UTI LI ZI NG A SAME TARGET CELL DURI NG Cl RCUI T- SW TCHED
AND PACKET SW TCHED HANDOVER CROSS- REFERENCE TO

WREWATEB1APPLI CATI ON Thi s application clains pPCDIB2§6/000684
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fromUnited States Provisional Patent Application
nunber 60/674,726 filed on March 30, 3005. BACKGROUND
OF THE | NVENTI ON Dual Transfer Mdde (DTM is specified
in 3GPP TS 43.055 V6. 7.0 (2004-11), 3rd Ceneration
Partnership Project; Technical Specification Goup
GIVTEOZEYGRa SAMBIARGENEELSr RURDYS CTRGUEF-SWINSHED AND

(DTM; Stage 2 ( k Transfer

Mode (DTM Enhangmﬁsmgﬂ@g%\?% i zed for

GERAN AJCGb node in 3GPP Release 6 there is a need to

define i nprovenents enabling DIM (PS+CS) handover in

OCROSStREFERENCEETQ RELZSTERAR-IEATION ays i n DTM when

a del ay-sensitive PS data flow is on-going. The

details of a handover of CS resources is being

st g, lﬁiaﬁ@ﬁi chafths péeHy @onh Untted Statds Prpvisiesal Fut@BRAPBplication

23.009 V6.0.0 (2004-12), Technical Specification, 3rd

Gapeba 606 43535@\%4 emMsrely 3. 8005. Techni cal

Specification G oup Core I\Ietvvork Handover procedures

(Rel ease 6). The handover of PS resources is being

SBAKGRIOZRD O THE ANVENTIONoses in the 3GPP TSG

(Techni cal Specification Goup) "GERAN' (GSM (d obal

System for Mobi | e Commruni cati on) EDGE ( Enhanced Dat a
Epgt 19 36PPERsS 3\19!55/\156 k) (2004-1g), 37

tecﬁnl ca spec M??sgé%)\e%gﬁ%;gﬂ}%éﬁ 12% ¢ 4

( CoReratd) Paﬂnd’slﬁg rpieei Jechacal nﬁeeqﬁccﬁzmr@joyptGSA@E&@E

g%%g Afg%c 4 %"g} @f‘gfﬁrﬂg‘%%ﬁ&/ %k@gﬁgg ?rq&e?r i ugé?'l on

tolerable by real-tinme PS services is 150 ns. The
interruption of the PS service introduced at handoyver

( Sithowgh Dl Jaansferd)ode (DT Eghancgments hayrpbegestandardized for

| ARV ROb RPN 883 M RN OB S ients

eél’ﬁxbﬁﬁ METNI (P&CSWmﬂ&vdrhﬁ ofdier ttﬂmdﬁm&re thé PR&hd-oorend delays in

shown |n co- owned, endi ng
DTM when a delay-sensitive Péj data ﬂow 1s on—gomg The details of a handover

of CS resources is being standardized for general handover purposes in 3GPP TS
23.009 V6.0.0 (2004-12), Technical Specification, 3rd Generation Partnership
Project; Technical Specification Group Core Network; Handover procedures
(Release 6). The handover of PS resources is being standardized for general
purposes in the 3GPP TSG (Technical Specification Group) “GERAN” (GSM
(Global System for Mobile Communication) EDGE (Enhanced Data Rates for
GSM Evolution) Radio Access Network) in the technical specification 3GPP TS
43.129v6.0.0 (2004-11), 3" 4 Generation Partnership Project; Group GERAN;
Packet-switched handover for GERAN A/Gb mode; Stage 2 (Release 6).

The maximum service interruption tolerable by real-time PS services is 150 ms.
The interruption of the PS service introduced at handover (of the CS service) in

DTM is 3.4s in the Inter-BSC-- Inter-MSC--Inter-SGSN DTM case with



provi sional application Serial Nunmber 60/672, 686

entitled "Enhancenent of a Grcuit-Sw tched (CS)
whandovsipr ocedure to support handover of PackpeCT/B2006/000684

Switched (PS) services, including a nethod to

synchroni ze the handover of PS and CS resources "

riled on even date herewith and which is hereby

:aﬁ&gkz %ﬁ’%ﬁl&?gés?%{?%cgg ‘Bp ?biilﬁing %efggggﬁé @9164004bEAD enhancement

e Cco- ding application
it RAr6es tRPRadoversitaatibn is shavibin -owoesk dotppnding US

' hereof for i ' G N_TS 43.129
v g apgsaton SRTEIQVhest SOr B ABO IR UBERENBP O B
Q%iﬁél! t-fétaﬁkYCWnuW F BRSOt RakdieerbSRdAsmT €
the , the eXisting f

rec principles 'of CS and PS handgver
5 @wdtchtd (RS ednims,entladivg ahehebid snehnviee dfe loripyes of PS and

terns of end-to-end del ay. shown .in.Eld. : j
& ose” ishon Soen iy Bireuh ABR e pleBy ikgtSER by
8 For Bac M. AhSnveReen desetibed fiaha cEperdihg tpiidation
wth an C connected to a first SGSN vi a% .
iimpeoviea P8, hanflever pndis tobsRrenssely &g aﬁ%%?@é?&&?&% dorgaepion
3 . . ; _

o RS 4 R b T RBGHSn 1 B itfechitfuption problem
10 9bPes s&agdé@ ulén %dllachan@o hrkthedifsaloaue dretieod] thh existingpEneiples
connected to other networks via and G int es.
i e P bpesiossieae 86 b rahece Srsenangg 01 TRGTerms

C he MSC of the CN via an A interface and
t%%{&ﬁgg%ﬁcr@t&a GSN via a Gb interface. The BSS/ GERAN

i ncludes a BSC connected to BTSs by Abis interfaces.

o of s . y Abi's int
o slipvon R i Lhesedh T2 e Ardpats Stk 30 B
15 ielgaéggbﬁé} i CM0A N A/ h 3R RNVGC 108 BXDre SRARER! (EIN) tvait N RIBC

aving cells 5 wth Ui interfaces al so capabl e of
cammected tot a firgt SGON vine Gusnterfaes, et SGSN ¢opgedied tptfsond

r si.hl e radio.transm ' ' [ :
SeRRER S QY i R atbARRTARE ML AE6 EfleBba o 2 23Tt
t f8 FrB GO ebhireRd o vakESetivieksRINCa GphiateRiiks, (and vBBShe IGGSN
shown connected to the MSC via an IuCS.interface and

t onineted trother BERAkS VR G and Bointerfases-Hos therRdioracgeise
20 Srrl]&wwsorktf %tﬂbé%é%k&ﬁ ?sfsfhb&'n%ggnected to the MSC of the CN via an A

interface and to the first SGSN via a Gb interface. The BSS/GERAN includes a
BSC comnected to BTSs by Abis interfaces. One of the BTSs is shown in

communication with an MS via a Um (wireless) interface. An RNS (or another
BSS) is also shown with an RNC (or BSC) connected to NodeBs each having cells
25  with Uu interfaces also capable of communicating with the MS. The NodeB is a
logical node responsible for radio transmission/reception in one or more cells
to/from the User Equipment. It terminates the Tub interface towards the RNC. The
RNC (or BSS) is shown connected to the MSC via an IuCS interface and to the
second SGSN via an IuPS interface. The figure shows both user traffic and

30 signalling on most of these interfaces.
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problem As presently specified, during the handover
of the CS resour ces, the BSS initiating the handover
(the "source" BSS) sends to the MSC a |ist of BSSs

?@ﬁhbs #hd %%mém g6lvbd BY tHepibobeitentpndd) f;@J‘ombd hS Firevisional
fromwhich the MSC will choose one as, a

applgsuomsserremstﬂlam&ﬁépr@ﬂemhés prssetlysppd % datipg thy
@Hﬁdﬂgﬂag\ﬁ rcssrg o‘u'i’ Pt%e Hftféﬁﬁ%elﬁeha@§§vér'ﬂihte'“§$dr&9’ BSS)

one ased on the
LEERItY Gtk MBS aSLlis® BéBSSs Epelt Iden‘gﬁmukt geefdsred hinformativher

to the SGSN. In the DTM handov the. S
emer ()% By S G ChoRte TR ass SORErE SR,
g%{%dd\@%f i 'Qs‘ Reodrbt Dﬁﬂﬂ% e [SRHEyE 35 B HRESUIBRMLOBSS

frect connecti on between the MSC and t he SGSN.
Elhlﬁan@tﬁlaﬂiaﬂ'ovlew@ﬁd @i¢ TargetCaldsadpw thei rgcqavqﬁma@arement

B A

RPN Sualy todI&doRlabRdRe tafbet BES/¢HERETIBN TR MBS
parti ?g?‘&(%t;i}aappl i cabl e gt%oa an l\/eSaI%aDTM Wi th %

drugoitheglisCand Brspieeccasesdhensanaynoide any dirpef eopupciign peipesn the

p n vention provides a solution to the
é&gﬁﬁgﬁﬁﬁ?é?é hchroni zati on client: explain neaning
nore fully) of the handover of the CS and PS resources
to the sane target ceII during a DTM handover
ﬂ@ﬁ%ﬁdﬂﬁéREﬁﬂﬁﬁgﬂE Y the present invention, the DTM
handover procedure of the CS and PS resources is
synchroni zed to the sane target cell in the MSC and
SGEbw rhéthahideris providedeadGiling o the pteseitanveatidoyehich gacilitates

the same cell_ as the one, chosen by the MS he Ja

cibe hande et SF TSSOSO RO S THISERE Oy T BATRmAde:

t z%'g ri MsSwitihen &gdoi
I'g%%{h?f ﬁ%%sggﬁ?i&%l sen hgéyﬂjfgﬁéﬂl\%l% 1? &Iﬁ; he 1t ar ggfé e
BSS swvvideiand iohe oHANRCOWERe REGEIEBEsmessage. Dependi ng on

the information sent by the source BSS to either- MSC
or SGSN for the target cell IDthere are two possible

ay&ha8dnt %RRntion provides a solution to the problem of (synchronization
client: explain meaning more fully) of the handover of the CS and PS resources to

the same target cell during a DTM handover procedure.

According to the present invention, the DTM handover procedure of the CS and PS
resources is synchronized to the same target cell in the MSC and SGSN.

In order for the SGSN to initiate handover to the same cell as the one chosen by the
MSC, the Target Cell Identifier IE chosen by the MSC should be known to the
SGSN. The Target Cell Identifier IE is the Cell Identifier (target) IE sent by the
MSC to the target BSS within the HANDOVER REQUEST message.



- Solution 1 : source BSS selects the target cell ID
for the CS and PS donai n based e.g. on the nei ghboring

W@ edob/10sasur enent reports received fromthe NMIPCT/IB26H/®0684
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solution, the "Cell Identifier List (preferred) IE"
contains one preferred target cell. This allows the
source BSS to make the coordination of a sinultaneous
hpepeadas oh e iRBrarHoCsnt by thir asce BSS toscithepMsSor $ASN for
solution and a particul ar, case of a general solution
dhetoeget eell B fhsve ars twappssihl Al9nativese "i dea in Sol uti on
1is to mandate the BSS to send only one cell ID, not

to leave it optional. Also, it would be advanta%ﬁgus

to agrSedutian L:iseurse BfFaselicksahe taiggsceld 83 Jox the £ andday domain

t he sendi of the .prior a ' '
1 o i e gl b bl R o e
Sol ut iNB. f this saMdibh ik €CelbdantifionLidt @raforrpdITiI’ tcontains one

synchroni zation of the MSC and the SGSN which doesn't.
exi st nreferred tayses celbekhis plows g sowGe Baode make the coordination

t hat tor}'% §§‘§§ltz§1§9§s 19"1}‘:‘1§¥8§§r ﬁglafld b@égs[olu%% i ferred

sour ce sends a rget IDs I1nthe cell
| D | i sfolitiontahé alaicutar chdeerf@Ped ambsaiutimuiprosemtadarayew as

cell IDto. the, N, far the. PS donmain, hi, this, cas
t he solSelutior %e?ﬁd@eadﬁ S@ﬂgpﬂirls q]glla@gat? h}eel%%%oeseng only
(MG S@eil%?ﬁét@& favk $t SHHRRA ARD, it RvdultEbE ATvantagEOURILY .

If th Interface is supported the associ ated .

Net worgréeidéhestacinedizatiarproeesicrliminptetthesandingrnidhe per art
IS not,.suppoyt in t ore net cjat

net wor it ABHE, Fogfsar b it RFtaHBt e ek MR R Riley of
an M5 auficH 2 vafssIbi Sudetidaor albé pemAtsegmetianiRatitn ofghe MSC
Area (LA+RA) update procedure, ile in NMOI

e, I i and o
NMVOI | [ andribe MESPewhish deesdirist i today s speaiication, ipy doesn’t
updat e_proce ; [ node, theMs first
initi a‘{‘@%‘?"t%%%‘g{’%gl?g’%%gdﬁgl ccaé%%?glﬁghd thereafter the
RA updat e procedure. The Target Cell ldentifier should

R, S R TR R T,
there I!h% MSC for the CS domain and one target cell ID to the SGSN for the PS
domain. In this case the solution depends on whether the Gs interface
(MSC-SGSN interface) is supported in the core network.
If the Gs interface is supported the associated Network Mode of Operation

is NMOL. If the Gs interface is not supported in the core network the
associated network mode of operation is NMOII or NMOIIL

In NMOI an MS performs a combined Location Area and Routing Area
(LA+RA) update procedure, while in NMOII and NMOIII the MS
performs separate LA update and RA update procedures. When in Class A
mode, the MS first initiates the LA update procedure and thereafter the RA

update procedure.
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Gs interface supported. Therefore, depending on the
NMO node and the support or |lack of support for a Gs

WO pdoendzmee, two sub-sol utions are defined: - SPCTIB2006/000684

2.1 -NMO I, Gs interface is supported and the MSC

sends the Target Cell IDto the SGSN via the Gs
interface; - Solution 2.2 -NMOIIl, NMOIIIl where there

i s noTKsTaratteCd bidentfigpbouldde seitdran thpasVISESS thepds N ween

T t Cell IDto.the.S la .t ' :
Col ot Ol inpeonssd P o e FaEs 7o 0 h UL B i3S o
ot her thgl‘ﬂcl%isu%ﬁﬁ{eﬁf EBerafode, Yt sthe NN Dempdeaeithe

i nvention w econe nore apparent in light of th )
det ai hipgortes tackpifiseppowtiot h Gsanterfags, tRRFEESERIES) T figfged:
OF THE DRAWNGS Fig. 1 shows the reference

architecture for PS handover in GERAN A/ G node,

accor di ng kpuibR 27 i RM@ULIGs htgfac2 s sippusedarsiche S BSSds
recei ving measurenent _reports fraomneighboring cells,

sel ecting thetEargestCeHdD tathe SEAN g@the,ﬁ}%mﬁeg%chﬂ
identifying the selected BSS to the MsSC and to the old
SGSN. Fig. 2B shows a target BSS, according to the
present J nsenitionre.2 FNyIO 3L, POt whee theré tsmopGs interface

according to the present jpnvention,.in se. 0 .
| nt er - BSS, sypRorigdNBetargstt -%‘@éﬂ%ﬁ%&%ﬁé@x@%?%%mm
usi ng PS Hﬁﬁggg tefpfdecedures as defined in 3GPP TS

43.129, preparation phase.Fig. 4 shows an MSC,
according to the present invention. Fig. 5 shows an

old SGSN in co[mu.i ation.wifh a new SGSN, with the
Wbescotolutiags arp eéﬁﬂ“’\%i‘?ﬂetﬁggﬁh}“ﬁe source and target
BSSs of Figs. 2A and 2B, for both of the two sol utions
2.1 and 2.2 disclosed, according to the present

Thesndridortherfeibjeetss fastusesandsadsantagesaf the presept Myeniionwilh

he present inventiqn, . i foRS9s.
Sobpszions e R pE iR doB1o8 e Seibiop WA follews,
Handover procedures as defined in 3GPP TS 43. 129,

prepar ati on phase
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the reference architecture for PS handover in GERAN A/Gb mode,

according to the prior art.

Fig. 2A shows a source BSS receiving measurement reports from neighboring

cells, selecting a target BSS and sending information identifying the selected BSS
to the MSC and to the old SGSN.

Fig. 2B shows a target BSS, according to the present invention.
Fig. 3 presents Solution 2.1, according to the present invention, in the case of the

Inter-BSS, Intra-MSC, Inter-SGSN DTM handover, NMO ], using PS Handover
procedures as defined in 3GPP TS 43.129, preparation phase.
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Abbrevi ati ons
BSC Base Station Controller BSS Base Station Subsystem

w®I®6Besse7 Tr anscei ver Station Cl Cell [|dentityPCNB2006000684

Network CS Circuit Switched DTM Dual Transfer Mde

EDGE Enhanced Data Rates for GSM Evol uti on GGSN

Gat eway GPRS Support Node GPRS CGeneral Packet Radio

Bl ¥ sbev GBI hadordipg tethefpseseNbiby emioGomuni cat i on
GERAN GSM EDGE Radi o Access Network EVI S|

I nternational Mbile Subscriber Identity MS Mobile

%{is SRS VRCo MR iDvbhsbhisgticzewtin bt MBS GENywitk tHdd8C of
of” Operation PS Packet Swi tched RAl_Routing e
Fige A} antdyRKiChstadho sauseandiaies B s o ‘P%ElgS@?\P@eﬁ%’i ApbBRE

upport. Node, TLLI. ,TerpQr.ary i j ik
G s P 2vg TRgo R e Bifigle tl leetiiBbartibn, o
t1h apgour gngSﬁ 280 performs the synchronization of

e an andovers duri DTM
Figrd p[r@geg@tSoélgiqn_ 2.2, according té) ﬂlge presenp %Qggt\{oer{, irg %etcgsee of Inter-
BSS, Intra-MSC, Inter-SGSN DTM Handover, NMO II, using PS Handover

procedures as defined in 3GPP TS 43.129, preparation phase

BEST MODE FOR CARRYING OUT THE INVENTION

Abbreviations

BSC Base Station Controller

BSS Base Station Subsystem

BTS Base Transceiver Station

C1 Cell Identity

CN Core Network

CS Circuit Switched

DTM Dual Transfer Mode

EDGE Enhanced Data Rates for GSM Evolution
GGSN Gateway GPRS Support Node

GPRS General Packet Radio Service

GSM Global System for Mobile Communication
GERAN GSM EDGE Radio Access Network
MSI International Mobile Subscriber Identity
MS Mobile Station

MSC Mobile Switching Center

NMO Network Mode of Operation

PS Packet Switched

RAI Routing Area Identity



A receiver 202 is responsive to nmeasurenent report
signals on a line 204 received fromthe M indicative
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recei ver may include basic building blocks used for
i nstance in the frequency division dupl ex node of
reception of the third generation system Such a
R&N§2i ver niRghio Netslork€onirellgsl ex filter connected to

ntenng for idin recei ved signals from
#E@Pﬁeighb§FPW§3§§?$§ﬂ@R&?EgﬁFine 204 and filtering
gang bef or qepipoyirdlagickl Linkléshtisy gnal s to a radio
frequency receiver, which could be any kind of RF
recei ver such as a heterodyne receiver, a direct
@pﬁégrﬁ'on receiver, or the like. A typical direct
R on receiver converts an RF signal to a signal

Q@f%rﬁﬁg ¢ Eig(.jZA[ sccbrdingierojutiofiie aconve B§isaﬁﬁ)0€m:pﬂogystha
uadrature down conversion, using. a ase an
SR eRiZAONH AP BB Sepdaer Biing P I RALo v U g same

tt&lggtecehecovered and sent as in-phase and quadrature
put

ou signals to a recei ver baseband secti on which
i ncludes analog to digital conversion, pulse shape

filtering and autamatic gain contraql . e . ggﬁ.'

& BEEVEHAYCH éESpPBSIY%%’ I@ﬁ’f%ﬁr epbeflgreé)? g[cSl lélﬁnodl %g{uz% 2 i béived

Vs thed 18 ih@eRiveast r8di8 BaAdilisnsaN heRbbeting edlisf Sudhhereceiver

proceSS|ng._Tge chlg rate processing stage nay aJ so be
pAsle

usadincinde ilding bloclks used dorRpstancega the HRAUSECY division
t t [ ) . t .
%Wfqg(a cl)((i:e&?’rlgcnepﬁgﬂ LERle. thﬁ)(g Q%rfégaﬁg)ﬁ%&&@ﬁl. KGed & g:%b’ t elght

receive S recover _ _
rige1aiy € dupleR fikensondesed tethe antemvefdr papiding thegeedisedongrzls
line 206 to a selector 208 whic el.ects tQﬁ targg&
e theneighboring cells emthene Bhandh iiseagisagne pfere providing

i . . 1 . h
”f%ké%&m@ﬂgwgfgg}@%ﬁ%eéwww&&ohﬁ% %8ckihd efREhe

recerver. may conprise a signal _
pees ea3ch ahahetemdypsroeisery e directtcoaversion ireasiver.apydlg like. A

L S e
;fl?ég‘q#'gﬁéﬁ Gthe CEhverdibh Eﬁ?ﬁﬁg 3 QuiMIBESaSeh B6VeRdiég ukiRg af -

processoritsel ' ‘conprise software executed
i phasoabiquadsttuneaihiasmiocaltaseilator tp allayve thersjgnabipreieaqyeres and

a general purpose.central pr.ocessi 0 hich
N T
NRYIuREs Fhal e Wit 68BFrdiRiPhlte ShapelHtdrinigeand antostatic igam
intermedi ate results of the signal processin . .
actiol. Aihe RFitage isjadso connected to the chip rate processing stage mn which
the received signal is extracted for further processing. The chip rate processing
stage may also be used to control parts of the RF stage such as the automatic gain
control loop and automatic frequency control. Once the received signal is
recovered, the receiver 202 provides the received report signals on a line 206 to a
selector 208 which selects the target cell ID for the CS and PS domain based on the
neighboring cell measurement reports received from the receiver. The selector 208
may comprise a signal processor that is responsive to the received report signals on

the line 206 and which processes these received report signals for the purpose of

selecting the target cell ID based on pre-selected criteria. The signal processor



sel ection function. Such a general purpose signa
processor woul d include an input/output device

WO e®podssive to the incom ng nmeasurenent reportBCDIB26K000684
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l'ine 206 and for providing the target cell IDon a

line 210 to a transmtter 212. The transmtter 212 is
shown as a functional block sending output signals to
helftiese cohpriscmfiomard exeottad in ensleddnstruetienssirsd W 2 RICAORY

co twor k. Theref
oL e e TS S el B MATREE bbb
§&Hﬂ>l Sh?%fdf foGAkorkhrabHoAswIdh Bisly tipaaden acess tiemgry or

a protoc appropriate to the comruni cati on needegl
Hret ko dior tthving BeATABES et e UBEl BIIEFIRRATRRRES with the

p(%gf!éﬁ)%ﬁﬂqt%%hﬁﬁinaegeﬁl%{al ﬂx‘?}%g‘@ﬁgﬂaﬁﬁ]&% o Wo%cpﬁcﬁldglaﬁ El

REPRG® e PSUCh si m
NG EddvR rbgRRBIot egthedndnang orpanyiay rppatsomdhe line

S5 et brivimgimgie e I SYAFR G909 SRSRS R LR
,E;gﬁsg@é' 09 %d%‘éh&ﬁﬁ aSh tleal"b'ik?ck%Bﬁdiﬁg et dlisas esey e

conpriset |s sort of technol ogy where
\WedcEiBed BEIBWITO Oftter anisvaak elementsiwithin a Therretwerk, Therefore, the

ﬁrgg%ﬁqe? Yevplﬁgg\%r,f <t3 g&g&g&% él%%l%}ﬁ)%%l&l%lﬂ%%ga 6810ﬁ$ ;eghﬂgd to. send

] Sordfif, 16 Atprstdeyinpbiopaia to th
pglelz&l1 det al‘#u w ° n%realplrzed b)gpt t?glsf 0f )
Szbninhunllcmtlbh acaiet bletvmentthegsqmn@eli$§, 2o andiig other gﬁtwork device

technol ogies w | |

B Cages. Rk menoe pedhstold B RPEL 1R AL ISR e tiRing some
FHER BRARP E&nnﬁhicﬂ@é&gfécﬁmﬂygﬁ 4 dceaxapatiying propeot usefl i na
source BSS 200 was descri bed above in c nne |on

t?mmﬂﬁatlon@bﬁwen wigd nefworkelementsaf ﬂb‘é
t hose. o Ki
PSRRI riiniting Pud MecRide ddhitos bkt E@"é‘?ﬁﬁ“ﬁ‘?gﬁﬁ*‘*‘he
grﬁﬁgesorfqiqﬁ |cm;hpn§¢ ﬁhﬁt samc(ﬁt laRIé:chnnlotgy ewlremrrsé coinmupicatiens are
e transm tter t
orostsds Theretoenardhontd bromdersiendcnen hopeliastids §abpand
SECt xl‘él%Pg Ex?d }erc ?ﬂg ﬁnﬁferﬁ?&lbbl@é’bh@% ih 'ré’rﬁﬁlhﬁlgtﬂéﬁw&ﬁ RFEments

connection to the antenna which
3dr§ Qotxhowadn aﬁyspakasnllar Betaiil, abwilkbdxeatizad byethesaef skl in n the art

SRR TN A E RN

between network elements within the core network. Furthermore, although only

the receiving aspect of a source BSS 200 was described above in connection with
the radio receiver 202, it will also be realized by those of skill in the art that the
source BSS 200 will also include a transmitter side which is similar to the receiver
side except in the reverse direction. Thus, the transmitter RF section may include
chip rate processing, transmit power control, transmit baseband section and
transmit RF section and finally the same duplex filter for connection to the antenna
which may also be used as described above by the receive RF section.

In the solution of Fig. 2A, the source BSS is mandated to send only one cell target
ID information, e.g., in the Cell Identifier List (preferred) IE in the HANDOVER
REQUIRED message on a line 214 to the MSC and the same target cell ID
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IDinformation is sent within Target Cell 1d IE in the
PS HANDOVER REQUI RED nessage on a line 216 to the old
SGSN (which then forwards it to the new SGSN). 1n this

Bfbritation js sehewhBE Farget SGENAVEin theeP SHANR QY REERED
Lhe seleched | AL0Rt SeLLARR gt HOF LBARIER Bl Poek.

nessages shown

Hlﬁusl §0ﬁ§§>n2ﬁa€' ME&anaSdSrowiltbe ﬂ;ﬁﬁdﬁétbmhaeseﬁhp aelatted target
signals, it should be realized that they need not be

selpH) fir éhehrndoven of (SeardPbIesedcet o a singl e si gnal ,

for instance as shown in co-owned copending U S.

provi sional application Serial No. 60/672,686 filed on
ABBuglthe sighBl ©bssages sﬁG@ﬁ)onthﬂf hmsm4emd off Bg. 24Cereshawa as

ggg?a?%/ gg@q}ﬁ dgg{o%lljcis}tgq {_S?\é\iléﬁ%q at{ ey np %elf)ig{:?{t ?r}ﬁa og?del%ie

EHBBREA S rﬁ SFin%é t s"i%mh Dot | |sBnSOh o inlcBR v REpERINEU.S.

A SYRchroni e PS and CS handovers durin
@Id%dit@mﬂ apslication Shisal NMB0I6A2HE6 fidesd on evEmalatd (Marcla 3@, 05)

f thi d th th
e B G P it By Crng-Sa e B o FRber-
@ﬁtcﬂgd{P%QgSgwcfeg_er List (preferred) IE. This step may
e

be carr out by a signal processor such as the
sel ector 208 shown in Fig. 2A. Then this information

i s sent_ by t 15, i nsi de the

m@yﬂ&ﬁﬁgésﬁﬁgggﬁe sug:és{‘t%@a’t% g) 214 as shown in

Fig. 3 and 4. Upon receiving this nessage the MSC

after it has sent a HANDOVER REQUEST

Anhis solution thpsENEEEHoEDH thei SYReframizatnn Jiihe gg%ﬂ&%ﬁl?f‘dwers

e T diys identifier (IMSI)

#Wgﬁﬁg%aﬁg&w%%h%%%% nmessage on a line 415 1

over the Gs Interface. The Target Cell ldentifier

contain Cel| ldentity Ar ea, Co

i Fredirpleterodf thisgepvariaPgdy re FH twﬁﬁ&?eﬁg%ﬂfi@é&| ON

ﬁﬁﬁ%ﬁgﬁﬁg Le eédreé B b iMROHR 1Y ReifiR Lidtlipreferred)

NOALEDGE nessage on_a

IE. This step may be camed out by a signal processor such as the selector 208
shown in Fig. 2A. Then this information is sent by the BSS 200 to the MSC 215
inside the HANDOVER REQUIRED message on the line 214 as shown in Fig. 3
and 4. Upon receiving this message the MSC after it has sent a HANDOVER
REQUEST message on a line 410 to a target BSS 5 10, informs the old SGSN
about the Target Cell identifier and MS identifier (IMSI) with a new TARGET ID
INDICATION message on a line 415.1 over the Gs Interface. The Target Cell
Identifier may contain Cell Identity and Routing Area Code (RAC) information.
Optionally, the new TARGET ID INDICATION message can be sent after the
MSC has received the HANDOVER REQUEST ACKNOWLEDGE message on a
line 420 from the target BSS 510, provided that this does not impact the handover
performance. Target Cell Identifier IE equals the Cell Identifier (target) IE sent by

the MSC to the target BSS.
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does not inpact the handover performance. Target Cell
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sent by the MSC to the target BSS. Dependi ng on how the
Gs interface is inplenmented, during the handover in
the inter-SGSN case the MSC 215 communi cates eit her
directly with a new SGSN 422 or the nessage TARGET |ID

| NDI CATI is.sent. to.an. ol d, SGSN . t

PrreSRE RN Lo IeaT i 1@%’1%’?%‘%%4? ﬁﬁ%@ﬁﬁlg ol the
%E%l‘é@s;igkés’efiﬁmwIesiwrﬁmhﬁicaa@éikm directh} with amewBGSN 422
]In er-MsC I ntra- SGSN case and t he Inter-(ﬁ/&g #n%tzﬁr& N
orthe mesfigg TARGEED DAL ATHONGS setite an 91d SGP NG A0 fen
and the Sol.utian, 2. . iV, S‘(fSNfi rst
Q%‘%‘{"Hﬁi‘t?%s (‘Q‘ﬂi‘} ,Vla’f@ggl,%%gis}%tostgeg ‘gvvn in Fig. 3, a
recei ver 430 of the old SGSN 424 recei ves the TARGET

| D | NDI CATI ON nessage_on a, |jne 415, C ' tQ

Fhisumevqrogedurd is gaplcRblavike p1he ﬁat?{!Mﬁé @é&%ﬁ Sase'and the
l,t i ve L..e., as shown in Fig. 6, a

%@%@ihﬁﬁﬁﬁ% Seels'new SGSN 422 receives the TARGET

| D I NDI CATI ON nessage on a line 415.2 from BSS2 510

according to solution_2.2. The recei 4 :

diegp Srelip g beth the Solfior ?ﬁaﬂ%ﬁ%“b’g g fie SRl 7 isdidive. In

Eﬁecﬁﬂs%’@%rﬁa‘%ﬁﬁ g%ﬁ),tise., 3 5158 RO wR OGS 3,04 red&feroi3 04 thanida

"ihme 4 or .

In’either event, upon receivin IS
IRESNAGRA teoeives e AIARGEEADDDIFATION meesags on AANE ,4&? br

e AR S A R S S
Abin FE6 51 Bk eRLALSTBORew BGSNATY woeivestho/ TAGSKET ID -
checks 1T the Target Cell Identjfijer

l's th
@IDICADIONHessageen pliag 4124 SopeESBy SEﬁgg%F n%&eSR‘i’T\?‘ﬁ"gﬁrz'
t SS,,i DOVER FEQLEER RS EAGE rived
t ¥k rg‘?eﬁu\réeg%gof é?@hc%’ggrhﬁ%% shoméﬁiatlhl s eﬁﬁ)l/% be _pasgé%b@we
%eé‘sﬁ%é"fb tahoral Prokessbnés (eviGB@EN linee$52 drettnin cither event,

acC

I nt . Once th [ t T Cel ) 1D.i

B i
nj . ]

t%@ﬁarreégeet%{l‘éég o detddRimane St et BERS10 & yothe

MSC 215 as described below:

The signal processor of the old or new SGSN checks if the Target Cell Identifier
equals the Target Cell ID, which has been received by the old SGSN from the
source BSS in the PS HANDOVER REQUIRED message on the line 216
(although not shown, this may be passed on from the old to the new SGSN over the
Gn interface). Once the correct Target Cell ID is chosen then the PS HANDOVER
REQUEST message is sent from a transmitter 466 of the new SGSN 422 on a line

470 to the target BSS.

If the Target Cell Identifier does not equal the Target Cell ID, two options are
possible for the new SGSN in order to send PS HANDOVER REQUEST message

on the line 470:

10
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the line 470:1B2006/ 000684 Option 1. source BSS sends
in the PS HANDOVER REQUI RED nessage on the line 216 a
Target Cell ID List based on the measurenent
r epOTchjiich 1:T0aRCHES fmds BGEbIPSAHANDSIEER (REQYHHNED message
target” BSS as chosen by the MSC. . Option 2: |f tg
SGSN dnathe ingd1§ miareehesll W%#F%H?%%é}%f“%%ge%‘ﬁ% OrE%V
Lg: ﬁgntﬂgeeﬁ%\{’ éG‘éggcﬁiedﬂgﬁste'}ﬁe Ené NEWASR Richbisnby the

S t hi s BSS, without considering the target
Cel | NMBcreceived in the PS HANDOVER REQUI RED nessage
fromthe source BSS_ Solution 2.2- NVO I{ N9-{$g
i neer®ptien 3ulibe ey S@ESNbasg Gb Hitgrfass Wik bt %ﬁtt ot Shosen
i's nat_ su vit bt d aRPEAdTh QUEYIEheddssE
510 2% %FW%%E‘ it dn sefid Bicd HANDwd%gEgE%EJEST TESSAge °
og tthm}lgj BSS: vmég,ut cansideniag KBGatget CeREDrereiveen 422
abou ar get [ ] ifier d ent ihder (1 VS
by s Vﬁg%%ﬁj%g@ééﬁﬁﬁ%‘%% %e%%%ge(on t%e
line 415.2 over the Gb Interface (see Figs. | 52B, 5
and 6) to the new SGSN 422 . The Target Cell C
Kobeieibi f2128¥A@mﬂ,dwcﬁniiaﬂﬁl@éﬂppqréfé’rﬁﬂg’&)ﬁ)and Rout i ng

Area Code (RAC) information. Upon receiving this
nmessage via the receiver 440, the signal processor 460

E{S%a[sg %:rtgé;‘(n%?g ﬂszliot@tﬂ%pdiﬁwté%k i prepdseé tha threctorget BS§SHO
B il ARCLELT SecShe e iy e
W@ ;-}%rﬁ]glg; tglggllﬁ\lv d5agubs b yut §QuAL Befl ientificd@id XSl Idertifior

recei ved the old SGSN fromthe
SOUSH ByBSRIiRO e rewt NIERBE THANDIVEGA REQ TrREss? SR g dngA15.2

the I'ihe 216 (not sho ut d
L1 o R e 309 RSB e SRR A2 e
Cell Identifier should contain Cell Identity and Routing Area Code (RAC)

information.

Upon receiving this message via the receiver 440, the signal processor 460 of the

new SGSN 422 can determine the correct target BSS 510 as chosen by the MSC
215 as described below:

The signal processor 460 of the new SGSN 422 checks if the Target Cell Identifier
equals the Target Cell ID, which has been received by the old SGSN from the
source BSS 200 in the PS HANDOVER REQUIRED message on the line 216 (not
shown but passed on to the new SGSN from the old SGSN over the Gn interface).
Once the correct Target Cell ID is chosen by the signal processor 460 it provides
an indication thereof on a line 462 to the transmitter 466 of the new SGSN 422 and
then the PS HANDOVER REQUEST message on the line 5 14 is sent from the new

SGSN 422 to the target BSS 510.
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Sin;ﬁalt he correct Target Cell IDis chosen by the
_processor 460 it provides an indication thereof
wWo@Roa/103sme 462 to the transmitter 466 of the neEI/BRSN/000684

422 and then the PS HANDOVER REQUEST nmessage on the

line 514 is sent fromthe new SGSN 422 to the target

BSS 510.1f the Target Cell Identifier does not_ equal

1heT 1&%&11 fRhtifibmioct wot ajutl the Target Col I8 H5TCOHtSNS fFe

ne N d
bk I NG e
t h'e gﬁg’é’&r ékgﬁlicle% s%%l i tﬂ—éﬁg ¢t AU VEIPRBQUIREIS edssage

reporting. Then the SGSN can ch
the SamR iy D a 'Bﬁgeta@elbnbkfsnbaspd ohéhavpeasurepint gé’p%gung

chos b phaSiesoe Ehse 1 LA @ErPohas FRRBAERSC
REQJEE&;(IDH%SJ?%(E #&vﬁl@ bl %edanfepﬂaée Rl thd\atdeoBES chosen by

cohs D rec d h
HANDGHER SRR Ridan msstag @Sﬂi@hﬂl@u‘é‘gé\gﬁ@ﬁ%%g%s%sgﬁ 2B

shows a target BSS 5 | so. ] abel e

fggpﬁhreﬂté}’ F?éhtslmd”léwgg?%ﬁ e{/tngﬁé %é’?(:? t §g56%§d|n§the
sh srtﬁnlr eddS3.h

410 ?}q{xm I\/E%an tothegggﬁl—lﬁq\lgw%R;E i une

aLo 1o c QUEST si gnal

o ahals 'aPZ r14 fromthe new SGSN Bot h of these

Bicil theas et BoS 1 ORI SEEBYS 2 Tl Pafid o) s iehloncd

@Je%ﬁéig alettaﬁg?ﬁgtss 3103 febprmshibo tim HADNDRWEB REQUEST signal

rocessi ng he tar et BSS 510 t

memwa a0 e AN VEBREREK Lhhat op
e o s i S S R e R e

to the new SGSN 422. T
56 @hfchiﬁ?ﬁnﬁgﬁbv@m\inﬁﬁdam @intsigedsinghe mdorpatign §legf$?[§1?8

on a line 532 provided the re
tmrogoeineaf Ened bloskendrsaiosseanenLiuaist BYS S SpRSTs:
cert i :

1 Hihe e HANDOVERRE !(JESfl‘eACKrmgn
fhssaf SEIHEbToRTRHRRe s Hik REQUEST nrgss T a0
%h@&%& oMSC un@aPSéMNDlO\ﬂER i & line 528
eriod results in a signal
BT e e A Q) s
R GSRR35Y p§6\gﬁ]§i by the receiver 512 in response to receipt of the
HANDOVER REQUEST message on the line 410. A certain amount of time is set
by the timer 530 to wait for the PS HANDOVER REQUEST message on the line

14 which upon receipt during the given time period results in a signal provided on

a line 532 to a channel activation block 534 which causes the necessary signal
processing to begin for setting up the PS resources. This is indicated by a signal on
a line 536 to the transmitter 522 which is responsible for sending the PS
HANDOVER REQUEST RESP message on the line 528 to the new SGSN. If the
timer times out and there is no PS HANDOVER REQUEST message on the line
14, then the HANDOVER REQUEST ACK message on the line 526 is sent with

the information element indicating that PS resources are not available.
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processing to begin for setting up the PS resources.
This is indicated by a signal on a line 536 to the
WO e@aeandstT er 522 which is responsi bl e for sendP@mIB20e5/000684
PS HANDOVERREQUEST RESP nessage on the line 528 to the
new SGSN. If the timer tinmes out and there is no PS
HANDOVER REQUEST nessage on the line 14, then the

HAMDRYHR aRAQEST oA CRamBESE By, epcordias It Hig PEEEN igvertiopn. The
th the infornmation el ement J.ndi in .

HANOIVER RHHHD Spssesn s 00 g Aol BSS is show

b%ﬁ}gp'g'oﬁﬁéé &t d QRe9E: 270 WEGn2ASMSTELF. Ghfognitivn dxéracted from

nt 1rnvention. The HANDOVER REQUI RED nessa 1e 05172t
thbRatdorer 2quirdd messegreosbgding 2845 providsd R a@égpﬁ]g ine oa

rovided to _a LV, i tehi .
omer e A BD U R e, M, o e
gg%ﬁ ?sgﬁ’oﬁged bE allinB @78 1dta irsngpicter 20 Lilrevases infoahationrps a
to a block 274 where the PS | ND &H\(/I:gl . ation
iuref 280nia pravidedgo ddlleskrA SAfar detprgpningdhe! %&F ipform
proyi.ded on.a li.ne HR U@, toitkew se,
FhiehinierEid 3n e 28 to Jf ParkERRE L Breslse b e o

fn@émﬁgbg bRgvidedtr the 1ihdd376amd ARACHertfaosuriter 878 MoVides s
provi

ed on aline 284 to_the.tragnsmtter '
Fao oY ER REQHES T i AR Aot g DUV BRI S SRR Hetardd BSS 510
o2 Wfibees.12 j EANDONERessage i
B sty o s e s
ARkl aBSSIIhe: ide Fisgo tboldISGIN es ghoven wFigh Puf Aad,>- The

.1, TARGE NI Tl ON j ' :
HANDOYER REQUESISAL Pesog o BRate 420 sk fekigS. 3 and 4
gmv‘ffdeggg Biicalio 5HNIAYERN REQURSTurdcKaraesaiable srwelhas CS
Fi'ne O as shown in Figs. 3 and 4 provides. an . da
iimfdimattanoBhisds vsed fivscpuhese ypselaied &g HieguesepbingGalionp e

1 CS, | £ ESnd f: ReSa
dawdias g fpang pERE BSS apd i nds TRt d R ans obEBOR Anes

%@ﬁﬁﬁ?gwhgmgasgﬁgurce BSS and is not illustrated in
any of the drawi ngs of the present

di scl osure. T/ 1 B2006/ 000684 CLAIMS 1. Method, for
execution by a network element of a core network of a
nobi | e communi cati ons system conpri si ng:
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recei ving a handover required nmessage after handover
nmeasurenents of a radio interface between a nobile
w@e@bilasiand a source base station or a sour cePCHIB2006/000684
access network of said systemconnected to said core
network via said network el enment, said handover
requi red nessage having information indicating that a
handover of a circuit-swi tched connection and a
packet -swi tched connection is required to a target
A3t ation or to a target radi o access network
connected to said core network via another network
el enent, and sending a target identification .
i ndi oabthod foeesagior byanstsionk lemgst of ataspsitvork o pgbile

ot her network el enent. .either via said core network or
opPENWHEAOPS ST FYVBIYPE j on or said target radio

acc e%%céi‘ﬁhéa indrer TRire@ heesheohited leindvder ménsureinents aif @
handover required nmessage onl%%i dentifies _.one ta(gf%
rhdindnistfatd mtwesn a mobde stetien andi sqQuEee hase figHRN 052 5

nmet hod, of . cl.ai.m 1 ' i SBa Sdidhborkr
et o i A e
qe8atd fara RRldsveneqiiiesdaatsshgslevitginfamation indieping thad 2o
access network elenment in said handlga\ier .rﬁgdjéorngg tion is
mdovgef asircuiswiehalrenaection g Packg s e A Far g &t
| dent | fi cat i op J.ndlaat h&ceSEMdtwbik Ginected to
li?fl}‘l‘é?dWeattma%ﬁegg%eg%elﬁtﬂto\k/%agggﬁgﬁ?e network if there
aXd 8618 ndtwitirk @t another nelivwoek eleinsnbendce bet ween sai d

network el ement and.said ot her. net The
net ho8engingd @raet {i,?fnﬂﬁ%ﬁi’é’mn 8?%’%%%%% 1?%}@%{31:& |egvg?ri1<pn
| %glieﬁfat{oisgﬂ JBS $REFork Slcnidht eftlferSad chidtdre netvedrlvor kia said
gll enent via said target base station or said target
rR6Ht Gagostatiom areidanaiget fadiorseessingttkdi rect or i ndirect
interface between said network el ement and said ot her
net wor k el enent . | B2006/ 000684 6. Network el ement (215)
of a GoLEdRIMSH iR 1,avieadih baid bandove: capirohBlesspge SR

conprising: a receiver, responsive to handover
ideptifiesdnatergshbase station of gqangj\y@fio access n&woﬁ(.

get radio

3. The method of claim 1, wherein said source base station or source radio
access network element is mandated to identify only one target base station or

target radio access network element in said handover required message.

4. The method of claim 1, wherein said target identification indication
message is sent to said other network element via said core network if there exists
a direct or indirect interface between said network element and said other network

element.

5. The method of claim 1, wherein said target identification indication
message is sent to said other network element via said target base station or said
target radio access network if there is no direct or indirect interface between said

network element and said other network element.
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measurenents of a radio interface between a nobile

station and a source base station or a source radio
wa@eweds3snmet wor kK of said system connected to saPCI/DB2065/000684

network via said network el enent, said handover

requi red nessage having information indicating that a

handover of a circuit-swi.tched connection and a

packet -swi tched connection is required to a target

base station or to target radio ac Ko
6c onnXstwerk: cdemet §2 19 0L 2 FRTE RFFWORS Oﬁéﬁgﬁﬁeeér}) ne V\lg%tf(ons
el.ement: and.a transmtter for sending a target
Syﬁgﬁt%ﬁl%lgs?ﬂg%n i ndi cati on nessage from sai ngtnﬁmk
el emenkcdiversipbrsivedo amendayek reglEad MesWEe AR RANGOEH| d
core network or. via sai,d targe | SiHsé
eSS Sho SRR ) FEhobI Rah N phccoahd
s?agi%hrar soWREE&li 5 aSRb RO RRId SeIshT Eninewed myaidenry
Irdentifies one target base station or &arget Fnad' 0
retweksinstidoetiorigelemisat, Aeid hendover EEHED BESREE MY 8BS
Wwherei.n sald,.soyrce 00 Of SOl 66nleddbPand
‘abwaston e RS L RARRReTbo HEROS R Caicateten v
Retl AHiftfkd BaRchdaisirequired to atayett nsatatieredod AECHIIFIO

el ement 1 n said handover required nessage .
aveessorckwerk saaractesito spidi coresnetp: Bp ﬁ“‘itﬁ?‘%leit"g\‘?%{eetmgem’ and
identificationeindleall QRTRitaAfEation iA€BAidnomessagk from

ot hera%%?&wol#tg&gkg&ngﬁt@%@gg said core network if there
axd Bétsvofk element toanidi atlikrmetyrork eleapemb githes ¥amaichcrg pgrwork or

networ k el enent .and said other net ment. 10.
Vigsaiddengst hase F@Hem or %ﬁ“|1 gl'r%qt ﬁ%‘%o a(\:/&?\éér)lé‘%ﬁwg{skgi d target
identification indication nmessage is sent to said

other network el ement via said target base st atign Of e
9ai d Tae getworladiementefadaima witsrHn sfdigaiQyer LIy eq st

or_indirect interface, het i q: nment and
SElvidges one i S sl T e SRt bR B A

a radi o access network el ement connected to a core
network of a nobile communicati ans ste conprisi :
Bocei hngeavdrkteeNer of AaTbE VRS PREHPASE TP o1 ource
net.wor k el enent -of ' ' j f Bk sl
il e RO s Sapmas ol REIARIA ol ch 1BIea! BRE sklion

RPtPedt r6dibGbiess Aatinoaheldmentrinaaidihondeyed reguired message.
packet - swi tched connection of a

9. The network element of claim 6, wherein said target identification
indication message is sent to said other network element via said core network if

there exists a direct or indirect interface between said network element and said

other network element.

10.  The network element of claim 6, wherein said target identification
indication message is sent to said other network element via said target base station
or said target radio access network if there is no direct or indirect interface between

said network element and said other network element.
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particular nobile station to said radi o access network
el emrent, and sending a target identification
w0 pabaedsion nessage from said radi o access net IWOT/kB2006/000684
el ement to a second network el enment of said core
network which is connected either directly or
indirectly to said radi o access network el enent hut
110t {RuSAIG: &cbdion 1t avaito mbessmptwak ctaaht ggpngcted to a
hetvvor‘(. 12. The method of claim 11, wherein said
cobanetooes of 2mobie coramuRGations SYSIRR, EYRITHE S i r st net wor k
el ement. in respon ripgiiatweknasag eof said
fronﬁeﬁﬁgﬂgeal’halngae%?%c@gsé@&%e Wo(r?rf(1 ael_erre_nt that only .
cdr8 8Bk SathapRrhai@eindicatipa trgessll idenitgpkios hasiier o
13. The nethod of claim 12, rel.n, sal ¢ Q%t loffa2di O
bath aeisuitsiiched mariion 304 aRaRsEisYAhet Y RERE y only
one .t ar get ' i oBLae hitwaire BRAtent, And ai d
P‘ffgﬁ‘&&’{/@g&rl%qtggg 0%'1:%@2‘33‘8?%1_4. “Radi 0 access lg\eft rk
el enpatdigs a argep hiehtficaromindicaiangnessagssiehsh ?&‘Ké ageess
radio interface to, a, parti.cul ar [ hRbs ieh isai d
nefyeorle pleneahion Seopyt b P@Ceé?r{}éer? of g@ tirC élgeel Vi nﬂg;kqgh '

Jhandover LefHeal oPRIFGEY forsafd radiol acetss metwask klegianfawinot
5 Core network of said systemw th information

t6 Belil Giadtinevak elemget ofeid careBEMO-er for handover of
both a circuit-sw tched connection and a

packet -swi t ched connection of said particular nohile

5t at @R hehs@brimiat yQvkhepdin sl handovsnraquaspagseage 1s sent by
conmmuni cati ons system and a transmtter Ng a
s fiyst ndtwerk Glement in HEPPIGIIR a@%‘ﬁ"’ﬁ’é&%‘é&d %%%)Sr?gg gﬁ il

radi o acces sl Ehaak ohl ideriiie dde Regetaadio access
ap Fﬂ%l%?’cc P % corleglér:%}étwork V\}‘lgll ch is connected either
Hik6&ktdldmedt. i ndirectly to said radio access network

el enent but not to said first network el enent of said
core network. 15. The radi o access network el enent of

al mgﬁed' A8 LR bR 3b AwhaBRaMRY oth@dudistacoms seyerk slement
ent Dy sal folrst network el enment in response.tq.
Randaved to idpntifysshlyresstagget fadioneasst WOS&@%‘?@&E 8%@
network el enent that only identifies one target radio

bandeyer TREYSHBIRSSEE % nent .

14.  Radio access network element of a mobile communications system having
a radio interface to a particular mobile station of said system, comprising:

a receiver for receiving a handover request message from a first network
clement of a core network of said system with information indicating a target cell
:dentifier for handover of both a circuit-switched connection and a packet-switched
connection of said particular mobile station to said network element of said mobile
communications system; and

a transmitter for sending a target identification indication message from
said radio access network element to a second network element of said core
network which is connected either directly or indirectly to said radio access

network element but not to said first network element of said core network.
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16. The radi o access network el enent of claim 15,

wherein said other radi o access network elenent is
wWorenwdaoxsa7 t o i dentify only one target radi o acREEEB2006/000684

network el enment in said handover request nessage. 17.

Met hod for execution by a base station or radi o access

network elenent in circuit-switched communi cati on and

i3 pdtheatdpvictab adivookBlehientdf daimM 4, wleerein baild dasdater on

in a source.cell, co |S|n% recei vi ng measur
TeQysSt Tessagh issentr iy f BElY E‘%FlF@eﬂfe‘PgFPé’Bﬁen‘ﬁ ag}%“go"er
x??ﬁﬁ&ﬁn@ﬁh o fr$1R 286tk d{%ﬁ&céé%% ﬁ% %é HdGent BHa86h1 g‘i&éﬂtlﬁes

om anong sai ne|g oring ce receivin
dnerigigeieradiof acsess deiovark elemestv t ched conmuni cati on and
sai d packetsw tched comuni cation, and signalling to a
core network an identification signal identifying said

we angk @bloYactis nbRFER Eletftht of Qhint'$8 Wibréifl 8MkickNer REHiS
target base station or target radi o access network

asrestantvoark sieoteat isanandatedgaidentficonty @ne target ardio negeget
by kI el}eSmen-[ i s{{% haod.of reﬁbialt {HelgagF wher ei n said

signalting is a core ‘enent connected to
said target cell via another core network el enent

connected to said base station or radio access_network
- eneMethiod fergrgoution by base jstation or yadeo spscpsfdietwerkglament in

cﬁ%ultvgﬁﬁ{cﬁé@coﬁﬁhq%é%t%d &H?S?%é t%%(l:tglix{dod\rl I‘fxgﬂ@?‘,\% ) arlth a

el ement connecte get
mebile st@ihn iMatsbodte tell, cexgrisingon by a servi ng support

node conpri si coreceivin ssage.fro saqyrce
b "Ehap g R Rt ieeln Bpor g APl Abope goid
Eﬁgﬁgcggr a handover of a packet-sw tched connection

froma sourcecell served by said serving support node
to a selectog oneddd andy ve@ltabget aeld fiionr axs@tg/sanyn@gmmmg cells

ode,. rece core network
ARy P e e B R AR bR P G Pk
dudtced cefhunkBtbm an®bi | € station to be handed over to
said tar ?et cell,
signalling to a core network an identification signal identifying said one
and only one target cell for use in identifying a target base station or target radio

access network element associated with said one and only one target cell.

18.  The method of claim 17, wherein said signalling is to a core network
element connected to said target cell via another core network element connected

to said base station or radio access network element in said source cell.

19.  The method of claim 17, wherein said signalling is to a core network

element connected to said target cell via said target cell.
20.  Method for execution by a serving support node comprising:

receiving a message from a source base station or radio access network

indicative of a need for a handover of a packet-switched connection from a source
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sending a relocation request nmessage to said other
serving support node, and receiving a relocation

WO e@asis1IT esponse nessage from sai d ot her ser vP@LIB2006/000684
support node. 21. Serving support node, conprising: a
receiver for receiving a nessage froma source base
station or radio access network indicative of a need

cdil¥erid fﬂ)?'r&gﬂVs%fviﬁ’é sibpbaGiodt icatargded! saterkly arher SETRIRE
source cell served gy sai d serving support node to a

suppogabdeel | served by another serving support node,
and neans for

[£&E} ABSRR0SlcfneMRarinpadentifatation k
el en’éet%wmrﬁ&sslg%ﬁe%%{ﬁh?%g?i on i nf_gr mat i on cogé:q??r ni ng,
- S@inshtio coRtersiak kaidnatget cotiaintle nsebileistation do be handedyer
over to said target cell, a transmtter for sending a

saiétasgeitceBn request nessage to sai d other serving

S“ppgé{di dey ARG, FRABS nhtadeas shidiottgr erviganpporonode,
requ r

sponse nessage from said other serving
afdipport node. 22. Method for execution by a serving
support _node, _conpri sing: A BRSHADShEN RtiRg

t ar géecebaRS? EHAG3GH r%ﬂue%gaig@%g&%l\éfg%ggnet work in a

t el | having identification information
SB@%@?‘%@@ said target cell and a nobile station to be
handed over to said target cell froma source cell,
recei ying a relocatio st nessage from anot her
@ervi%vgéﬁ%ppr}?gg’ecogneéw g said source cell, sending
a packgteisw hehReiviaravenge Squestoursdasgeatien QR0
target base station or di Q accesscn Ko ai d
dcaesyaetveask indscetiys L6806 ?qf @%@P R g%c\é%ﬁ‘f'iéév}m‘etached "
handqver,. r SEb & 84 0inksopptunaticttandaiget cell:
@ggg&glaf{qng%légﬁc?g ?g&gcce}ggénetwork I'n said target
§8Vdd byddther serving support node, and

means for receiving a message from a core network element having
identification information concerning said target cell and a mobile station to be
handed over to said target cell,

a transmitter for sending a relocation request message to said other serving
support node, and

means for receiving a relocation request response message from said other

serving support node.

72,  Method for execution by a serving support node, comprising:

receiving a message from a target base station or radio access network in a
target cell having identification information concerning said target cell and a
mobile station to be handed over to said target cell from a source cell,

receiving a relocation request message from another serving support node
serving said source cell,

sending a packet-switched handover request message to said target base

station or radio access network in said target cell,
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sending a relocation request response nessage to said

ot her serving support node serving said source cell.
WQ@3006335v1 ng support node, conprising: means fRCT/IB2006/000684

receiving a message froma target base station or

radi o access network in a target cell having

identification informati on concerning said target c
el
and Qed&bhg £€p sdkat-switcted harddwaen dkspiegvesponss @assaget gP‘@é@{

cell froma source cel | f
tgbicose POHOT Ao SR T T AR Gy ng
suppQL ﬁdﬂ?é) d ?eléc,ea”u%h '?&111%@%.’ st fiRssagé to saibathsr epving support

sendln et -sw tched "handover re

guest nessage to
rﬁ)agderbﬁfggaiddoamecsﬂatl on or radi o access networ kgl n
said target cell, means for receiving a
packet - swi t ched handover request response message from

Sai d geq{;lgggu odledddr@risdg: r adi 0 access network in
said targét cell, and means for sendi ng relo at i an
r equaabarmé@p@ﬂ@@ngéﬁ%ﬁg&Q%O@&télfgéfth?é? @gP’Q/ Ph é%?%%?st

node
networksnel ra\lcér%gt ce?lI havin, %q{i&ﬁlfﬁ:ﬁ{lé)n information concerning said target

cell and a mobile station to be handed over to said target cell from a source cell,
means for receiving a relocation request message from another serving
support node serving said source cell,
means for sending a packet-switched handover request message to said
target base station or radio access network in said target cell,
means for receiving a packet-switched handover request response message
from said target base station or radio access network in said target cell, and
means for sending a relocation request response message to said other

serving support node serving said source cell.
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