step
1152) and forward SRNS context message to the old SGSN (step 1154) almost
simultaneously.

[0081] Before sending the RRC message in step 1152, the uplink and
downlink data transfer is suspended in the source RNC 1110 for RABs, which

require delivery order. The RRC message is, for example, physical channel
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RNC 1115 t o source RNC 1110 transparent container,

e.g., a physical channel reconfiguration (WRU
wonbarwomsdon el enents, CN i nformati on el enent spCTESS@7002232

(step 1152). WIRU i nformati on el enents incl ude, anong

others, a new SRNC identity and S-RNTI. CN information

el ements contain, anong others, |ocation area

identification and routing area identification. [0082]

The source RNC 1110 continues the execution of

reco(%&%g 2%ﬁ?ex1f rressa§ere ocghtoﬁtegli lélr%é %I{% Nﬁwghﬁdwer

for @SH SESRINEL 28lceation)er nieandBGEN fdR5 [RRADE cabidand ¥66 BSS

relofRfornitobind ey AP RidA R EeRab S aBeaaRt o W he source

RN@d44948de readythe eoufeRNCIPH O trigdelne tlne dxdafidnlcfd8location of
ep 1158). e t hi rocedure . .0
SRIFS 1 bk The WLREL fohnd REt BrReaetiheovidad if the target
RNCha 115&fog&ﬁ1rEé\BNﬂl 33;1810 &ﬁﬁ%a@eﬂ@&@thﬁﬁar%l ; 55 pg%ﬁgamamel
t S rce t o the ar t
‘l,”gfﬁ”éﬁ lgnaf%ﬁt ipfgrmation sfﬁ%%?%ﬁemenéﬁ%m Slgents)
mes%sﬁge &Qitdt&mgg) MWTTIRD ifnfo'mbﬂBn %ﬁﬂs’&nil&gb flmtﬁn@ Bthers,da new
ransm e | u and n lrectli ons an
SRN4adeptity ppe- ﬁ'e @ﬁ tion g Wawanrﬁdvea@ees others,
localﬂﬁﬁldaﬂeanéﬁﬁﬁcaﬁﬁnb bﬁﬁ&b\iﬁné%l&éa ﬁd&{ﬁ%&&%&tg RU 1105. .
ence nu ers are only sen Yy € saqurce
[0081%5 h@weur%edw%@al@éaog iRies khe exrsutignof é%gcaiwewN%RNS
by smamlgs g8 f&fwélcaﬁshmcd%@@& (RATS b2k 88} rRYsabB8 t6 eué e@rgBNQNc

when the radi o bearer is set up or reconfi gured

111ﬁo‘fla¢bp LB @SN 1120 apdhaarew SGSNHA5 (rbeps diedr bp6 and
116050En £ ¥ dr@)SRINBR 08 634 N8 a S ERRL S o Rle d 1A HFTPFRRHEd SRNS

next t o be transmtted are not _used by the_ target RNC
contept gckpoyiesige mesrapefEem neMRE SIS 112t thepld 1120 (step
1 15B§ Of’]!‘}l@%urﬁd%@%é YRolelir &R 16 eAURIEL SRN@ %Bhf&t§ lBRIh the

mai nt ai ned t hroughout the lifetime of

umﬁ@ﬁ 1130 torthg é#réﬁ*eRNm;lH@ argktosRoye éhfsﬁﬁ@ S role from the

sou{'fé RERE 1107 0P{OaRd thrgel (HN@ hﬁl%D%F&QBt&ﬁ%ﬁ)s 4431 it for each
del ivery order required (QoS profile), the responsible

conggTRed) jamridecontaietiRNEgUen N umbers obtherE PR Usmext to be
tragsmitteSiPite k@@%ﬁ%%&ﬂﬂ%ﬁ%&'&{ fonE 2 dS 8 Dg‘h%% Pﬁéﬁp&{nfence

to user pac ongil n to the sane cont ext
nurgpeysrithag m:bldd\hrﬂwerh@enrwget@tsendl and f¥ed4] datacromy het WITRU

1108 B SRR U SRl i B L0 e
radmrwhlmmsqlm RREPe FhrNGe v fosslwss PRCERiglected by
the Jsil)ggce ﬁﬁ@ol §vadh%nt &% g%éﬁ%&" eNEs wgp%conﬁgured. For PDP

context(s) using delivery order not required (QoS profile), the sequence numbers
of the GTP-PDUs next to be transmitted are not used by the target RNC 1115.
[0083] If delivery order is required (QoS profile), consecutive GTP-PDU
sequence numbering shall be maintained throughout the lifetime of the PDP
context(s). Therefore, during the entire SRNS relocation procedure for the PDP
context(s) using delivery order reduired (QoS profile), the responsible GTP-U
entities (the RNCs 1110 and 1115, and the GGSN 1130) shall assign consecutive
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for the next expected in-sequence downlink packet to

be received by the WIRU 1105 per radi o bearer, which
wozer/lopss| ess PDCP in the source RNC 1110. PDeeT/®NE»07/002232

confirms all nobile term nated packets successfully

transferred before the SRNC rel ocation. |f PDCP- SND

confirms reception of packets that were forwarded from

the source RNC 1110, then the target RNC 1115 shal

di scard these packets PDCP- SNU i s the PDCP sequence

GRS o Bk A (T RS S AFMERGS (HBLLA 1136 Kot

uplihkssldedsy RDGE, neapeéteveiyxur ce RNC 1110. PDCP- SNU

00872 oPPEA=RRIORG i S FlinBEC R R ARG C ana

exc ek ithe PDER péquemce hupandeet (PDCRSNE RDCFS8NIBD dbétween the

targsh SRR e Iy 3G, ke oS BERDC JebiRfeq mapper

for Rl ek elsrps&agents@qhen@e&mvﬁﬁm paddetvibdie rebeived byctht i WERU

execut | n.tri 16 For S
1105 gpegcEadt wew%g Sg S'%‘ﬁ@"l 3%&%086“ BN 1110.
PDERSENDI @hfirbi)glr mobile b@rﬁﬁﬂ@ﬂedephcflsfe@sﬁnshbéesbﬁﬂly transferred

e BESCuon HE ARERrE SL15 55 £ e

weré%aﬁﬁdgggﬁ?%eﬁé sORERIRNG $15@NEheat thed ﬁotogéngCt 165 shall

. target r i on. I n,st

disca Ghotenpasiss BRPLIDE CuthaB L E o cpR e BF Lb next

expé&@@ Qﬁ%e&‘ﬁ@&@&ﬁ)ﬁﬂ; bﬁ&%rﬂeﬂa&ﬁvw i€ bhé RINC e sadio bearer,
i ngl e tunnel _configuration alﬂ]g TE?IE?%‘?%‘}{?‘% tar et

whigyuted Josglone DO Ebe wpRFFe; Cp?%%%n

moﬂlfé&@ﬁiﬁted KIS b Sullp @iﬁrﬁ&r&é&b&b@tﬂ&ﬁl@lﬁdﬂéﬁcaﬁon If
EID of the target RNC 1115 wiith the PDP address and

PD@RESIW IPRTEFs TeReptigTrRef Ragksts theggrarepsreiypd i fhe ppirce RNC
1118Aa§e wieUtalgediséNds HhdR sddets uplink reception of

data and start transm ssion of upl i nk GTP- PDUs t owar.ds

[008Fe newThedrraetBNCalll Sseeds arrgkacakm detadt raesgpge to the new
sagxg%@%ﬁtﬂ%%pg Rldeatidy SRWbisLtk fs%cé%amg 1164). For

and starts downlink transm ssion

SRNBwelogstion syner RUTRIY snyabogl] therstrcasiopieyecyion hrdgger may be
recéi@é@?ﬁ&lﬁ%ed@heﬁ{teﬁﬁééa(gg abhel ¢he APt BRe @&llgﬁ%tects the

he user plane’fromthe source RNC 1110 to the
WTRAY gle1105RNa: tbﬂbwelrf layiees SrRB 420k atWhan| hegpelocation detect

meésg. Ehis Q? 1184408 iag' et RR@ DeYYs SE9N SRR 3883%ion.
PDP con es,

up ate ext req ues nessa new SGSN
[008@ldr es s InSGSN liéﬁDth@sWn‘é%N 4123  pendpanhepdate@PP context

reqﬁg.&qgéé}%ge td e GEENG 1986 318K NifilatBER sﬁ@i‘é fnel configuration
and the TEID of the target RNC 1115 in accordance with the present invention.
In response, the GGSN 1130 updates the binding of the TEID of the target RNC
1115 with the PDP address and the MSISDN of the WTRU 1105.

[0087] For all of the RABs, the target RNC 1115 starts uplink reception of
data and start transmission of uplink GTP-PDUs towards the new SGSN 1125,
and the target RNC 1115 starts processing the already buffered and the arriving
downlink GTP-PDUs and starts downlink transmission towards the WTRU 1105.
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fields and return an update PDP context response (GGSN

TEID) at step 1170. A new GIP user plane tunnel is the
wezt@nbeshed bet ween the target RNC 1115 and t ReT/®S3M7/002232

1130 at step 1174 in accordance with the present

invention. [0089] If the new SGSN 1125 has al ready

recei ved the update PDP context response nessage from

the GGSN 1130, the new SGSN 1125 forwards the uplink

user data to the GGSN 1130 over the new GIP user plane

oobgrel - BB Rl B e i o

ma¥ Eiikch)the whéchlank érare wh S@8ica RNC HAE0 te thes teageRNG £116. If

o bl BEAHGESA SRR BI04 L oo 112

senids spdhte PDPapntixtanqRBRE messagge, (née. IGSNadihysd, SUSN TEID,
hannel, reconf i i on conpl et.e e), .tq th
Qof AERATataRE RS CHeRIs SRR TS CRSRR et it Brpspptext
field® aﬁdgebrl]lmtah dpdats P@Rﬁtﬁtﬁteﬁtﬂ‘ﬂsﬁbﬁsﬁ (S“T']GSN@EHDD @istsp £P70. A
1 t he ,exchange.o a Iy ith the WRU 1
nevg ik uddipIEe BT i P G Rih et e resh BN G 115 and
theRNGS %ﬂéﬁmWsﬁbaﬂﬁﬁih&@aﬂiﬁc_ _eWiﬂﬂﬁ]ﬁ@id)résféht e8RS,

c ot re taining the de]ivery or .
IOOF@ogl] ke If%gkﬂﬁl\gé@% shready peci th@ﬁ@daﬁaégﬁ’context
respBiSAgessage Sioap FH&?.G&SN h@g 0 ahg Qiev&@gd_ﬂiﬂ-ﬁﬂ fﬂhlfréﬁls?ﬁe @plink

re] ocation_connl e rocedur e sendi ng a relocation .
usesd?ﬁ? Z? éﬁﬁgéi@ e1]t3§ ‘f‘f?é tﬁewe§ Prusey plpng tapngh 7Qtherwise,
the Hisy SGSPOSE2Tforwhedd flegslinlonscrARRh €6 EhdMFOLRHEESOithe BBSN

i ndi fﬁf Qk%’tt}gﬂ% target RNC 1115 the conpletion of the
113gpad PEIREkorBichtBe Prw SRON H2phad regsivp apliqrdy theforward
relREBnIehhedtadediage ltetas 1998 det ect and upon reception

rel ocation co&ﬁl ete, the CN swi tches the user ({)I ane

of
0090 m t hdVhaeuthe Y 1185t kas mreonfigyred fgelfs it sendsfan RRC
5o SENS, 12 bRFSAEAIOM A Sn Y E&Eﬁ%u‘z%@i%ﬁ I LN
metél%geng/\v@SGSklﬁguS si gnal set o the old %%%%%&%Eh‘%& _Tto the
targefn BNt i1d A5 dptephtl&RNSL 2 forceandoRRS cerfigre thsssean ditly the
BchQd Wahther&5osadeiria ei fo0Teh i
Seq1%76. 5009??] Upon repefﬁe?ﬁgg %ﬁe f o?%ﬁ%@?%ﬁ%ﬁ%ﬁs with the
SPAPIEP enaedanlylf this messageinnel yedcareigmishe snraeh RNYA 1115
mal $tdr2hO8a iR CRanrdieroP Ll FABL 1h4an F6RL% réy ’Eé Wlifltainine the
relocation conplete acknow edge nessage t ot he New SGoN
deliylergpeder1178, and the ol'd SGSN 1120 sends an |u

ease: I
00y 2SN HBIURIIARE | 00655 T il os

thesiaygete RRNG 1115 (initiates a relocation complete procedure by sending a
relocation complete message to the new SGSN 1125 at step 1172. The purpose of

the relocation complete procedure is to indicate by the target RNC 1115 the
completion of the SRNS relocation to the CN. If the user plane has not been
switched at relocation detect and ﬁpon reception of relocation complete, the CN
switches the user plane from the source RNC 1110 to the target RNC 1115. If
the SRNS relocation is an inter-SGSN SRNS relocation, the new SGSN 1125
signals to the old SGSN 1120 the completion of the SRNS relocation procedure by

sending a forward relocation complete message at step 1176.
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responds with an lu rel ease conpl ete nessage at step
1182. [0093] After the WIRU 1105 has fini shed the
woecernh2agsir ati on procedure and if the new rout POG/USR®A002232

identification is different fromthe old one, the WIRU
1105 initiates a routing area update procedure at step
1184. [0094] Enbodi nents 1. A serving radi o network
subsystem (SRNS) rel ocation nethod inplenented in a

wi rel ess comruni cati on systemincluding at | east one

rele transm.t/r
10098, { vor IOBShEFaT e Pl el (oo gmPletf M ERaka tiat an
inteSBAEN @mmlaéatmns sakingdilace dhe pk;bS@@NFQZOSE@pég pdorward
ond
rtofi Bl B SR U S BB P
old S@R)utm@enah aﬁéu tEERsdBorhoname mesiagsltabhe sohree BRIGEEY) at
GGSN, ¢ he t
step(10; NhgH the HRAE CER AT REC g Gt St e gy g TNC 1110
respbBAS agth hA Thheldake sdmPlEBhimédshgt lad stapr SI8ZSGSN sendi ng
a forwar e ge 1o,

[0098ksN;  (aiver (ﬁJé g@t%ﬂnlg%ﬁ? ziﬁ’ma}héaa & oca oﬁfo%e Jest e
and IEHSAS fdutidpearea ﬁ@ﬁitlﬁ&d(ﬁodﬁsdiﬂ*e:rwlt ﬁwmtheaolé ongltbe WIRU
t unnel operat.ion, t ty (TEID) of
1103 ppitiateh@ raRtipg&Les PP@%? Wcﬁg%e% ?ﬁ§4\A7FRUand t he

[oogagcket gatpdpneh@acol (PDP) address of the WIRU; (d)

establls Ing. a se ond GIP-U

nne | b t he t.arget
RN andA FEVEERATI Ao PR BHRGUHE (HANE) e oeekBh petbod
impldiHB8led iR a Jﬂ@leﬂ@é&ﬁﬂnﬁﬁcaﬁﬁlﬂﬁbmgm&lﬁdmg Aiddeast one wireless
conpri si.ng econd S endi
a@@wﬂs/éﬁfelv%aa@éW"E%Qié’g%’“%e ’%‘ eém%ﬁﬁo@ﬁr#%a ?%]S‘tdgsa farget
RNG! Qﬁk& éemrﬂ@l geARR]1 PalRet 1 :Ab §419icBEGPRE) sﬁproﬂﬂ{o@el(SGSN),
RNC. 3. The met hod of embodi nent th”(ﬁéw n%ﬁg E‘% RS
secO(ngi)SGrﬁéT b EG AT AETS BRI GHEN AP h e RRETTERS
turd% g ﬂ}%t(?cQP (@PPY €5% Phnd (GTWRL@ABE] idstablished between the
entification nunber of the WIRU prior to executing
ugqeel&N@‘dqnd the GGSN, the method comprising:
(a) the source RNC sending a relocation required message to the first
SGSN;
(b) the first SGSN sending a forward relocation request message to the

second SGSN;

(¢) the second SGSN sending a relocation request message to the target
RNC which indicates a single tunnel operation, a tunnel endpoint identity (TEID)
of the GGSN, an identification number of the WI'RU and the packet data protocol
(PDP) address of the WTRU;

(d) establishing a second GTP-U tunnel between the target RNC and the
GGSN; and

(e) releasing the first GTP-U tunnel.

2. The method of embodiment 1 further comprising:
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4. Awi rel ess communi cation systemfor inplenenting a
serving radi o network subsystem (SRNS) rel ocation
wonoradessg, the system conprising: (a) at | easPComS2007/002232

wireless transmt/receive unit (WIRU); (b) a gateway

GPRS support node (GGSN); (c) a first serving general
packet radio service (GPRS) support node (SGSN); (d) a
second SGSN t hat sends a rel ocation request nmessage to
the target RNC in response to receiving a forward

"SASRE LA LIHIN oEFRUR Fllvo DR IEAld 1 8P MedEe 1o

I'On request mess I'cati’hg a si'n
the {{&SMtwhich ladtcatﬁseet smgl;qdoimtel pnemtmwax@d' E:ldj;‘EIﬂD of bige target
rRNGECSN an i dentification nunber of the WIRU and t he
packet data protocol (PDP) address of the WIRU, (e) a
sodt ce Mhai meﬁ@tlvmfrelmtﬁdmmlent Bé‘ur‘(mhd@))mﬁrmgends a

r el % t?xt Lsgésﬁ\gﬁw r ed a&eg @&g}? #@&CS@B{P&‘%%&% PDP

addféEEbe tise 'WPRaAN en(l(IH%- identifitaeiont hainbies of thabWTREdprior to
betvvee{1 t@g source RNC and the GGSN, wherein a second
eXeEHHIg ST i s establ i shed between the target RNC and

t E@c. GGSH \&ﬁléldsb eoﬁn'kﬂlﬁﬁcﬁftgh & dtemnfor uik@ldt@érﬁ&@d Qsmh & radio
t SRNS rel g 1.Qn progcedure i enent e 5..The
L SR S A o QUM R e oL
az_(wmltateﬁd stPhi W@ﬁl@stnm&&%cfméme(WQ‘HﬂbﬁdGEhSN D
I i ndi cat sSin eration and the
ag)n% ?ﬁvﬁ@f&%ﬁ% %ﬁﬁ@o‘i g(t?@ embodi nent 5
_ V\he&)ea Nfi#<t eseealy g‘@ﬁ@ﬁfﬁ‘pa@kbt RERO s@fvidd ec}PBJsg efupBdi} node
(SG Dwth the PDP address of the W'RU and

fdentification number of the WIRU prior to

es{ @b sedyndsSGRE ﬁﬁfﬁ@eﬂdﬂ ReldchtidASequdst A¥dagh €6 $he target
aonmuni cation systemfor inplenenting a single tunne]

RNE GReRBRRIRAO0 RN B AR S IarR T 4 aReSH TBESRgER sent by the
ﬁrsﬁSGSN ttﬁmréﬁe&@m i‘&#ﬁ;@ﬁhde@@a@i et a @1 SHEIRIbperation,

at rising é one_w reless transmt/receive
e ORI} 10Tt A THADE oEihecPRE Wb Slentifisation erapher of the
WT%%)D %ﬂtgﬁ BJSSF?! d’n%tgg)ﬂ%ﬁ @BDPREKSLesE 3L REFRICE

(e) a source radio network controller (RNC) that sends a relocation
required message to the first SGSN;

(f) a target RNC; and

(g) a first GPRS tunnelling protocol (GTP) user plane (GTP-U) tunnel that
is established between the source RNC and the GGSN, wherein a second GTP-U
tunnel is established between the farget RNC and the GGSN and the first GTP-U
tunnel is released when the SRNS relocation procedure is implemented.

5. The system of embodiment 4 wherein the second SGSN sends an
update PDP context request message to the GGSN which indicates a single
tunnel operation and the TEID of the target RNC.

6. The system of embodiment 5 wherein the GGSN updates a bmdmg

of the target RNC TEID with the PDP address of the WTRU and the
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(SGSN); (d) a second SGSN that sends a relocation

request message to the target RNC in response to
woeewiv2a3g a forward rel ocati on request mnmessagecsas200ny02232

the first SGSN, the relocation request nessage

i ndi cating a single tunnel operation, a tunnel

endpoint identity (TEID) of the GGSN, an

identification nunber of the WIRU and t he packet data

pr ot ocol (PDP) address of the WIRU; (e) a target RNC

a0 OSSP e

tunﬁelnds a forward SRNS content nmessage to the tar get RNC

the firsy SGSN and the se
t Géﬁélrf’{?ﬁﬁ ST LA R 6T e?%?ﬁmgﬁeé?e’%t‘%%smgle tunnel
com(tﬁ'é?t hird henitRivet had sérvigsiaht hetvadkhabyptani(BRNS) weloeation
R the GGSN, wherein a second GIP-U tunnel is
°“§§géﬁ’l1i HYSSHRCRPISRE ¢ ar get RNC and the GGSN and
L h@a)fahﬁlégsﬁfé Hlﬁ&%ﬁ%ﬁgamﬁ?ftﬁbe@QQ@nﬁmmgm conbi ned
ar andover el oc rocedure is
i P BRtESTRY §%’ gﬂﬁ?%%&é%‘&ggl ment 7 wherein the
sewnﬂ fEEEN ez RS g@ﬂeﬂéﬂ)CiﬁcRetPlPEdibOQé&Xée (@HRSSlsupport node

sage to the GGSN which indicates a single tunnel
(SGg\éi ation and the TEID of the target RNC. 9. The

SY $d PAk&fonanPQE Nt SBnb18MB10RatiBA rEaR tURERLEE té the target
bi.nding of the target RNC TEID with the PDP address of

RNCHB rggpenssie merevinges fomyardmetnsahignenvest messaggpent by the
ﬁrs@SG@N iHe 9§fo@5?t|,1b1§ 'Bécﬁﬁbsi: ﬁ%s§@éél&@1ﬁﬁiéh Eﬂxﬁl@furﬁ:@l offeration,

onmbi ned ha handover and serving radi o _network

a t@a’@l@y@ Bofat @J@tﬁ)v (TEIBR af thaGlrsdhar ideptification gumpbeg of the

WTHU ﬁh& the ?QEH@N%%&&C%Y@EP? haglddd oPehavTREst one
wreless transmt/receive unit (WIRU), a source radio

net@kﬁﬂ@%ﬁﬁ@l er (RNO), a target RNC a first

gﬁ'aﬂgo&%ﬂ ehalo RaGkG Jo%@idi’le%?ﬁﬁ@ﬁt}{a@éiﬁhs SHPRAG tresource
, second SGSN and a gat eg\ngi/ GPRS support

contmbléR @x@samrtbe NWVERY, and swtae fouviaed SRAG q@pmltkrmassage
to tﬁ% et FAYCRNARRe g@;ﬁﬁs@g@mt e bécoﬁﬁtsﬁ’éNs hed between

source R e nethod conpri sing:
( a)YgtdBrsti G@Smgmmrn@cal (SFRouser pdaneEFTBA) tunnel that

is eLBAUERLd FESSAIEHGohP% RNC and the GGSN, wherein a second GTP-U
tunnel is established between the target RNC and the GGSN and the first GTP-U

tunnel is released when the combined hard handover and SRNS relocation

procedure is implemented.

8. The system of embodiment 7 wherein the second SGSN sends an
update PDP context request message to the GGSN which indicates a single
tunnel operation and the TEID of the target RNC.

9. The system of embodiment 8 wherein the GGSN updates a binding
of the target RNC TEID with the PDP address of the WTRU and the
identification number of the WTRU prior to establishing the second GTP-U

tunnel.
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second SGSN; (b) the second SGSN sending a rel ocation
request nessage to the target RNC which indicates a
weiogliesssinnel operation, a tunnel endpoint i deariusg007/002232

(TEID) of the GGSN, an identification nunber of the
WIRUand t he packet data protocol (PDP) address of the
WRU;, (c) the source RNC sending a radi o resource

control (RRC) nessage to the WIRU, (d) the source RNC
sending a forward SRNS content nessage tothe target

Rl ay t he ,.f.i I $

es a\r;: i'shi né’ 131 secogﬁlgfﬁ Bg?js %gdﬁgﬁgﬁgtr%%ﬁi ?H(WV&F Sube¥8tem
(SRRNC ralodatitee naG3Bkd rmp[le@i@nteé Imaasmgelesﬁecdmmtméﬁltﬂaﬂszstem
. Jtunnel, .11, The ne odi.nent
inclyBa Johst opfiFRlet driler UABKTE Mait BWIHUT Sl sourgp sadio
netwail eodtrelbau@N Cites saget tRNChe fi¥sbNewhinghgdnedal ﬁhﬂ&t aadio
serviagetc 5B HioraPRadt (POsRIoa fHernd SCT R 8ay GPRS
suppaitplots '(F\SBGS_IF(E)Ih\)Shbhﬁnmt GRS 133;@13&11.@ ﬁdﬂtﬁ@l CG’.II:\‘)Eh&ser plane

t ress e
GTRRI Bl cEpBenett baBrea thGourR G Sha) e GHNN, the
metﬁ&@@uxhbﬁgusg ep (e).[0095] At ough the features and
S of pr esent entjon are described in the
© 1 e ik S eRESTE A (B e oo F et GiRsEagR i the

secofnqag@sﬁ or el enent can be used al one wi thout the other

fe tures and nts_of the preferred enbodr ments or
dhesgeond %ﬁsﬁie%ﬂ%@ Felotation remisst Masapes tothy tarset

RN@Win@li SR tSs Alsiddle tines19 érdt{b\ﬁeﬁ'tt@@el eh@poR idaia: Q’[‘EID)
flow charts pr.ovided int gt?esent i nyention my

of the{5{-&hk ﬁeééerlﬁﬁaafe%ﬁaflérerﬁf WU prd i packst data protocol

(PDP) b W8 oF BRgWPTRIBNMbOodi ed in a conputer-readabl e
stor age medi um_for executign by a general

rp
coff thepoygice RN sepdingy a radig ﬁer%@ceforéw&%&ma%r&s? go the

WTRLr age medi uns i ncl ude a read only nenory (ROM, a
random access menory RAI\/D a_register, cache nenory
sefd)dba am%rRM@rﬁsrlenwea/ forward gentenbEiessagain ﬂae target

RN%%ﬁ grggigﬁtﬁgsw &K tROSedoBABRENE di sks,

e) establishing a second GTP-U tunnel between the target RNC and the
GGSN; and

(f) releasing the first GTP- U tunnel.

11. The method of embodiment 10 further comprising:

(g) the second SGSN sending an update PDP context request message to
the GGSN which indicates a single tunnel operation and the TEID of the target

RNC.

12. The method of embodiment 11 further comprising:
(h) the GGSN updating a binding of the target RNC TEID with the PDP
address of the WTRU and the identification number of the WTRU prior to

executing step (e).
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nmedi a, and optical nmedia such as CD-ROM di sks, and
digital versatile disks (DvDs). [0096] Suitable
wonroras®ssss i ncl ude, by way of exanple, a geneprai/us2007/002232

pur pose processor, a special purpose processor, a
conventional processor, a digital signal processor

(DSP), a plurality of m croprocessors, one or nore

m croprocessors in association with a DSP core, a
controller, a mcrocontroller, Application Specific

[Oo%ﬁt egr a%%%&% %%etf%aélﬁég%d ellé ee'n‘%s i‘ Qgé Qlltqn%?fgcgl are

rays CIrcurts, ‘any o nteg
desciiberlintthe Ip@fermutﬁmbom & paﬂhmﬂer cqxﬁb@m}lons, each feature

or et'%gm%pf grrg%te %se?Z%lgo %mﬁgué’w:ﬁe Of t ea ure?%}ﬁdbgleuse% of the

frequency ransce Ve or use in
preferres] asbodinsmdsbt i eamonecombihativisw)th anmthcmj;wthaeﬁeatures

(UE), se statio radj,o .net contr ol
andqigpent b Ul Pres R ByRnfibh, TorBotpas Sl et #ovidbd in
the @o&yeib c‘nhveimon ﬁiayrmmlﬁsmenmm:l an® ﬁdsmﬁuter pragehwar a)ftware, or

and/ or, software h.as a ca caner
RS gl JuohrERe in 2 eRRurpr At oras gnedium for
exet@NoICBY a%eﬁpﬁlﬁﬁfrpgﬁe mmp’ wjeh Og a,pracésedl)(ﬁ szsamples of computer-

ands adset, a

r el ver
reaggflasEest mefom gty s s gecess
memarﬁ (R.AM),Cwudgiytgistﬁchdl phivyy Iséilajcodﬁ&ptoaymdmdry aévices,

b S T b b 05 5 o3 Ml A s

opti%bﬁﬁﬁ*hfmhhﬂ eptiedl Ihﬁﬂﬁf fedh &4 CBROM &ﬁ@ﬁs} fandNdigital versatile
{Qkéss | ocal area network (WLAN) nodul e. CLAI M5 What
disks(QYDshed is: 1. A serving radio network subsystem

[009ERNS) SelR®dd bestesRIrh @dclugp) lgnﬁay%@ek@mwewa @@&&1 purpose
connunlcatgin S sten1|nclud|ng | east one MArS ?ﬁ
PrOEGSSO% [ SPCFE BUYROSFRICCRSAPRY °°“é’e§891’-%]epli°5%ﬁ58r’n% teetad signal

pro6&RbF AdEEY, a(ﬁmh gaoﬁ ﬂi&@bro%b@or@ drlel Hm& RS Ml&%processors in
gener al acket (e} serV|ce (GPRS) support node

ass?@,m wi &%aommo’am 8r> garisrasenepmiers Applieation §aecific
Intéd7FRN CirehHRE €A gTSI@S)f Fiell PEERantMABR GHhidoa RA9k @ppbAﬁsﬁif iRuits,

user plane ( tunnel 1s established between t

anysefber &ymnet @ﬁ%gnaﬁ@i dognit Qe apdionaostebmprachingy: (a)

sout Rhs 0% & S
COME, 20U B 04 RS B 1, 845

a rgdie (raaHene féé’&%‘?%?‘ﬁrrfé}j uesin Hireless trangpl receive unit (WTRU),

user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakérphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.

£ 3k sk
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second SGSN;, (c) the second SGSN sending a rel ocation
request nessage to the target RNC which indicates a
weiogliesssinnel operation, a tunnel endpoint i deariusg007/002232
(TEID) of the GGSN, an identification nunber of the
WIRUand t he packet data protocol (PDP) address of the
WRU;, (d) establishing a second GIP-U tunnel between
the target RNC and the GGSN;, and (e) rel easing the
first GIP-U tunnel. 2. The nethod of claim1 further
conprising: (f) the secondl8&BMSsendi ng an update PDP
context request nessage to the GGSN which indicates a
single tunnel operation and the TEID of the target
WhaINE.cl8meRs: net hod of claim 2 further conprising: (9)
the GGSN updating a binding of the target RNC TEID
with the PDP address of the WIRU and the :
i dant i f Acadivimg madize nebbotkheubdRtepr (IRNE) relegetivhngpethod
. te ).. 4.. Awirel ess communicatian $ f .
imopforgFadfEp o et PR S et e SR et cggepetess
tradsehitiateieaupit (UELRIUS, a douecsyalie mebooghr doatrojter (BN} a target
east one wireless transmt/receiv (\t (WIRUY) :
RNGeh Biatipeguieeanep aRebt me ST B s s (9™, a
seco@IBGSNGEN) a ghtoway GIPRS swagort Ned<IPRISH) ppheteinadirst GPRS
. (d cond SGS t..sends.a rel.gcati,qn
runpeleirolribl Gy B el G P R ER TR eween the

souFc@RNG 2 thd GGSN dtheahetifild @mnpesjugst nessage sent by

the fjrst SGS he rgl ocati.on request. ssage
| nCHS Ay NG| SR a TPt BiEe] fiwarEe to the first
sgswdpoint identity (TEID) of the GGSN, an
identificati unber of fhe RU and the packet dat
or Gott oy srmatas o forerploratian Tt puesspEy Ty the
secdiff 8@ control l er (RNC) that sends a relocation
requi red nes etothe first SGSN, (f), a targe NC,
ando) (e sgeend %E*%%Rgn@m FRIORRFioR BtEtST H(f@?é?e %% 5?3 target
RN Aieh (£diRatd) alsiie kubhalopesat@si, ablhfHleshdpeinieesn ity TEID)
source RNC and t he GGSN,. wher.ei Iiec nd GTP-%J
of the GGSN, an identification number of the &I'Iii{ and the packet data protocol
(PDP) address of the WTRU;
(d) establishing a second GTP-U tunnel between the target RNC and the
GGSN; and
(e) releasing the first GTP-U tunnel.

2. The method of claim 1 further comprising:
(f) the second SGSN sending an update PDP context request message to
the GGSN which indicates a single tunnel operation and the TEID of the target

RNC.

3.  The method of claim 2 further comprising:

-28-



tunnel is established between the target RNC and the
GGSN and the first GIP-U tunnel is released when the
WORNG/wzsecati on procedure is inplemented. 5. PO®US2007/002232
system of claim4 wherein the second SGSN sends an
updat e PDP context request nessage to the GGSN which
i ndi cates a single tunnel operation and the TEID of
the target RNC. 6. The systemof claim5 wherein the
GGSN updates a binding of the target RNC TEID with the
PDRz ity @6SN ipdhingERinding ofidel taegeti RNCATESD wishithe PDP
t I 110,:€S t he 1286
add? b Hf tgg%ﬁ}glag?sﬂ%eo?ﬁ%ur%lficaﬁo%nngmsteerﬂ fo %e%éb prior to
execmtphgls’e&nﬁd)g a single tunnel conbi ned har d handover
and serving radi o network subsystem (SRNS) rel ocation
procedure, the systemconprising: (a) at |east one
Wi Mel esA wimhsssicormesicaidon By dtem/HRUNplenhénting a tewayg radio

netERERRbsRASH TSRS, SRhitn rebsdite) i SR%Hh A ising:

( d)(a)aaismeh on&SEH1édsdirasanitdreaeire vaGa(WERU)equest

t he t RNC
f oL B Srbrart ShF Peeib S s EREs (GERS ByobHS AeRFLfas:
SGEEN a fihet seetpaGPRS sn@qmﬂshodmm) i ndi cating a

e tun at.i on end oi,nt identi
sbtorih dORREI st B el teh e BHCRIBETS 8P th e tareet
RNWIiIBU‘eapdnéd‘I&) Racikdig 4 ﬁﬂvd&ﬂ%&ﬁﬁhohﬁ@&he@iﬂé%%e%ﬁmﬁ B$ the

frs G LR oot Bk e P e SRRl g ppration

a tdr&%@)mﬁﬁ&ﬁﬁ Géer tRtyNEENDROF tidGBN U @ ehbifibation Ssher of the

WS B e ewrotpral (L yapraet CEBENURReI | 1 ng

pr gépeokotrcd Radis Q{et%ﬂlﬂ &onfrbittel) (RNION@hat RBhaAs Sa relocation
establ i shed bet é(%g source RNC and t he GGSN,

requpe éP?FS&ggetf%B]ﬁ Ninnel is established between
theﬁtgafagggtﬁmmme GGSN and the first GIP-U tunnel
is rel eased when the conbi ned hard handover and

r e|<6&ﬁf%€ﬁ§é%ﬂ?@qg§mmbﬁﬁ"ﬁ?wﬂ@ A E] )éﬁnpeel that

is eSladlidhéd w@w&ﬂﬂe@eume a‘i@i‘ﬁé@@%ﬂ ,h RS SeddlE GTP-U

context re nmessage t N whi ch i ndi cates a
bungg igiestabliaon hspuren ozt TING #paithe GOSNendhgBest GTP-U

tunB8Gis released when the SRNS relocation procedure is implemented.

5. The system of claim 4 wherein the second SGSN sends an update
PDP context request message to the GGSN which indicates a single tunnel
operation and the TEID of the target RNC.

6. The system of claim 5 wherein the GGSN updates a binding of the

target RNC TEID with the PDP address of the WI'RU and the identification
number of the WTRU prior to establishing the second GTP-U tunnel.
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9. The system of claim8 wherein the GGSN updates a

bi nding of the target RNC TEID with the PDP address of
woherMdRB and the identification nunber of therPdTRS2007/002232

prior to establishing the second GIP-U tunnel. 10. A

conbi ned hard handover and serving radi o network

subsystem (SRNS) rel ocation nethod inplenented in a

wi rel ess communi cati on system ncluding at | east one

wireless transmt/receive unit (WIRU), a source radio

neTwor kAgdneless tammURNGYionsystarg for iRNgdementings single tunnel

I Vi r . I ad] ' -
comB A DAl BREE A R Bk S (AR ocation
procaduee, tBSSHBtermbemeprining: f i r st GPRS tunnel | i ng pr ot ocol

(GIR)..user. pl ane - t. Lo s(g,@pk hed bet ween
th al)sa 83?%%’ gﬁ%g;%rgléa&?%ﬁ?%%ﬁveé i§rrlﬁfthod conpri si ng:
( alb) ahgatbivaytgeBeEN mekel rgliasévicsiGPRS) sugaidrbnode (GGSN);

regue ssage he secaon (D) the second
S airﬁglgﬁg géalf’%%gwg%l%rné%ﬁggggn%)ésage to the
t afd) el sdebld BGSN thatlseadses relocatiep eeduash ehesspge & thentarget

1 | dpoi nt. i depti t TEI f the, GGSN
o A SRR B o el e e o
firstB@EING the DR tictcigmest mbsddge NdicHting®) sihBke tsometepebkion,

n oope ool Rk TR GRSl SRR K ah Rt Br e
WTRUNLED thépaslagad d4t8 et okell (PHP)RMAresfof i WITRW; SGSN

and .t he seg\g%_SGSN; (e) establishing a second GIP-U
t ukfié tasge ‘the target RNC and the GGSN; and (f)

r letfy &Sé',l(gﬁ'fcé Iir@%foi Higtivoet RokkrolleAMRNC) that Elaﬁdgrgtes o 8ésource
Cla.m urther co I I Ng; the se
contGal TIHG) TRTARR D SRP R A o By ST RN G SO pRessage
to ARt FRYO VI L et STl St o (eohd Siteara) wag angd °
- (0] e ar ge 3 - . (0] (0] C
f ufRirt SRR §FWIIIPEPY?W601(@Q®EG’&&5PF% @ﬁ’-ﬂb %ﬁ@n%lfthat
is edtABlis IS DBEtWANG thELPiMe RN G e dRBR GUSIE $thepbin 18 WARGTP-U

and the identification nunber_of the WIRU pri.o 0
tunnel is established between the target RNC and the GGSN Elnd t{le iti.rst GTP-U

tunnel is released when the combined hard handover and SRNS relocation

procedure is implemented.

8. The system of claim 7 wherein the second SGSN sends an update
PDP context request message to the GGSN which indicates a single tunnel
operation and the TEID of the target RNC.

9. The system of claim 8 wherein the GGSN updates a binding of the
target RNC TEID with the PDP address of the WTRU and the identification
number of the WTRU prior to establishing the second GTP-U tunnel.

10. A combined hard handover and serving radio network subsystem

(SRNS) relocation method implemented in a wireless communication system

-30-



executing step (e).

WO 2007/102953 PCT/US2007/002232

including at least one wireless transmit/receive unit (WTRU), a source radio
network controller (RNC), a target RNC, a first serving general packet radio
service (GPRS) support node (SGSN), a second SGSN and a gateway GPRS
support node (GGSN), wherein a first GPRS tunnelling protocol (GTP) user plane
(GTP-U) tunnel is established between the source RNC and the GGSN, the
method comprising:

(a) the first SGSN sending a forward relocation request message to the
second SGSN;

(b) the second SGSN sendirng a relocation request message to the target
RNC which indicates a single tunnel operation, a tunnel endpoint identity (TEID)
of the GGSN, an identification number of the WTRU and the packet data protocol
(PDP) address of the WTRU;

() the source RNC sending a radio resource control (RRC) message to the
WTRU; '

(d) the source RNC sending a forward SRNS content message to the target
RNC via the first SGSN and the second SGSN;

(e) establishing a second GTP-U tunnel between the target RNC and the
GGSN; and

(f) releasing the first GTP-U tunnel.

11. The method of claim 10 further comprising:

(g) the second SGSN sending an update PDP context request message to
the GGSN which indicates a single tunnel operation and the TEID of the target
RNC.

12.  The method of claim 11 further comprising:
(b) the GGSN updating a binding of the target RNC TEID with the PDP
address of the WIRU and the identification number of the WTRU prior to

executing step (e).
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