[ 0001] W RELESS COMMUNI CATI ON SYSTEM AND METHOD OF | MPLEMENTI NG AN EVOLVED
SYSTEM ATTACHVENT PROCEDURE [ 0002) FI ELD OF | NVENTI ON [ 00031The present
invention generally relates to an evol ved w rel ess conmuni cati on system
(e.g., evolved universal nobile tel econmunication system (UMIS) terrestrial
radi o access network (E-UTR, AN)). More particularly, the present invention
is related to a wireless comuni cati on system and net hod of i nplenenting
evol ved ©P61km at (WERKERESSKOYEIUNICATION SYSTENMAND MEXHOBVOFut i on of a
t hird gener MPAENENTING AMEVOLVEPrOYSEEM AFTARCHMENTE PRQOEDUREa r at e,
| ower | atency, and support of multiple radi o access technol ogi es (RATs).
The main_features of the evolv 3G system.include an enhanced air

i nt erfac@opg]t handl e hi gher datgfkrapégﬁ(ww(@reffi ciency, optimzation of
convent i gpgk) Pr ocegy ege%trﬁ%ﬁﬁoﬁhgeﬂufqﬁ rr@hiedl W WoRELACHINIGS and
reduce setup delay, a network design to permt interconnection an

i nt er opecomtmoni@tioarsystam, (erg savbhied, urivelsahmobile balecehandbcatsor systembi | e

conmuni cat. GS .gener.al packet, radi -GES RS), .w deband code

di vi si on&#&ﬁ'@ &FE%@E L 19\668&?,“ o@oﬁ%@&ssoﬁﬁ,ga&ﬁwﬁg&ﬁ%&

[ 00061Fi rekantlinsdayion ds GRIMEN kb ANRirefdRRIoafiARSRatibh R EREE afR dnb@fodr gnce
points. A nobile statjon (MS) 102, which includes a term nal equi pment (TE)
104 and izpiementingavalved|sysiam atteghment pracedtiesd to one of a plurality of
GPRS packet domain networks 108a, 108b, which is further connected to a
packet data network 110. The GPRS packet domain networks 108a, 108b perform
a net wor[R0églcess control functi orBAGKGROEINDouti ng and transfer function,

a nobili nagengent functiqn,.a |logical J|ink managenment functiqn, a radio
resourc e[b?ﬁrgﬁg enme ﬁ’oi"lﬁ"&l} ?‘{fnﬁméfl &%%%F_RD ﬁ%{%é@’éﬁ%rﬁtls FUW_?PBF%%,?O & O‘Ela% al i ke.
10007] Thggn&t Yot AE ClRSRr 32hER doPflof ﬂﬁllﬁglr%?ﬁaﬁﬁgé&ﬁéﬁécﬁﬂologies

&
aut hentication and aut hori sation, aﬂ% ssi on con , hessage screening,
packet f(BANRYs Huamainifeaturebaf ghagvdbited 36| dystam dneludp earaeohaviedeair ned

barring,._or .the.like. .The. packet rouyting.and transfer funct.ian jnclydes

el ay i dims RS G ot D FoRG  BFERRPREPORE ARl || ng,
conpr es Sofientioidl §iroétdlure® tP+diute e HEMIRE of Signhlifiglpré®dutéLahdsédigle | i nk
managenent function_includes establishnment, nmaintenance and rel ease of a

sessi on.Sepupdglay; and petwork dasicp bo parpitinierenmesiien and mteropgrationaf angr

mobi | it m rgﬁrsg.u A/ GSN) in
an lu rr;égle. gi:a zfncl\iﬂ\% %@B@ﬁyﬁ%y dfg?in%(ﬂ%tr?e of a %3‘2‘1{2!’8*5@ %}gﬁ%@ﬁgﬁﬁ Y
manage mgrackétPiddio detvacdsa GRR3Y), evidebapid\bcdierdieisicadnailtiple sedssa(WPOBRIMAY), e

state. | fached state, ..there i s no comruni cati on between the M5
and the @&4&2@%3& ﬂiﬁﬂ‘i‘ﬁ MM contexts in the M5 and the SGSN, the
M5 per f qpomsla GPRBiAlbaC Bhéi© 6 Q- entid#A GERES ceddsanberthdieaid ffraianges to

t he PMVi connected state, and a packet switching (PS) signaling connection

i s est alpoinised pwbilestatiore(MB) 202 which $edndesia g mainghatuipgerd{REL L0dn

rel ease es. . st.at .PMMidl e state RS, .det S attach
Foi ot GPAL i AN IO AR s ached 1 bk Bra BiRLET of GBRS Badicha

t he PAMddeizAis hedwstlat H08al 108heriibiis threhanehbnidleddn resdcket hil RetwiodR

sessi on_managenent (SM)_ state may be actjve or inactive. [00091Fi gures 3A,

b
3B and 3d0. {'The GERYqasket damenh%g’fwéﬂﬁ HiPagli188b nerformaa natwarh ageessedur e

300 in jona . nELgyr,

initiat ggﬁ?ﬂle/ﬂgﬁt%% h Bpﬁzg%aﬁi%%r%%%g%héging%ﬁ?%y g%‘%?teg%ﬁ]tr equest
nmessage fanctiomeay 18688Al 3tk (areggeB). fillvéioa) taachdiverpsoatrcemasamgement| udes
an internnational nobile subscriber identit AMSI) (alternatively, a

packet - tERE ARSI ?WWS%\‘“@%W@%#‘&TNBI) and an ol d routing
area identity (RAI)), an attach type, or the like. [0010]1f the Ms 302
identifies itself with the P-TMSI, the new SGSN 306 derives an ol d SGSN
address fromthe RAl to request 1MSI information of the M5 302 (step 324).
The new SGSN 306 sends an identificati-dn request nessage to an




ol d SGSN 308 (step 326). The identification request nessage includes a
P-TMsl, an old RAJ, old P-TMSI signature, or the |like. The old SGSN 308
checks the P-TMSI against record and sends an identification response
message with the IMSI of the M5 302 to the new SGSN 306 (steps 328, 330).
If the M5 302 is known in the old SGSN 308, the old SGSN 308 responds wth
an identification response nessage including the IMSI, authentication
triplets [gpogut hentthgatiddwofli RcBdst. dohtddle fiYRetd®l? iificla@bs KpeysrhBohhe ol d
SGSN 308 or_the old P-TMSlI does not match the value stored in the old SGSN
308, t he aytherdimitiopoand axpasrisatidn; ndmissign copirrhibetsage scregning, ipackete

identifi i 0 3 302 | Kk

n the of T olRBRMAE FRIAAL A sTLRod Boore bl baR i ol B
Type = | Mie) The tpaekdfSraifling ahétrador fubletiohBndlides eslagh douting, adairedsD
Conbont B Re el ePR ShsclBesrin bR Ao
procedur g dnfe RRFVR! MRAtRAY NI MPheOideichhile W AR asbtANh MBulQeat i on

register (HLR) 314 (step 338). [0013]Referring to Figure 3B, based on
oper at or establishmenti maintenance andheal¢éaseaf amebsive. equi prrent i dentity (I MEI)

hecki d i I f h t o SGSN
506 ana JBOGACT erERaO Pl RA o <Ry RELATR) Hatd Bebindd for BRI ST
nunbeL h ?ﬁalﬁmﬂwﬁl (Mlgitef ah s amtit acmsh I-_lli_ﬁlgsgml4 Sbsui{lipdrf,j node '(S(}SNgiI\tMeh?/Id [ { st

tt , e.n u S senal ng..an u ate [ ocatl on
ﬁesggge t%OQ%EﬁqEJ@aag ?E% @gféﬁzyay %ﬁe‘ndﬁtfa?%a |y1&9§91i m?%#ﬁéfslagw%?%es an
SGSN nunipiiMpderatinhl @d6d, a33MM-Bsnd Ml stie dden PMIR -1l W] ThendhFg16

conpares the SGSN nunber "'with records and sends a cancel |ocation nessage
(i ncl udi ngtdcksil stadastbetd istiomommypeication béteveehdheBdElasd 8hg SGEPS 1844der346) .

Th ld 9GS ~YaX'4 i i K ACK
(step 3437 SusRuch PEHTGOR-EERRIREND B HRE S G, PR M R R R TR RE L g
the 1 M5l pro@dGRRIUSHDEPRYttach, diad staterhhiged WWhSOMIM-dRAedted St 200 a
[0015] The new SGSN. 30 c)hecks_lf the M5 302 is not allowed in the new
routing 2PeketERAjching 8’& Fagnaling copnection isegtaplighed hsbweenptheMSrand thect i ons
or accesydag! Alpy éigﬁtéﬁﬁg @o&@cﬁgﬁ rbiRaf0¢h A0 ¥edstae &) tHRAPMM AL Stald 4

t he
new SGSN 306 rej ect e attach request wth an appropri ate cause, and may
return aklBERSdettackubS attiable rejeeit ar raulng ared upllatg (RAE)) rdjBit campeSE8Ntateea

restricted ,ness he HLR 314, (steps )erg | f ubscription
checki ng %? ‘é}iwlnsgeﬁg ?ﬁ% Pm“feéﬁéber‘é%a@n gnﬁgﬁpg@l\id!ﬁ)%niﬁ @gﬁ?c@fl%%ﬁtgé F%ée’at tach
request \thé &@fbnﬁﬁﬁh@@éﬁ@ﬁtﬁ(&&}&ﬁt&&dﬁmta{éﬁ% oRfinddiBRl t subscriber data ACK
(1 ncl udi E‘?Othe | MBI, and a cause) to the HLR 314. If all_checks are

successf W00 he neiigarend Aot apd 3G taken tagethor cgracsigneling disgram of@p and

returns i i.ber . } i R 314
(st eps 3BReBBECcAEO00 P F'eaHilrdidhid RIS HiHbRD Al Hidhrt B, e e

| ocat i onMKCBO2 mitiktesrtbeaBi@8N p30&@diis¢ pBLBEk tradfnissid0dfeinRetanhriengesto

conbi ned 15589 g Par ey At {sbon 77 rad piA el EELpioGRED ingleP Abe
updat ed. jpflaendteoMaPERINi RAALEEAIBG: idehPFXTMDT) mséah@timgy&ﬁacﬁe@-tam@eﬁ LR 312
(step 364). The _ location update request includes a new LA, the | MS[, an
SGSN nunabile subgeribsroidentitia (B-ENBE anst an ipdd rpriing [agea idemtety (R4 RN312
creates | al.i Ath the new SGSN 306 by storing the SGSN nunber.
If the | %@g??gﬁ%ér%{égﬁé]k%' update is inter-nobile switching center (MC),

t he new YUR0B12 sdfidke &S BpBdtlentifeaitsalf withs tlagP-TMSE) thai meyw SGSN 6 and a

new VLR) ,tq the (ste 66) HL R 314 s .a cancel ] o i on
message 061G Bt g{a‘%@éﬁﬁ%@g 0@6%‘)3%@ %ﬂ&eﬁhﬁigﬁ’é‘f%@%% %ﬁ@’@gﬁ‘ ith a
cancel | ggatdtan 3AGK Tid 8owIHEIN 08%LAHT bR 188:RiSlAi R M mbaBgE ko an

subscri ber data nmessage (including the | MSI and subscriber data) to the new
VLR 312 (step 372). The new VLR 312 actéiow edges with an insert subscriber
data ACK (step 374). After finishing the inter-MSC | ocation update
procedures, the HLR 314 responds with an update | ocation ACK to the new VLR
312 (step 376). The new VLR 312 responds with a |ocation update accept
nmessage (including VLR TMSI) to the new SGSN 306 (step 378). [00191The new
SC SN 306 sends an attach accept nmessage to the M5 302 (step




380). The attach accept nessage includes a P-TMSI, a VLR TwvsI, P-TMSI
signature, and radio priority SM5. The Ms 302 then returns an attach

conpl ete nmessage to the new SGSN 306 and the new SGSN 306 sends a TSI

real | ocation conpl ete nessage to the new VLR 312 (steps 382, 384).

[0020] Figure 4 is a diagramof a conventional state machine for SM A GPRS
subscription contains the subscription of one or nore packet data protocol
( PDP) adelde3(3$N .30B4sthp BRE). &Lk identifisation wiqeeshimessfage imbDRiasar?-GMSI, #he PDP

state indj S data transfer. is,.ena t.P 2SS Or

not . The&é@ﬁ%‘%ﬁ@%ﬁﬁ@&%&m ilﬁe Hﬁ%c 98%35&15@0%@ gﬁecgéﬁ?/ggﬂ. e when
PDP cont gxdinkSrad6td ¥ad 86hdsTaveiRakineatish 3bponSe eftrpgesiwith thedMSpsitthye state
when the deactivation procedure is initiate or_ when the MM st at e _changes

d
to the PMZIRNZ to thesnew SGSN BOf(slepa 8A8.5B33) albthe ME>302 is kmesv hutheidld st at e,
t he dat i ' : i ' d and
Lhe pop SO 368, il SRS FoREE bEREaR 1addifh Mool BCkbilbE ] B
pr ot ocol inghiding thé SMSPDustheneéicationl tiipletdat abiéntiddtion suintetd. hE thetNiSe

state, t PDP cont ext for ddr.ess ,i s activated in.the M5,
SGSN and_g@?afs&@ﬁ“@ﬁsms%‘ﬁﬁé‘ﬁ 3&@5"5 @;%m)adﬁg' €5 me ﬂa%ﬁlbﬂ!?ea?_’ﬂé’e mappi ng
and rout iiged 7 BN SUBN 808! 1R SN 808 REsBRAY SvitiPhn biRBfopR itk kftdrar PDP
address between the M5 and the GGSN. The active state is permtted only

when t hecausedn dhe identifleating respapishvpdsdage &t step 38P. PMVE connect ed st at e.

[ 0022] Fi gure, 5 i s f | hagram.of a. v ! h¥ati-on
procedurg)léégb. Thcﬁﬁ}ﬁe %ggg%%gn”gﬁoggtlﬁ\%g e%ggﬁjﬁﬁgﬁh%&g%ﬁgs S%rrégéage to
an SGSN §&ﬁs(a’i1tiasré§@2()ID) Toguent (1Y Type DRSO 6 ﬂﬁMSeﬁnﬂa(step%Sa]gheiMSI udes a
PDP type, a PDP [ eSS, _an access point na PN) , ity o ervice
(QS) r e%ﬁ%ﬁ%&?giwgﬁo@blﬁéﬁﬁqnﬁﬁ P%‘ﬁvéwg&g? wfg%eﬂ‘ﬁ@b{z (&eDH3B) SGsN 306
val i dat e@ot:[bg act iy oeMmPRoARIYL S5F the MS Uxists HrfsiterdIn AN A&d?RPant he APN
to a GGSN 310 (step 504). -5- [0023] The SGSN 306 sends a create PDP

cont ext awtessicaties paepedure ishpe Byt the 3% 0B B naw S@GIN AR08 PMPacont est
request ssage. i ncl udes R DP address, an APN, QoS negoti at ed,
a TEI D, ¢HEf ‘?CI’?&%H&%%%(W@;%’@%P %}éo | i ke. The GGSN 310 creates a new
entry infoots] PDP Ruldeiig ttablRigarnd 3Bt Wab&d aokr epdratdiDRoafigttion, eaponse t o
the SGSN 306 (step 508).

). The create PDP contexi. response nessage ifcludes a
TEI D, a mberosadionatmobile eﬁwaqle%ﬁqnt&w%%i}f&@ﬁhn&&rPC@B H?@’oqn%% y

chargin j ¢ M%Z& ; by
per f or ng,?jé geﬁg%n%% ﬂlygii\gg 23 b@?ﬁq ?%%@4 an td@%%ﬁﬁ?%?%@gg% g‘ie.r In In
nmode andBIR) B8 (step 844). détled3GENSS)mberdes chenged singe th 1lashePBEStads nay

send an invoke jrace sage, tg the S 2 N 306 may
o or m 1Y B the TES AT AT ER: theargr San b Riee BT HLE IR BrihRg

updat e PRPup@i¥e¥datiotdHeshgé 6 e BLR)314 (Htep SEIN ThbQipgaabd lotaior Mesdage Q0S
attributes sendi ng an updat e PDP cont ext resgonse tg_the SGSN 306 (step
516). [Oog ﬁ@nﬁ%fﬁﬁs%nb%em%%mad@m, thetMSE qrifhedikeppp context (step
518). | VS ¥ Cuaddr.es; S
recei ved[fOP ?%ﬁ] t he%@l@@%@gf '? lé%gi@?ﬁ Fﬁnel %g%l?ltr %%’?fl??ﬁg%%gcgﬁé?)%

sel ect s ¢amgeblopation megsaged(ipeludivig IMSY dabckldstich ypeds the gpbd S&SNI 308nd
returns actiya PDP._cont ex ssage.to the M5 302 .(step 520),
The act |@€ﬁpé éﬂ)% égﬁ)f ex?‘ﬁ%c‘ilgp'%(}ﬁg@éegaﬁbqvﬂﬂg%esavﬁ at)f&&?elafnggoﬁddress,
a tr ans%@ﬁrlédéféﬁién@ i(RCK) Tétkp 3985 TRIPI RS BbserdRAiPinREiHMubkdriber dddgket
flow I D, protocol configuration options, or the like. If the M5 302

i ndi cat ememgph@cln@nﬁéhaémslmdﬁﬁmsybsmp@@ésiah@to themeprSGBNI064etRBt f | OW
pr ocedur the SGSN 306 then shall not include the packet flow ID.

[ 0026] S RY [ 0027] The present invention is related to a wirel ess

conmmuni cation system and nethod of inplenmenting an evol ved system
attachnment procedure. The wirel ess co ni cati on systemincludes a first

core network, (i.e., conventional third generation partnership project
(3GPP) core network), and a second core network,




(i.e., evolved core network), which is evolved fromthe first core network.
An evolved wireless transmt/receive unit (WIRU) operating in the evol ved
system upon power up, sends a nodified Attach Request nessage to the

evol ved core network. Upon reception, the evolved core network perforns the
same procedures specified in 3GPF T523.060 PS attach procedure, (e.g.,

Aut henti cation, Authorization, Mbility Managenent, or the |like). The

evol ved de@B5Inet woTke tewnS@EEDC2eR! shedksaf the/ MS 3026s RBPallowb@ Xt théhbkgcation

and configur.ation ddress for the WIRU). Upon successffil
conpl et i seutipe agen §£ﬁp%?8n IE) Be &ejrRedenyl wwm@ws&@qurmyesa he

evol ved eegtemﬁehw;msemqs hbea Ve ol ALRHAR BRPRA gﬁw%ﬁ&’g@J The
I'ng

new Attac Accgﬁt message includes information regar cont ext
(e.qg., |B@gkrelgequest Wéfihsﬁnmpmllopyate catise andsinayAPNnrFroinsettisabscres, or

the like so const.ructs n

nmobi | i tyhﬁ%naggﬁgﬁh\@%&fgw con ?'r%%/f'lﬁﬁ% w*g?ff%@ \;é%»m%he SM
and 3/ 11{stess 35@3 Ifthemxbempuﬁmecmcktngt ﬂaﬁs BSrastBBE rdadyied) the ReR'SGSIT i30T ent
from conv nt| on BF@Sﬁsed MM and SM states (in the first core network).

The SM aft® LRAYGSE Vit enprrRyeRtiabe catre) 4l netopns antaosert

al | ocat i Qﬂb@hbbhg ﬁdDA e 7 faqt,N Lf the
WIRU i s connect edal thgflt(t!tlr he lhgrthé?gssggflgagzﬁﬁgegeﬁﬁ%eoﬁfdg '?’nlél qu;é{ﬂ_g}(’f fle{ S is
al | oc at earq sregeesshial, WrRuewsSGHNa8 (econstactean MMt @ntdit.for thaDIS e2ehdbl e or

Cavai | aprPere) SRR ELBE AUEDAR: Grifidihe the T iecte st Reficgrons
transiti 856 tﬁﬁB\)\e’Elme mmssm @sdads et MNDas t@aGIdiend) ¥n up@R 3 BRERACK
DESCRI P {%%ll gwxg [0029] Figure 1 is a diagram of conventional
GPRS acc SR iA %39%3@ €é poi nts. [0030] Fi gur es 2A and 2B show
Caken tonorher , arsrar e paieel00, 1 e BRRAORIR ncibaled i BfRen ™
registr atqqaﬁsfpndé;‘@dm & combpIBEAFPREAMS Uatitscly advisigornlvcation regisee (VLRpal

re 5.is a flow diagramof a

t at 33
ioﬁvgnt i onz‘a’? (?B D aan exﬁ%ﬂ"%ﬁ ;%ﬁr%’@gﬁ &]rléc Q‘F%Sﬂﬁqiied‘ﬁﬁ‘éesé tp & BEWi agr am
of an ex¥hRl 3312}(3&‘15(364@ dfmy Yca oAb tERGHEE: 1hBFﬁ|dHQh@1@wﬁLM RANTRIRY, 40

evol ved $§ net in accordance with the present iI'nventi on.
[ 0035] FI%@ B, ’éadP‘é%};Foé’rﬁ‘E#at@\FﬁP%@a tBg ikem core network hi gh-1evel

funct | omaOLT) acCONERNgS: VLRI NERERSEDeENERN 0 thORRIEE A5, BA and 6B

show state machi nes for session an nanagenent” ordance
wi t h t hestoring tine SGENammber. If dd¢aFiopares (Mtﬁmaté BKetertmgildRfitchaig a fl ow

di agram achment e istration procedure in
ac Cgl’ d angét(%w(?* &ﬁ% pgg’swgﬁ}iﬂééﬁxgg an upafﬂge OC%.tIOIl message (including the
IMSI and a new VLR) to the HLR 314 (step 366). The HLR 314 sends a cancel

location message to an old VLR 816 (step 368). The old VLR 316 acknowledges with
a cancel location ACK (step 370).

[0018] The HLR 814 sends an insert subscriber data message (including the
IMSI and subscriber data) to the new VLR 312 (step 372). The new VLR 312
acknowledges with an insert subscriber data ACK (step 374). After finishing the
inter-MSC location update procedures, the HLR 314 responds with an update
location ACK to the new VLR 312 (step 876). The new VLR 312 responds with a

A



[ 0038] DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS [0039] When
referred to hereafter, the termnology 'RU" includes but is not limted to
a user equipnent (GE), an MsS, a fixed or nobile subscriber unit, a pager,
or any other type of device capable of operating in a wirel ess environnent.
[ 0040] The features of the present invention nmay be incorporated into an
integrated circuit (1C or be configured in a circuit conprising a

mul ti t udgeior HH@LLUBES ThEE:aEE TRERAM S VLRODMEI Fiogthemeiv S&SN 80GiGstern of an
exenpl ary evol ved system 600 I ncluding an E- UTRAN and an evolved ON in
accordand®with the present invention. The evol ved system 600 includes an
access s str . a VeBJ2 &steh r at um
630. Themgégg]ss sys%reﬂﬁw(ﬁg?}u%%tg%{ig?% ﬂ%{gﬁﬂ&;@ﬁﬁr@%ﬁiﬁéyﬁe r adi oesagﬂcszess

net wor ks3§03ANThe att&bh &tﬁe;ﬁnﬂlemgevinlchﬂiés(}t\lfﬁ'i‘g/lsﬁf% VRANIMEE| BdMBL generi ¢

t Kk 11, ., a, [ { 2,
UTRAN. 619B0ATFTE: SRS Brickia ST e o g P S it Ebbiebd ™ 2,
(I-WAN) %%;%ﬁﬁth gh@ﬁ@%_ SAENCIGE 24 E tIRORSS SN 1306ts8AdON TMSI peallonation-

evol ved provi de services, (such _as nultinmedia services froman
| nt er net completcaiesgagR)to ¥he newek-R 33 3Kstpas 882(39%) 631), to one or nore

WIRUs whil.e.i nteragtin it j ' 3] i\, AEPRS
account i th%?LAA) ?gg‘\llree“r%%Mflélagﬁﬁ'ggﬁ]gdﬁvﬁﬁ?k*%%g%%g%gggrS(?r]! ot her network
entiti esgilisctiption @ontriks $he stbsoripRidnuifona (BE6MeonB ket datgpprsitesol dBPE) gat evay
(PDG) 619. [0042] Fiqu 7 i.,s a diagram of, eyol system&or Kk

hi gh- | evalddiegsest i@ﬂ%‘ 5’@%@@5?9&5&% @g\/ﬁel?WQPF18¥ Br%@gn %??ﬁé nﬁ%%ﬁﬁ%{éﬁ%et wor k
access afithiddtos GABEA!dath t¥arkBéitic habléadht thiht TP dldsedsegimt, Tho@DD

aut hentication and authorisation, adm ssion, nessage scrgﬁgérr%g, p%qket
formats sidetiamard fbor ghigadive siede (tecan aative sEtar Bherdt REF I8 ri ng,
or the like. The packet routi.n ' tivE8Y¥n
routing, aé@’(ﬁtﬁ 'sﬁ?ﬁgyﬁff%ﬁ 3R Stﬁf’%géfi‘g‘{n“é‘é%%g t!g%%?ﬂ%e{ﬁé@l I'i ng,

conpr esspRediePiteiitigiedd oFBrHenNtrREMIM stte, changbh ¢o th« PMNeidle sgite®r | i nk
managenent function controls establishment, maintenance and rel ease of a
sessi on. PMBYsEtashedrstateg A and 8B show state machines for session and

mobi ['i ty [qERARIeTEn, Ofié'}ﬁ@ctm REROIHANAE sWivibe fob@ dFRsePDH addreks efithe The

WRU and the evol ved system core may be in one of an MM detached and

SM i nact M& istmdte actavethti andridet BDFaconi®nt eontaias seaeuling ah WARPEEe and
SMactive state. [n the et ach ' ' leSg.NO
conmmuni c’eﬂfgﬂﬂaﬁ}%‘f e ﬁf?acgﬁog(afl ﬁ%‘qréi\?%/p%/]gggg%%g%%%}%g .ﬁﬂ,ﬁl\?tég?ﬂeeﬁlol ved
syst em atih,aghRive stdie, BYVWBP absteghforghe PDBPaddiess Musieisechizdtaig the

SM i ti T at t t he MM ted d i . th .
WM conne i BGRY oo arieras GPRBSuPRoBSCdrGRATNG Do REE TS BRES) | shed
bet ween \%ﬂdﬁpg}ﬁgng %guk/ﬁg iﬁfb%\é%ﬂa%ﬁ LemMsERti9e PDPP DU TS (g weatisabiri on

rel ease connected and SMactive state changes the SMM state
to the MyDRIhddmas bsivweent thecdMSt atdetherGOSNsi Fhalackiye statade PRORItERY 9B shnent

while i h [ M-agt. i t. toth

Wi connoaied thrtih ol € BedtS as EFpR AR R LERE | 0T

i nt er - RAJpdp@ndoverrizaiestis aolse diddramSiM sémietionat FBRyentextt duivitlodet ached
and SMinactive state. 0044] Fi gures 9A- 9:1; aﬁre % fl ow di,agram of, a_process
1000 f or peacotlveaib@®ys aa%nﬁarmwe AR SytERE TSIUSEICOPERARELORPL h t he
present ?@@'%PQ g%te 595 RUrhd ggti{r%\!etl"lgp%én{e&@ r&dd At Pnddk AR G0PDPY t he

transm s ttach request nessage to a new ON, (i.e., evolved ON),
1006 (st eppel ATI)P addiresatsncadessqnindstanme@dequality of eervios (R regaested,Tvs)

and an ol d RAT), an attach type, e ldokee i ifies
i tsel f wPEefosHcophgipgtion M‘%&W"Eﬁf’i 6 det %@g&a%@%‘%ﬁ%%ﬂg%g Féeiggﬁef rom
the RAI tphp aauEstrehBit, s6QEBRIATIN 20U rhiss INERAPNQ@62 GGEN[B100Rtp. 508e new
ON 1006 sends an idéentification request_message to the ol d SGSN 1008 (step
1026). The identification request nesséﬁe includes a P-TMSI, an old RAT
old P-TMSI signature, or the like. [0045] The old SGSN 1008 checks the

P- TMBlI agai nst record and sends an identification response nessage the new
CN 1006 (steps 1028, 1030) If the WIRU 1002 is known in the old SGSN 1008,
the old SGSN 1008 responds with the identification response nessage
including the IMSI, authentication triplets or authentication quintets. I|f
the WIRU 1002 is not known in the old SGSN 1008 or the old P-TMSI does not
match the value stored in the old SGSN 1008, the old SG SN 1008 responds
with an appropriate error cause in the identification response nessage at
step 1030. If the WIRU 1002 is unknown in the old SCrSN 1008, the new ON
1006 sends an ID request (ID Type = I1MSI) to the WIRU 1002 (steps 1032,
1034). The WIRU 1002 then responds with an I D response including the | VSl

A P~ P~ P~ ‘A P~ PN NN\ P~~~ A~ T O a PN P~ P~




[ 0048] The HLR 1014 conpares the ON nunber with records and sends a cancel

| ocati on nessage (including the IMSI, a cancellation type) to the old SGSN
1008 (steps 1044, 1046). The old SGSN 1008 acknow edges with a cancel

| ocati on ACK (step 1048). The HLR 1014 sends an insert subscriber data
message, (including the IMSI, subscription data, a PDP type, a PDP address,
an APN, QoS, visiting public |and nobile network (VPLMN) allowed, or the
like), t0R2BE newThd IGBY 364 epnd5 @ eath RIAB|cONhtexh avq@st TOOGaghdalkkei f t he

subscri peasY B0 Fepttils The' deeBtbPlchiet R et ettt FE
al | oned {yredh POTaddreld) anAPNT Q6S Repotidied (VPEID] Stirgirdthadhdtadbticsariest

w th an appropriate cause, and may return an_insert subscriber data ACK
(i ncl udi the like ThaGSNBH} ergatesanew erigy e its ZJ25 confextiable snd teturnsd eps
1054). | Rt I i e ON
T006. al soh e L e e B e s B B Y i ns
an i nsertespoiscmbimge dadladSCK TEIDe b FDM gdditess, fvBtocahehnfigusationt eptidns, MAR
1014. 1f _all checkauarrie suc]" SS% ..the new ON 1006 constructs an SWM
context R8P reRetigieR chagney FdPEHRE: an i nsert subscriber data ACK

(i ncludi pgatthe | Mpladi@abdels badier (RABPRtaH Tﬁ@xfforrﬁéﬂ ARbhg thd I BOY thé he
like) to the HLR 1014 ééta{egs 1056, 1058). e HLR 1014 updates the SMM
cont ext BAN 8@hard e § 06 tsvep F®- Aoy wode anddfbapic ey 1atdBSS1 060,

conbi ned BRUFRA LRy S AT RS hRESGRLGT i BRca g el BUERAN PO O! °°
sends a (segp512)n THeIBGENT 30 way ihform the\GEEN AT abdutthp dbdB4yaded@o$ ocat i on
Y pe, © or SLHEUAE, SqRBSE R FIRCTEB: Eiet AR o34 JHeSTON 0fen tho
new ON 1006 B the %m?os herit didd adt 4Bda+8 PIVE dbekSrdsPoiietiRhe | €

switching center (MSC), the new VLR 10 sends an update | ocation nessage
(i ncl udi BgSNh304 (¢Btp 8HD. a new - 11- VLR) to the HLR 1014 (step 1066). The

TILE 101 d | i t . 068) .

The ol d (0PRBR0T6 ARRRTN A08Iniatfy M AR ol iR e POt esh BB 000

I[ (I\J/gf) 2] Tg &f ﬂHSzMS _@gﬂ h%g Iﬂfﬁi;e%t"bd ?&ﬁﬁatmﬁld\a/l?leééisbﬁre RilaPtaldde a;geiie%fc&mdhm % I tS Ee
and_subscriber da 0 new e .. _The, new

1012 ack@GwREaYLs Wvﬁei’ﬁe‘g‘ﬁ‘ é‘ﬁgé?hﬁ centsst rﬁtf‘e%(géét @56@%%%{3360 PHOHY 24 ¢ or

finishi pchgﬁﬂbf&tmr B¥BEoh %ﬂ@ﬁﬁ%&%ﬁd PSS Btivatd PDIHLBniBd 4cdepb pONds

with an te location A othe new VLR 1012 (step 1076). The new VLR
1012 r esmesshgeviiot theaMSH 862 i (stepup2Rit eThe cepivatee PEIY eortient Roetiph gnegsRea VSl ) t o

t he new 06 107. 53] An_RAB e 1 pryred
among. t HECHARAIO0E Pk ERBANEE: Art-praop e BIRTE08: RebBsRibaBid ™ |
node andeddio BSSrity, agRickét sk IDah@Eocol dafigavatidh dftiénsyeytindikd. #fthe MSke
trace nessage to the UTRAN 1004 (step.1082). [0054] The %O\I 1@30 sends an
attach aQ%pdicaied ipdhe JB metvwriucamilipysitoes ok surners By Rark t
nessage J éqm% d‘%ﬁl It 3 J ,qp PDP type, a PDP
address,fml(;l(SEE , %o%e ra |(?ngﬁhgir]?%%ﬁgtE%EE%QI}%%R?E%%[%&COMi guration, or
the like. The WIRU 1002 then returns an attach conplete nmessage to the new

ON 1006 @Bﬁﬁthe new ON 1006 sends tﬁ?@&% al | ocation conplete nmessage to
the new VI 012 (steps 1086, 1088%. ( ?The information el ements (IEs)
i ncl udedigon7f he afMhagitesditafveriRAERARIAEd 86 6 QFidSIBSLcothininidation systemt

invention are shown in Table 1. New | Es introduced in accordance with the

present andmethesiofimplemeniing ap evltpdisyrien attaehmpentpro @t TRRWITGEER pt
MESSAge | 3hmb cgﬂ%nh%ﬁste%l ﬁx%h%cgag %};Hcgré Ddieahe GRAtdvenfighdieaneadi ng

attach request has n-accep
generation partnership project (3GPP) core network), and a second core network,

8-




I nformation El enent Type/ Reference Presence Format Length Protocol
di scrim nator Protocol discrimnator MV 1/2 Skip indicator Skip indicator
MV 1/2 Attach accept nessage identity Message type M

(i.e., evolved core network), which is evolved from the first core network. An evolved
wireless transmit/receive unit (WTRU) operating in the evolved system upon power
up, sends a modified Attach Request message to the evolved core network. Upon
reception, the evolved core network performs the same procedures specified in SGPP
TS23.060 PS attach procedure, (e.g., Authentication, Authorization, Mobility
Management, or the like). The evolved core network then proceeds to activate the
PDP context (allocation and configuration of default IP address for the WIRU).
Upon successful completion of IP configuration procedures (PDP context activation),
the evolved core network sends the new Attach Accept message to the WITRU. The
new Attach Accept message includes information regarding the PDP context (e.g., IP
address, IP version (i.e., v4 or v6), APN information, QoS, or the like). The evolved
core network also constructs a session (SM) and mobility management (MM)
(SMM) context for SM and MM for the WTRU. The SM and MM states in accordance
with the present invention are different from conventional 3GPP-based MM and SM
states (in the first core network). The SM and MM in accordance with the present
invention adopts the allocation of the IP address for the entire operation of the
WTRU. If the WTRU is connected, then the IP address is allocated. Ifno IP address
is allocated then the WTRU is in a De-Attached state, (i.e., not reachable or OFF).
In accordance with the present invention, the WTRU state (availability) depends on

the allocation of IP address. The state transition between MM states are changed

accordingly.

[0028] BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Figure 1 is a diagram of conventional GPRS access interfaces and
reference poinfs. |

[0030] Figures 2A and 2B show conventional state machines for mobility
management.

[0031] Figures 3A-3C, taken together, are a flow diagram of a conventional

PS-attach and registration procedure.
-7-



V1 Attach result Attach result MV 112 Force to standby Force to standby
MV 1/2 Periodic RA update tiner GPRS Tiner MV 1

[0032] Figure 4 is a diagram of a conventional state machine for session
management. '

[0033] Figure 5 is a flow diagram of a conventional PDP Context activation
procedure. .

[0034] Figure 6 is a diagram of an exemplary evolved system architecture

including E-UTRAN and an evolved core network (CN) in accordance with the
present invention. '

[0035] Figure 7 is a diagram of evolved system core network high-level
functions in accordance with the present invention.

[0036] Figures 8A and 8B show state machines for session and mobility
management (SMM) in accordance with the present invention.

[0037] Figures 9A-9C, taken together, are a flow diagram of an evolved system

attachment and registration procedure in accordance with the present invention.

[0038] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0039] When referred to hereafter, the terminology "WTRU" includes but is
not limited to a user equipment (UE), an MS, a fixed or mobile subscriber unit, a
pager, or any other type of device capable of operating in a wireless environment.
[0040] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.
[0041] Figure 6 is a diagram of an exemplary evolved system 600 including an
E-UTRAN and an evolved CN in accordance with the present invention. The
evolved system 600 includes an access system stratum 610, a network stratum 620
and a multimedia stratum 630. The access system stratum 610 includes a plurality
of radio access networks (RANs), a CN 616 and an evolved CN 617. The RANs
include a generic access network (GAN) 611, a GSM/EDGE radio access network
(GERAN) 612, a UTRAN 613, an E-UTRAN 614 and an interworking wireless local
area network (I-WLAN) 615. The RANs 611-615 are connected to the CN 616 or the
-8-



Radio priority for SM5 Radio priority MV 112 Radio priority for TOVB
Radio priority 2 MV 1/2 Routing area identification Routing area
identification MV 6 19 P-TMSI signature P-TMSI signhature O

evolved CN 617 to provide services, (such as multimedia services from an Internet
protocol (IP) multimedia subsystem (IMS) 631), to one or more WTRUs while
interacting with an authentication, authorization and accounting (AAA) server 621,
a mobile IP (MIP) server 622, or other network entities in the network stratum 620
via a GGSN 618 or a packet data gateway (PDG) 619.

[0042] Figure 7 is a diagram of evolved system core network high-level
functions in accordance with the present invention. The network access and IP
connectivity control function controls registration, authentication and authorisation,
admission, message screening, packet formats adaptation, charging data collection,
operator determined barring, or the like. The packet routing and transfer function
controls reay, routing, address translation and mapping, encapsulation, tunnelling,
compression, ciphering, domain name server, or the like. The logical link

management function controls establishment, maintenance and release of a session.

[0043] Figures 8A and 8B show state machines for session and mobility
management (SMM) in accordance with the present invention. The WIRU and the
evolved syétem core may be in one of an MM-detached and SM-inactive state, an
MM-connected and SM-active state and an MM-idle and SM-active state. In the
MM-detached and SM-inactive state, there is no communication between the WIRU
and the evolved system core. After evolved system attachment, the SMM state
changes from the MM-detached and SM-inactive state to the MM-connected and SM-
active state. In the MM-connected and SM-active state, a PS signaling connection is
established between the WT'RU and the evolved system core. A PS signaling
connection release while in the MM-connected and SM-active state changes the
SMM state to the MM-idle and SM-active state. A PS signaling connection
establishment while in the MM-idle and SM-active state changes the SMM state to
the MM-connected SM-active state. Evolved system detach, PS attach reject or
inter-RAT handover reject causes the SMM state to change to the MM-detached and

SM-inactive state.
-9-
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[0044] Figures 9A-9C are a flow diagram of a process 1000 for evolved system
attachment and registration in accordance with the present invention. A WTRU
1002 initiates the attach procedure 1000 by the transmission of an attach request
message to a new CN, (i.e., evolved CN), 1006 (step 1022). The attach request
message includes an IMSI (or P-TMSI and an old RAI), an attach type, or the like.
Ifthe WT'RU 1002 identifies itself with the P-TMSI, the new CN 1006 derives an old
SGSN address from the RAI to request IMSI information of the WITRU 1002 (step
1024). The new CN 1006 sends an identification request message to the old SGSN
1008 (step 1026). The identification request message includes a P-TMSI, an old
RAI, old P-TMSI signature, or the like.

[0045] The old SGSN 1008 checks the P-TMSI against record and sends an
identification response message the new CN 1006 (steps 1028, 1030). If the WTRU
1002 is known in the old SGSN 1008, the old SGSN 1008 responds with the
identification response message including the IMSI, authentication triplets or
authentication quintets. If the WTRU 1002 is not known in the old SGSN 1008 or
the old P-TMSI does not match the value stored in the old SGSN 1008, the old SGSN
1008 responds with an appropriate error cause in the identification response
message at step 1030. If the WTRU 1002 is unknown in the old SGSN 1008, the
new CN 1006 sends an ID request (ID Type = IMSI) to the WIT'RU 1002 (steps 1032,
1034). The WTRU 1002 then responds with an ID response including the IMSI of
the WTRU 1002 (step 1036).

[0046] If no MM context for the WIRU 1002 exists anywhere in the network,
an authentication procedure is performed by the WTRU 1002, the new CN 1006 and
an HLR 1014 (step 1038). Based on operator configuration, an IMEI checking
procedure may optionally be performed by the WITRU 1002, the new CN 1006 and
an EIR 1010 (step 1040).

(00471 If the new CN number has changed since the last system attach, or if it
is the very first attach, the new CN 1006 updates the HLR 1014 by sending an

-10-
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update location message to the HLR 1014 (step 1042). The update location message
includes a CN number, a ON address, the IMSI, or the like.
[0048] The HLR 1014 compares the CN number with records and sends a
cancel location message (including the IMSI, a cancellation type) to the old SGSN
1008 (steps 1044, 1046). The old SGSN 1008 acknowledges with a cancel location
ACK (step 1048). The HLR 1014 sends an insert subscriber data message, (including
the IMSI, subscription data, a PDP type, a PDP address, an APN, QoS, visiting
public land mobile network (VPLMN) allowed, or the like), to the new CN 1006 (step
1050).
[0049] The new CN 1006 checks if the WTRU 1002 is not allowed in the new
RA (step 1052). If due to regional subscription restrictions or access restrictions the
WTRU 1002 is not allowed to attach in the RA, the new CN 1006 rejects the attach
request with an appropriate cause, and may return an insert subscriber data ACK
(including the IMSI, CN area restricted message) to the HLR 1014 (steps 1054). If
the subscription checking fails for other reasons, the new CN 1006 also rejects the
attach request with an appropriate cause and returns an insert subscriber data ACK
(including the IMSI and cause) to the HLR 1014. If all checks are successful, the
new CN 1006 constructs an SMM context for the WTRU 1002 and returns an insert
subscriber data ACK (including the IMSI, a PDP type, a PDP address, an APN, a
TEID, or the like) to the HLR 1014 (steps 1056, 1058). The HLR 1014 updates the
SMM context and sends an update location ACK to the new CN 1006 (steps 1060,
1062).
[0050] If the attach type indicated in the attach request indicates a combined
E-UTRAN/IMSI attach, a VLR should be updated. The new CN 1006 sends a
location update request to a new VLR 1012 (step 1064). The location update request
includes a new LAI, the IMSI, a CN number, a location update type, or the like.
[0051] The new VLR 1012 creates an association with the new CN 1006 by
storing the CN number. If the LA update is inter-mobile switching center (MSC),
the new VLR 1012 sends an update location message (including the IMSI and a new
-11-
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VLR) to the HLR 1014 (step 1066). The HLR 1014 sends a cancel location message
to an old VLR 1016 (step 1068). The old VLR 1016 acknowledges with a cancel
‘location ACK (step 1070). '

[0052] The HLR 1014 sends an insert subscriber data message (including the
IMSI and subscriber data) to the new VLR 1012 (step 1072). The new VLR 1012 |
acknowledges with an insert subscriber data ACK (step 1074). After finishing the
inter-MSC location update procedures, the HLR 1014 responds with an update
location ACK to the new VLR 1012 (step 1076). The new VLR 1012 responds with a
location update accept message (including VLR TMSI) to the new CN 1006 (step
1078). '

[0053] An RAB setup procedure is performed among the WTRU 1002, the
UTRAN 1004 and the new CN 1006 (step 1080). In Iu mode and if BSS trace is
activated, the new CN 1006 may send an invoke trace message to the UTRAN 1004
(step 1082).

[0054] The new CN 1006 sends an attach accept message to the WTRU 1002
(step 1084). The attach accept message includes a P-TMSI, a VLR TMSI, P-TMSI
signature, a PDP type, a PDP address, a T1I, QoS, radio priority, a packet flow ID,
PDP configuration, or the like. The WI'RU 1002 then returns an attach complete
message to the new CN 1006 and the new CN 1006 sends a TMSI reallocation
complete message to the new VLR 1012 (steps 1086, 1088).

[0055] The information elements (IEs) included in the attach accept message
in accordance with the present invention are shown in Table 1. New IEs introduced
in accordance with the present invention are shown in bold font in Table 1. The
attach accept message is sent by the CN to the WIRU to indicate that the

corresponding attach request has been accepted.
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Negotiated LLC SAP! LLC service access point identifier MV 1 Negotiated
WS Quality of service Radio priority M1IWLV V 13-15 112 Radio priority

IEI | Information Element Type/Reference Presence [Format|Length

Protocol discriminator Protocol disecriminator M VvV 1/2
Skip indicator Skip indicator M v 1/2
Attach accept message Message type M v 1
identity
Attach result Attach result M \ 1/2
Force to standby Force to standby M VvV 1/2
Periodic RA update timer [GPRS Timer M Vv 1
Radio priority for SMS Radio priority M V 1/2
Radio priority for TOM8 |Radio priority 2 M ) 1/2
Routing area identification [Routing area identification M ) 6

19 |P-TMSI signature P-TMSI signature 8) vV 4

17 [Negotiated READY timer |GPRS Timer o TV 2
value '

18 |Allocated P-TMSI Mobile identity 0 TLV 7

23 (MS identity Mobile identity 0] TLV |/ 7-10

25 . |GMM cause GMM cause O TV 2

2A {T3302 value GPRS Timer 2 0 TLV 3

8C {Cell Notification Cell Notification 0 T 1

4A |Equivalent PLMNs PLMN List 8) TLV | 5-47

B- [Network feature support |Network feature support &) TV 1

34 |Emergency Number List |Emergency Number List 8] TLV | 5-50

A- [Requested MS Requested MS Information 0 vV 1
Information
Negotiated LLC SAPI |LLC service access point M v 1

identifier

Negotiated QoS Quality of service M LV | 13-15
Radio priority Radio priority M \' 1/2
Spare half octet Spare half octet M Vv 1/2

2B [PDP address Packet data protocol o TLV | 420

address

27 |Protocol configuration |[Protocol configuration o TLV | 3-253
options options

34 |[Packet Flow Identifier [Packet Flow Identifier o TLV 3

Table 1
[0056] The PDP address IE is included in the attach accept message if the

WTRU has requested the activation of a PDP context with the PDP type IPv4 or
IPv6 and dynamic addressing. The protocol configuration options IE is included in
the attach accept message when the CN wishes to transmit protocol data (e.g.,

configuration parameters, error codes or messages/events) to the WIRU. The packet
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Spare half octet Spare half octet 1WV 1/2 2B PDP address Packet data
protocol address O TLV 4-20 27 Protocol configuration options Protocol
configuration options O TLV 3-253 34 Packet Flow Identifier Packet flow
Identifier O

flow ID IE may be included if the CN wants to indicate the packet flow ID associated
to the PDP context. The CN shall not include this IE if the WTRU has not indicated
PFC procedure support in PFC feature mode field of WIRU network capability IE.
If the WTRU has not indicated PFC procedure support, then it shall ignore this IE,
if received.

[0100] The Negotiated LLC SAPI, Negotiated QoS, Radio priority and Spare
half octet are IEs used to map the service to the right end point within the network
with the right setting. The LL.C SAPI, identifies the Service Access Point Identifier
in both the WTRU, the E-UTRAN and the evolved CN. This ensures that the traffic
flow of a particular service is routed via the same nodes for uplink and downlink.
Negotiated QoS is the set of attributes for the traffic flow that specify the resources
to be allocated, such as bit-rate, delay, bit-error rate, PDU sizes, or the like. Radio
priority IE sets up the class of the data traffic for the RAN.

[0101] Embodiments.
.[O 102] 1. A method for system attachment in an evolved wireless
‘communication system including a first core network and a second core network, the

- second core network being evolved from the first core network.

[0103] 2. The method of embodiment 1 comprising a step of a WITRU
sending an attach request message to the second core network.

[0104] 3. The method of embodiment 2 comprising a step of the second
core network activating a PDP context.

[0105] 4. The method as in any embodiments 2-3, comprising a step of the
second core network sending an attach accept message to the WIRU, the attach
accept message including information regarding the PDP context.

[0106] 5. The method as in any embodiments 2-4, wherein the attach
request message includes an IMSI.

[0107] 6. The method as in any embodiments 2-4, wherein the attach
request message includes a P-TMSI and a RAI with respect to the first core network.

-14-



TLV 3 Table 1 [0056] The PDP address IE is included in the attach accept
nessage if the WIRU has requested the activation of a PDP context with the
PDP type I Pv4 or I Pv6 and dynam c addressing. The protocol configuration
options IE is included in the attach accept nessage when the CN wi shes to
transmt protocol data (e.g., configuration paraneters, error codes or
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message 0d18he WIRQ, t Wbheatdthohofrukqlimens 34 furtherdonirising thesterafitbe

regardi n@mtg%@ﬁ%%rgﬁf%ésp g&eoﬂti't-mﬁl\@f.md as in any enbodi nents 2-4,

wher ei n
[0114) 13. The method as in any embodiments 8-12, further comprising the

step of the first core network sending the identification response with an error

message if the P-TMSI does not match the value stored in the first core network.

[0115] 14. Themethod of embodiment 13 further comprising the step of the
second core network sending an ID request to the WIRU to obtain the IMSI.
[0116] 15. The method of embodiment 14 further comprising the step of the
WTRU sending an ID response with the IMSI.

[0117] 16. Themethod as in any embodiments 2-15, further comprising the
step of the WIRU and the second core mnetwork performing authentication
procedure.

[0118] 17. Themethod as in any embodiments 2-16, further comprising the

step of the WTRU and the second core network performing an IMEI checking

procedure.
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request nessage includes an IMSI. [0107)6. The nethod as in any enbodi nents
2-4, wherein the attach request nessage includes a P-TMSI and a RAI with
respect to the first core network. [010817.The nethod as in any

enbodi ments 2-6, further conprising the step of the second core network
sending an identification request to the first core network to obtain an
IMSI fromthe first core network. [0109] 8. The net hod of enbodi nent 7
further [0DDYIri si ng81 heThé apethdd tibénfanysémbadiments Rl wiemdinniheaattach
identification response ttgF) q&ge second core network including the IMSI if

t he WIRUeAYestipdicating eReat¥3GstyPEor e network. [0110]9. The nethod as in any
embodi mypige)/- 8, WHET OTHe hBhGEHHhJPiEnt RS WRElei!Bid MtbachdPpitidi@sss of the
first core network using the RAI. [0111]10. The nethod as In any

enmbodi mexm B-GTBAN enlytadtachomsmti sing the step of the first core network

sendi ng I dent L£i cadd.on res S . t h 4 SSA0e i Uis
not knov@i@ t he ?{)'rsﬁ%%?jgtﬁ%‘f%@owfxéﬁgﬁﬁﬁ&%ﬁé%ﬁeﬂt'ﬁcda tgi’eﬁel%cg |Ar?ent 10
further OMUTRADNahdEMSI eptaehniche, second core network sending an I D
request to the WIRU t o_obt ai [0113] 12. The t hod . of odi nent

h )
11 furt H&#2¥onpri éing The néﬁtgb‘a 6: iﬁ%ﬂmé@@aﬁé%’.w r?‘é‘s%’ﬁrﬁtgar% th the
IVl [ QL t%ﬁzss%?@ir{@ﬁ&]‘%dat%asib@n BYa PHIOGLEEN PP Pidzesd, HATNQHS.GRARY | Si Ng

the step of" rst core network sendin t’he_ I dentification response with
an er r orprivesyag @ackettfloov Rletitfler dndsPIDBtco tiohe val ue stored in the first

core net . [0135]1 The efhad of e I ment further conpri,sing the
step of [méis econéé'cor %a%q%%%&'@ﬁgmﬁl%’q@&%%r ‘foﬁ%plwr{ﬁ%% % obtain
t he | Mlsted 6¥ih6kddond tofe MEtrR costArtn@ SESM M bntextifies MeaidMMsforthd he step
of the WIRU sending an ID response with the 1Vsl. [0117] 16. The nethod as

in any eBBM-nents 2-15, further conprising the
[0124] 23. The method of embodiment 22 wherein a state of the SMM is

defined as one of an MM-detached and SM-inactive state, an MM-connected and SM-

active state and an MM-idle and SM-active state.

[0125] 24. The method as in any embodiments 22-23, wherein an SMM
state of the WTRU changes depending on allocation of PDP address to the WTRU.
[0126] 25. Themethod as in any embodiments 2-24, further comprising the

step of the second core network rejecting the attach request if the WITRU is not
allowed in an RA with respect to the second core network.

[0127] 26. A wireless communication system comprising a first core
network, a second core network evolved from the first core network and a WIRU
configured to send an attach request message to the second core network

[0128] 27. The system of embodiment 26 wherein the second core network
is configured to activate a PDP context for the WTRU and send an attach accept
message to the WTRU including information regarding the PDP context.

[0129] 28. The system as in any embodiments 26-27, wherein the attach

request message includes an IMSI.
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step of the WIRU and the second core network perform ng authentication
procedure. [0118]17. The nethod as in any enbodi nents 2-16, further
conprising the step of the WIRU and t he second core network performng an
| MEl checking procedure. [0119]18. The nethod as in any enbodi nents 2-17,
wherein the attach request indicating an attach type. [0120]19. The net hod
of enbodi nent 18 wherein the attach type indicates an E-UTRAN only

at t achnmef@130] 0121]1280. The siyeteltmdstmi aayieathodiments826+88r whereimn éhabttach t ype

Lﬂﬁéﬁf‘%i?ﬁqi@a%@%?e%@? P ﬁﬁ@éﬂ%@@@p%@ﬁg@wﬁl G it “one

of a PDPy{i4Rek. @ PDP address, a TI, radio priority, a packet flow

i dentifier and PDP confi guration. [0123] 22. The nethod as in _any
enbodi mell81b- 21, 80ur t Hbe sysiepr s imgny ismbodizpeniss 36129, sebenein thyy ecpd wor k

construc e

nmet hoduo§°r8 rﬁw %“\A%é?ﬁ%?ér]ndg&{{sﬁggmmglﬁlr (@%ﬁﬁ% gﬁ%l ned’El %%ngr?g of an
MVt det actwébtaﬁﬂaISlSMSMmeme firettcare astwdvkconnect ed and SMactive state and

an MMtid] e d SMactiy state 4. e neth n any, enbadi nent

5% | whiiadl'n el ThaRuston efmorionh a0 SHETHOIEA MRS LTTRRIC | on of
PDP addr g5%ictifed ffse \é@e 1&9&%@3@8& resdBs8TS {lﬁdseem Bor@MetRENORCTRRRS 2- 24,

further conpri sing step of the second core network rejecting the attach
request tHeIMQImRQJW'ERUasmothBrﬁIahCQ?AWWWk espect to the second core

net wor k. 7] 26. el ess conmmuni cat i,0 t core
e tvor i [33E 7] 20 520 WhE S8t SUT 0§ iRt ter D 80 Whe thdbdebhid |
WIRU conédrg thietwlorkodertrg sanadidress b thedireb torseswork tsingthe R&dond core

network [0128]27. The system of enbodi nen 6 wherein th ecqnd core
net wor k {O 4]] - 33. e system as in any embodiments 3% vLJherelen ?:he grsﬂ: core

network is configured to send the identification response with an error message if
the WTRU is not known in the first core network.

[0135] 34. The system as in any embodiments 26-29, wherein the second
core network is configured to sénd an ID request to the WTRU to obtain the IMSI
and the WTRU is configured to send an ID response with the IMSI.

[0136] 85.  The system of embodiment 34 wherein the first core network is
configured to send the identification response with an error message if the P-TMSI
does not match the value stored in the first core network.

[0137] 36. The system as in any embodiments 26-35, wherein the second
core network is configured to send an ID request to the WTRU to obtain the IMSI
and the WIRU is configured to send an ID response with the IMSI.

[0138] 37. The system as in any embodiments 26-36, wherein the WIRU
and the second core network are configured to perform authentication procedure.
[0139] 38. The system as in any embodiments 26-37, wherein the WIRU
and the second core network are configured to perform an IMEI checking procedure
with an EIR.
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Is configured to activate a PDP context for the WIRU and send an attach
accept nessage to the WIRU i ncluding information regardi ng the PDP context.
[0129] 28. The system as in any enbodi nents 26-27, wherein the attach
request nessage includes an IMSI. [0130]29. The systemas in any

enbodi nents 26-27, wherein the attach request nessage includes a P-TMSI and
an RAE with respect to the first core network. [0131] 30. The systemas in
any enbo@il#@iht s 26929, Thheysiem asin asywenrkbdimeetsvd 0688 wherainnhe gitackl t o
send an identi.fi,cat.ion requesf to the first core network to obtain an | VS|
from t heeAPpdindp @tn\/\%ﬁ%?? %WfBZ] 31. The system of enbodi ment 30 wherein
the firsfpigore neypor KThe spasi denfifbdinesE3Twhardif e atthdolype indiegeonse to
the second_core network including the IMSlI if the WIRU is known in the
first canEddtRéNonlyattapharentthe system as in any enbodi nents 29- 31,

wher ei n econgqcor oldl | ' :

et vor k A5t ho kAl - PO DR ERoRaHLRRT Ui atclh (rpE BIAIGRAS

wher ei n 4thE-UTRAN and éMisd tadkachmentconfi gured to send the identification

respons Lt h an ror ssage if.the WIRU_.{ s not in.the first core
net \a/or k.e[0\€%§1]35] 34.35'TheTg§§¥ 38 f%aﬁﬁi?%ﬂﬁ?%r%}sﬁgéy e A he
second %E@ﬁ)ﬂl\%{emgg iﬂc’iu&é%"ﬁftﬂ%t%ﬂe%@amgﬁié 4 PDresuBets, bt QesSWedib t 0

obtain the and the WIRU i s configure o send an I D response with the

I VBl . 10%38}ig52a pRaketsfow idandifiesransdPREmonEgurgtianei n the first core network
I's conf :@;ﬂi@d to i??ﬂa'g‘g%s*%gﬂf é%lr?g‘}x*gﬂlbéﬁ“ uﬂﬂa‘%‘ﬂé 1WiefH {h%rs[eﬁtﬁ'age 1

the P-T oes no e value store n thé fIrst core ne

[ 0137] 36Gord hetweorkt Brooafginredatvy conishadt marSMM codext Ydre®$M smmd MMdec thel cor e
net wor k i ﬁc@)nfigured to send an ID request to the WIRU to obtain the | MBI
and the is configured to send an ID response with the I MSI. [0138]37.

The systigmss i n any erROdySRH 6f dAbsGimeMeselvhetdde aVWkRE of the SMM is
defined as one of an MM-detached and SM-inactive state, an MM-connected and SM-

active state and an MM-idle and SM-active state.

-

[0146] 45. The system as in any embodiments 43-44, wherein an SMM state
of the WT'RU changes depending on allocation of PDP address to the WIRU.
[0147] 46. The system as in any embodiments 27-45, wherein the second

core network is configured to reject the attach request if the WTRU is not allowed in

an RA with :r"espect to the second core network.

[0148] 47. A state machine for SMM comprising a MM-detached and SM-
inactive state indicating a WTRU is detached and PDP context is not activated.
[0149] 48. The state machine of embodiment 47 further comprising an MM-

connected and SM-active state indicating the WI'RU is attached and PDP context is
activated and an SM connection is established.

[0150] 49. The state machine as in any embodiments 47-48, further
comprising an MM-idle and SM-active state indicating the WI'RU is attached, PDP

context is activated and the SM connection is released.
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and the second core network are configured to perform authentication
procedure. [0139] 38. The systemas in any enbodi nents 26-37, wherein the
WRU and the second core network are configured to performan | MEl checking
procedure with an EIR [0140]39. The systemas in any enbodi nents of
26-38, wherein the attach request indicating an attach type. [0141]40. The
system of enbodi nent 39 wherein the attach type indicates an E- UTRAN only
at t achnmel¥l51] 0142]Athouphe the feadurest andbaddinentst of3thevpressnt invention sk t ype

i ndi cates_an.,E;UTRAN and | Mol, at.tachnent. [0143]42. The syste s in any
enbod mea o7 1 e praPetrid PR AR E bbb e ind s ¥A BT sk e
of a PDRleiRet cén BORsedigloas svittvul khe &her fézatidy 43d dlémbiits of thepletbrriblow
identifier _and PDP configuration. [0144]43. The systemas in any

enbodi meffpkodignents axhBY FRRIORR CoipRdoRD Matlh orwBitkont ofaer feptpeds aad

const ruc, f; nd MM for the WIRU. [0145]44. The system
of emod‘%lﬁg%%l%%ﬂ%%g%gﬁtéﬂg?@%ﬂéﬁof the SMMis defined as one of an

MMt det ached and SMinactive state, an MM connected and SMactive state and
an MMtidle and SMactive state. [0146]45. The systemas in any enbodi nents
43-44, wherein an S1VIM state of the WIRU changes dependi ng on al |l ocation
of PDP address to the WIRU. [0147]46. The system as in any enbodi nents
27-45, wherein the second core network is configured to reject the attach
request if the WIRUis not allowed in an RA with respect to the second core
networ k. [0148]47. A state machine for SMM conprising a MM detached and SM
inactive state indicating a WIRU is detached and PDP context is not
activated. [0149]48. The state machi ne of enbodi ment 47 further conprising
an MM
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connected and SMactive state indicating the WIRU is attached and PDP
context is activated and an SM connection is established. [0150]49. The
state machine as in any enbodi nents 47-48, further conprising an MMidle
and SMactive state indicating the WIRU is attached, PDP context is
activated and the SM connection is rel eased. [0151] Although the features
and el enents of the present inventi onG"&Mdescribed in the preferred

enbodi ments in particul ar conbinations, each feature or el enent can be used

al one wi thout tfe ot RemefiRAl i Efsedda Sl REREE SrfsnlitlRocbive @it ogpgrent s
or in various chgnbl nat.ions with or wi thout other features and el enents of
the present®S*HOLHRREINEC Al VB 1. A nethod for use in a wrel ess

transmt/recei veendihg ap\AttRdh request messegd wompure sietvgorksendi ng an attach
request nmessager{QiBngahthRhWREdpt message frbRCHk thOn &R oAtk {If"fe@gd?}fs% &P'the

nmessage fromthe core network in 'response to the attach request ssage,
the att ach 2HEER BRAYRSE Beseagen Ehq aitAch asrePhmesasge 1938@6\50 Ian((sI%Ff)m tdﬁ?"é%‘??f or
the WIRU, &R address fiirdche iWiRUatad usi ng the | P address. 2. The net hod

of claim 1l whergiimtihga@ht st & %tlprﬁﬁ% i ncludes an international
nobi | e subscri ber 1 den?i t{’r/ (Iwvel ;Q_ .ggs‘erhe met hod of claim1 wherein
the attach request nessage includes a packet tenporary nobil e subscri ber
identity (P-TMR.) afltheanéthod iofiglann dawheteiit tHeyat{ddATpquest messagd.indlhdesnat hod

of claim 1;wh ot ﬂ% : . Weindicates an attach type.
5. The met hodﬁ%?ioc?alltﬁ?ﬁbﬁég ergpﬁqpﬁgﬁtt ac 53type i ndi cates an evol ved

uni versal nobile tel ecomruni cation system (UMIS) terrestrial radi o access
networ k (E- UTRAN) offhy méthad bifeldim 1 wherein the attach request message includes a

packet temporary mobile subscriber identity (P-TMSI) and a routing area identity

(RAI).

4. The method of claim 1 wherein the attach request message indicates
an attach type.

5. The method of claim 4 wherein the attach type indicates an evolved

universal mobile telecommunication system (UMTS) terrestrial radio access
network (E-UTRAN) only attachment.

6. The method of claim 4 wherein the attach type indicates an evolved

universal mobile telecommunication system (UMTS) terrestrial radio access
network (E-UTRAN) and IMSI attachment.

7. The method of claim 1 wherein the attach accept message includes at
least one of a Packet Data Protocol (PDP) type, a PDP address, a transaction
identifier (TI), quality of service (QoS), radio priority, a packet flow identifier and
PDP configuration.

8. The method of claim 1 further comprising:

the WIRU constructing a session and mobility management (SMM) context
for session mobility (SM) and mobility management (MM) for the WTRU.
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6. The nethod of claim4 wherein the attach type indicates an evol ved

uni versal nobile tel ecomruni cation system (UMIS) terrestrial radi o access
network (E-UTRAN) and | Msl attachnent. 7. The nethod of claim1l
wherein the attach accept nessage includes at | east one of a Packet Data
Protocol (PDP) type, a PDP address, a transaction identifier (Tl), quality
of service (QS), radio priority, a packet flow identifier and PDP
configuration. 8. The method of claiml1 further conprising: t he

WIRU constructigg a %Z%%%d%glaﬁ?ﬂ@ WhidiTBRageTrhie S 4aRa%E ohobr

session nobi || (S J 11ty managenen MM Ttor t WIRU. 9
The. et hod 2BMM dstarttediarst gﬁﬁm&ctﬂ%ft@teo@ntwf-w%d@@fii %@@c‘age ke P an
MWt det achednaviM-idid ambSM-a&iwtshate, an MM connected and SM active state and
an Mtidle and SM active state. 10. The method of claim8 wherein an
SWMM state of the WIRU changes depending on allocation of _an_|P address to
the WIRU. 10.1 1 The methodeafclaim, 8 sphqrenean SVEM gtnte Qf\/ﬁﬂRL)}’TBBﬁ%H@P%g: a
transcei vedepanfingon ellocationa€ad I2mddidsach tliecWIRII. nessage to a core

net wor k; to receive an attach accept nessage fromthe core
network in response to the attach request nessage, the attach accept
nmessage i ncl udi Hg ad Vielesp sranspgl/iseeive ppp) HHiNghe WIRU; and to
communi cat e datatrafbdgverhkonfilurddr ess. 12. The WIRU of claim 11
wherein the attach feque e includes an_inter ional nobile
subscri ber identi tyt(( él.l gﬁaa?gequfgt.mﬁsgg%\%ﬁﬁ 08%9 %‘?caimr%?’ll wherein the
attach request nessi@eedeiiel aatach peceRemessagp drom haessp petwyrkse rpgopse
identity (& TShitaddequdsdthdslgecitBa dttiRRtdckdpt(bddage including4 .anTigerERU of
claim1l erteiorll III}J;% gtta?h tﬁ’e%ﬁﬁt{' msisage i ncludes an attach type,

15. The WDyl G 2ALers frdhsi ¢?3ft ach type indicates an evol ved

uni versal nobil e tebeconmynicode daia uing te 8ssterrestrial radi o access
network (E-UTRAN) only attachnent. 16. The WIRU of claim 14 wherein

the attach typej ndjgcat vol v uni ver sal ile tel ecommuni cat,i on
Systam (omrS) e r edBR ATRER ot o WRrASE 5 o FRch phamigpt HiAETRmpefeS

at t achnent an internatiopal mphde wihidriber teatity AMSiher ei n t he attach accept
nmessage i ncludes at | east one of a Packet Data Protocol (PDP) type, a PDP

address, a tr ar!l%?mt Re WTRU of claim 11 wherein the attach request message includes a
packet temporary mobile subscriber identity (P-TMSI) and a routing area identity
(RAD.

14. The WTRU of claim 11 wherein the attach request message includes
an attach type.

15. The WTRU of claim 14 wherein the attach type indicates an evolved
universal mobile telecommunication system (UMTS) terrestrial radio access
network (E-UTRAN) only attachment.

16. The WTRU of claim 14 wherein the attach type indicates an evolved
universal mobile telecommunication system (UMTS) terrestrial radio access

network (E-UTRAN) and IMSI attachment.

17. The WTRU of claim 11 wherein the attach accept message includes at
least one of a Packet Data Protocol (PDP) type, a PDP address, a transaction
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identifier (Tl), quality of service (QS), radio priority, a packet flow

identifier and PDP configuration. 18. The WIRU of claim 11 wherein a
session and nobility nanagenent (SMM) context is naintained for session
managenent (SM and nobility managenent (MM for the WRU. 19. The

WRU of claim 18 wherein a state of the SMMis defined as one of an
MVt det ached and 8Mi nacti ve state, an MW connected and SM active state and
an Mtidle and SM acti ve state. 20. The WIRU of claim 18 wherein an

SW state of, (8 Nﬁqugﬁg%?sseg‘ﬁpee@ggagrﬁﬁo %hhﬂ%ﬁ}té B&kg,{ 3% En@Edr SRS 1O

t he WIRU.

PDP configuration.

18. The WTRU of claim 11 wherein a session and mobility management
(SMM) context is maintained for session management (SM) and mobility
management (MM) for the WTRU.

19. The WTRU of claim 18 wherein a state of the SMM is defined as one of
an MM-detached and SM-inactive state, an MM-connected and SM-active state and
an MM-idle and SM-active state.

20. The WTRU of claim 18 wherein an SMM state of the WITRU changes
depending on allocation of an IP address to the WIRU.
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