WO 2006/ 103517 PCT/ 1 B2006/ 000684 UTI LI ZI NG A SAME TARGET CELL DURI NG

Cl RCU T- SW TCHED AND PACKET SW TCHED HANDOVER 5 CROSS- REFERENCE TO
RELATED APPL| CATI ON This application clainms priority fromUnited States
Provi si ondYO BA¢/ERE17Appl i cati on nunber 60/ 674,726 fi| eBCHABIBG/WNGS30,
300.5. 10 BACKGROUND OF THE | NVENTI ON Dual Transfer Mdde (DTM is
specified in 3GPP TS 43.055 V6.7.0 (2004-11), 3'd Ceneration Partnership
Project; Technical Specification Goup GSM EDGE, Radio Access Network;
Dual Transfer Mde (DTM; Stage 2 (Rel ease 6) 15 Al t hough Dual Transfer

Mode (DTM E %l& de in
3GPP Rel ease@%@%?%gwgglﬂ‘ne I rrprovemenptr ena}@le ‘hg DTM

(PS+CS) handover in order PACHET SWAECHED® RENEQVER- end del ays in DIM
when a del ay-sensitive PS data flow is on-going. The details of a handover
20 of CS resources is being standardi zed for general handover purposes in

3GPP TS 523.E9sYREERENEDfO RELATED Avpe abAPRSei fication, 3rd Generation

Partnership Project; Technical Specification Goup Core Netvvork Handover
procedures (Release 6). The handover of PS resources is being

Speci 1 cat1 ot esAEHRh AR PR AR TRl Dpl o ol Blorh s %ﬁlﬂmﬂm
Communi cat i cumbeDe6T 4T tfled on Misrch FpBeGS. f or GSM EvoI ution) Radio Access

Network) in the technical specification 3GPP TS 43.129 v6.0.0 (2004-11),
3" Generation Partnership Project; Goup GERAN, Packet-sw tched handover

for CERANA GAOCRGROBPEYT PHERSVERFROS) . 30 The maxi mum service
interruption tolerable by real-tinme PS services is 150 ns. The

interruption of the PS service introduced at handover (of the CS service)

in DIMis 3s TiMstePRIdB(8TMyRCpecitiBd 8 3GBECTS kRbss vEGIN 200N gage with 1
Generation Partnership Project; Technical Specification Group GSM/EDGE,
Radio Access Network; Dual Transfer Mode (DTM); Stage 2 (Release 6).

15
Although Dual Transfer Mode (DTM) Enhancements have been standardized for
GERAN A/Gb mode in 3GPP Release 6 there is a need to define improvements
enabling DTM (PS+CS) handover in order to minimize the PS end-to-end delays in
DTM when a delay-sensitive PS data flow is on-going. The details of a handover

20 of CS resources is being standardized for general handover purposes in 3GPP TS
23.009 76.0.0 (2004-12), Technical Specification, 3rd Generation Partnership
Praject; 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

25  (Global System for Mobile Communication) EDGE (Enhanced Data Rates for
GSM Evolution) Radio Access Network) in the technical specification 3GPP TS
43.129 v6.0.0 (2004-11), 3" Generation Partnership Project; Group GERAN;
Packet-switched handover for GERAN A/Gb mode; Stage 2 (Release 6).

30  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



WD 2006/ 103517 PCT/ | B2006/ 000684 approxi mately 2.7s induced by Routing
Area Update &2-040049. An enhancenent to inprove the PS handover
situation is shown in co-owned, co-pending US provisional application
Serial NuMSE200@0B872, 686 entitled "Enhancenent of a CectaBaeddwdsehed (CS)
handover procedure to support handover of Packet 5 Switched (PS) services,

i ncluding a nmethod to synchronize the handover of PS and CS resources "
filed on even date herewith and which is hereby incorporated by reference
for backgr ougfexitiatly Rvemducd b@eamtlh@maiwdatwm4mdm@mpbmmti on

i nproves PS handover and is to.be, ro osed t he assi gnee reof for
adopti on into WQ@‘GEP&RIS?@@?T%“{ E%\W’d@ éogvgp@tqo %&5‘ tqg service
interrupti Op s FMQatfoﬂ@eHﬁ Nlﬁﬁlydr%@l%m'ﬁ%‘elﬁﬂieh @ammeﬂzﬁbfbhe

di scl osure %ereo exi sting prlnC|pIes of CS and PS handover are

utilized toC@mhms‘wyckdde(q&ahqrdpmwc@ceémmmnpﬁrttheﬂﬁ%verévf &het-t 0- end del ay.
As shown.i n Fi r eof I re for PS
15 handoKS/er STV Hglﬁék&%esﬁv&es JI_%’ kit uéﬁ J?ﬁ)égy%o%o%z% tﬁ&ﬁ&kdg{;%%%%ﬁ an MsC
connect ed t @Saeddursk” H33Nn\aven dat&emwﬁbaﬂchwblph lsti@refhynsdzorls@sﬁdbmnnect ed to
a second SGSN and to GGS ..i nterfage t he C al onnectedto
a PSTN wi t hrefergeesio E%C?Cé’@%ﬂfs\l é%’ﬁ LSRR ‘ﬁeé‘“?}%eﬁé‘? thesPTRsPTRE 9P & &)
interface, Fgro%stll‘B ﬁa{iﬁo@i—‘iﬁhﬂ isGe B@gfb’b@&dﬂﬁ 16 elenSHisneutifor adoptiddomand G
interfaces. For the radi o access 20 network, a BSS/ GERAN.is shown

connect ed t FSCHEERBY BY 43.heo onrevide asplytion;tp therserncs igisaruption prablemy st SasN

via a Gin RN uft thESGE, ARAREREBrikGpIBTSs by

Abi s |§?grft§§g§a&§%‘é€£g¥ %ﬁ%{ |Ig%sghdg%m%l n  comuni cah%gnw h an M5 via
a Um (wirel e§€P andPStkadwer anuidi@dtorntanet the perf@ssncs f RTMAInHBAN with an
RNC (or BSQ) co(f@ect?eﬁ t 0 NodeBs each having cells 25 with Uu interfaces

al so capabl gatl ng wwth the Ms. The NodeB is a |ogical node
responsi ble for radi o transm ssi on/receptl on in one or nore cells to/from

RUC (o BSSATEoERHEchAHER b 1832 A e Bes AR RBIP AT ace and fo-
the 15  handover in GERAN A/Gb mode mcludmg a Core Network (CN) with an MSC

connected to a first SGSN via a Gs interface, the first SGSN connected to a second

SGSN and to a GGSN via Gn interfaces, the MSC also connected to a PSTN with

the first SGSN connected to other networks via a Gp interface, and with the GGSN

connected to other networks via Go and Gi interfaces. For the radio access

20 network, a BSS/GERAN is shown connected 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 connected 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 Iub 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.



second SGSN via an [uPS interface. The figure shows both user traffic and
30 signalling on nost of these interfaces. 2 WO 2006/ 103517

PCT/ 1B2006/ 000684 Besi des the probl em sol ved by the above-nenti oned,

co- owned WOR200G103%47si onal application, there is still PaRdBAGyOPBODI em As
presently specified, during the handover of the CS resources, the BSS
initiating the handover (the "source" BSS) sends to the MSC a |ist of
BSSs (Cell ldentifier list (preferred) Information 5 Elenment (1E)) from
whi ch the MBidsislthe whble@éobfﬁgbB% ahevementioyed, BoFed U SHIAusvE of the CS

resources. Dur.l t : jnitiating the
handover se pé’ilfés}%(l)l h@%ﬁeﬂ?é‘t@fﬁi@&@?{?@%&% B&gﬁfr %ﬁgtﬁn%? Zliﬁz%g_fgggjér enment
reporting ahshdeestads thelGSrebarrtdscthe BSStinitiatB@EShe hindover YregiddYer case,
the SGSN doe notgl M %nyé \M( ggjg %Q;f?u#i tt heftn%g1 tfo%ﬁﬁoﬁhosen by the
MSC 10 fronf@fela g [ i} gﬁ% ée e %(Prxgye no?ﬁ]t)e any direct
Conﬂectism EM?@%D*medﬂWSCGNiBS&bseDhSEESBUR&gEESS\AENI'I SN 15 A new
mechanismis provided, according to t present ipyention, '
facilitat eshandegeriod tedbresejress PE%@P?_%%‘{OE’B‘Q‘&t]l‘FngWS?WC@hT?Agggur ces in
dual transf ﬁﬁﬁa&ﬁ’lg?he haﬁﬁ&ég%dﬂ?&{mgéweﬁ pRRM oGk RELiVePRBIsufARhe to an VB
gol ng d one or

in DTMw than- o service a nore active PS services. 20
The pr esent rdpostingtand sends this fieberodind SESWrinttlee PEM rndpyawasss the

(synchroni zat.i ~client: explai ni f andover of
the CS and Sésﬁﬁcgogapgt Ve @Y%gﬁéégﬁb”%@?uéﬂ%et%é@$§%o¥%%§’%%Whandover
procedung. AesohelifiGnt t idie: a3kt manwetiid auy, diretieobilddinabetween ther ocedur e
of the CS and PS . 25 resources is synchronized to the sane target cell in
the MBC and MSEsMd tha SGPNer for the SGSN to initiate handover to the same
cell as the one chosen by the MSC, the Target Cell Identifier |E chosen
by the MSC should be known to the SGSN. The Target Cell ldentifier IEis
the Cell | dBMSCLOSUREQF PEYENTONent by the

15 A new mechanism is provided, according to the present invention, which facilitates
the handover of PS resources together with CS resources in dual transfer mode.
The new mechanism is particularly applicable to an MS in DTM with an ongoing

CS service and one or more active PS services.

20  The present invention 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
25  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

30 MSC to the target BSS within the HANDOVER REQUEST message.



30 MSC to the target BSS within the HANDOVER REQUEST nmessage. 3 WO

2006/ 103517 PCT/ 182006/ 000684 Dependi ng on the information sent by the
source BSS to either MSC or SGSN for the target cell ID there are two
possi bl e &NQWoHEEBFNes: Sol ution 1: source BSS sel ects pawmaeagmosseel | | D
for the CS and PS domain 5 based e.g. on the neighboring cell neasurenent

reports received fromthe M. In this solution, the "Cell Identifier List
(preferred) 1W contains one preferred target cell. This allows the
sour ce BSS Dspendias anthe tfernition sénd Ry thefsource BYSIte aithes VS G and6eS¥oF or PS and

CS resource J r I gd a particular case of a
general solu eTtO eﬂpcr%gggﬁ{legé%ﬁg\ﬁogsg&%%&&%&@ut'i on 2. The idea in Solution 1
is to mandate the BSS to send only one cell ID, not to leave it optional.

Al'so, it would bﬁ’(ojlﬁggr?gl c%lffsstéglec@?lﬁeeﬁﬁe{;cf‘etﬂ% ﬁ} gu[ég?é %Odzﬁ élcﬂﬁ'aiﬁ)r ocess to

elimnate the sehdi'ng of  the prior a entir wever, |If
Sol uti on51 cannobashé egpsrethd neighborirgtvell apasuwemedt repSok ntceived Foinsthavai | abl e.

Sol ution 2 also i 1s synchronjzation,of t VSC nd the SGSN which
doesn't exist i ng’gag']é SSOUEL Fcé?ﬁ ?tlfgﬂél%gggjw&sﬁﬁaﬁwsf)ﬂ%t t he BSS
send only one ceplefdridd targfiQRl! TH N allowsIBe I EcheceBES Bendke the ¢dosdingtfonTar get

Cell IDs inthe cell ID Fist to the MSC for the CS donmain and one target

cell 1D to the ScHhsimyltaneqes pmdoyey forgtraingd. C§ TPSQUiPas. Eéss%l’lie_ﬁ?éreéol ution
depends on whet g, & §iearfs daiicald 868 of WEChePbiuliod prelaf@lbdiw auppor ted in

t he core network. Interface i's supporte e assocl at ed Network
Mbde of 1Q@per at i ofiSolir§orNIMDI Thelideatih Solgtion histofmzandate $haid$S thgspdenlyd in t he

core network the as i at.ed,net wor de of. i i Il or NMOII.
25 In NMD an MsPR e?lgtﬁ °t2°° é%ﬁ%ﬁ%@ﬁoﬁcf@f?’étn&%ﬁﬁegé él&r)l‘%nkgﬁ ng Area
(LA+RA) updat e pageedithestatdiirdigation phddelsl to @lislitidihé keridirgs dhe prior art

list entirely. However, if Solution 1 cannot be agreed upon, the option of

Solution 2 is available. Solution 2 also permits synchronization of the MSC
15 and the SGSN which doesn’t exist in today’s specification, but doesn’t -
mandate that the BSS send only one cell ID.

- Solution 2: source BSS sends a list of Target Cell IDs in the cell ID list to
the MSC for the CS domain and one target cell ID to the SGSN for the PS
20 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 NMOIL. If the Gs interface is not supported in the core network the
associated network mode of operation is NMOII or NMOIII.

25
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
30 update procedure.



perforns separate LA update and RA update procedures. Wien in Class A
node, the M5 first initiates the LA update procedure and thereafter the RA
30 update procedure. 4 WD 2006/ 103517 PCT/ 1B2006/ 000684 The Target Cell

i dentifi eWEHOeIES e sent fromthe MSC to t he SGSN wheRCTMBADNG/G08688 uppor t ed
and fromthe target BSS to the SGSN when there is no Gs interface
supported. Therefore, depending on the NMO node and the support or |ack

of support for a Gs interface, tw sub-sol utions def i -5 - Solution
2.1 - NMD |, Gs ThetTarges€ell i@n@ﬁﬁﬁéﬁlgge 857 frpﬂ’ethmg@@ﬁﬁ% ba?ﬁ’ewlﬁlr get Cel |
ID to the SGSN f ot t 119 theSGSN withiHeto is YO |11
where there is \&ﬂggﬁﬁggﬁég@g&%ﬁgﬁgﬁﬁtggﬁtt he target BSéa esltsands t he

Target Cell |D tGs inteefaGGBiNperitcal. Thmfomadmwéimgaéél}e wodemithens are
descri bed in detai 'ﬂ%@ﬁ&qﬁ@%& Fa%@ﬁt&lf%g{:tg)@e%ﬁ%tﬁﬁoﬁ%{:Héﬁa&.d@”d

advant ages of t HEPYS ntion W nore apparent in |ight of
the deta | ed description which follows. BRI EF DESCRI PTI ON OF THE DRAW NGS

20 Fig. 1 shows the refereng itecture f.or PS handoyer  d N A G
node, according to t‘ﬁ‘?g‘tfﬂ"i"of 'W&h Sg“.“te?%\ceslﬁm%noge@%ér)%gMggs%géi Vi ng
nmeasur enent reports ftﬁ&'ﬂ&r@@@ﬁﬂ@tb'ﬂ&SGﬁﬁb&thé@'s&ﬁéﬂfm;a target BSS and
sending information identifying the selected BSS 25 to the MSC and to the

old SGSN. Fig. 2B shows a target BSS, according to the present invention.

Fig. 3 presents Solut ] NGO 19 wHER RESEMY G BN@Rkbon, in the
case of the 30 Int er‘g-"%g‘ér%%t ea- VBC In?gr-SGSN DTM handover, NMO I,

usi ng PR Handover prsupputtedetie ised &SSrsendsithe Tapet Gl ItothoSGENaAr at i on
phase. . .
the Gb interface;

These solutions are described in detail below.

15  These and other objects, features and advantages of the present invention will

become more apparent in light of the detailed description which follows.
BRIEF DESCRIPTION OF THE DRAWINGS

20  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
25  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

30 Inter-BSS, Intra-MSC, Inter-SGSN DTM handover, NMO I, using PS Handover
procedures as defined in 3GPP TS 43.129, preparation phase.



5 WO 2006/ 103517 PCT/ 1 B2006/ 000684 Fig. 4 shows an MSC, according to the
present invention. Fig. 5 shows an old SGSN i n conmuni cation with a new
SGSN, with the MSC of Fig. 4, and with both the source and target BSSs of
Fi gs. 2A dHy20085103§r both of 5 the two solutions 2.1 aRETZBR0@HIEEH osed,
according to the present invention. Fig. 6 presents Solution 2.2,
according to the present invention, in the case of Inter- BSS, |ntra-MC,
I nt er - SGSN DTM Handover, NMO | | over procedures as defined
in 3GPP TS & ﬁ%@WSﬁPé\é%‘FeﬁcF%fﬂnﬁgﬁ‘éﬁ’S %ﬁe é@‘fm FOR CARRYI NG OUT THE

| NVENTI ON  Abbrevi ati ons 15 BSC Base St at| on Control | er BSS Base Station
Subsystem BTS Base Transceiver Statjon Cel | ﬁ ggqfe Net wor k
20 CS G r cuFig. Seliavestaagpld @?&Nmapmmrmalﬁ%t%%m%%% I‘@ a Rates

for GSM Evolut §ngg%r #lofPacket
Radi o Ser w?:g J&%ﬂwﬂﬁﬁ%%@stﬁﬁor NbbléfFE%o%#m%n{?ggtc?ggé GERAN GSM
EDGE Radj o #hedes SOIhandrkand\H diseloesd ecording] to KstiireseniSametionber | dentity
M5 Mobile Station MSC Mobile Switching Center 30 NMO Network Mode of
Qper ati on

Fig. 6 presents Solution 2.2, according to the present invention, in the case of Inter-

BSS, Intra-MSC, Inter-SGSN DTM Handover, NMO II, using PS Handover
procedures as defined in 3GPP TS 43.129, preparation phase

10
BEST MODE FOR CARRYING OUT THE INVENTION
Abbreviations

15 BSC Base Station Controller
BSS Base Station Subsystem
BTS Base Transceiver Station
CI Cell Identity
CN . Core Network

20 CS Circuit Switched
DTM Dual Transfer Mode
EDGE Enhanced Data Rates for GSM Evolution
GGSN Gateway GPRS Support Node
GPRS General Packet Radio Service

25 GSM Global System for Mobile Communication
GERAN GSM EDGE Radio Access Network
IMSI International Mobile Subscriber Identity
MS Mobile Station
MSC Mobile Switching Center

30 NMO Network Mode of Operation
PS Packet Switched
RAIL Routing Area Identity



PS Packet Switched RAI Routing Area ldentity 6 WO 2006/ 103517 PCT/

B2006/ 000684 RNC Radi o Network Controller SGSN Serving GPRS Support Node
TLLI Tenporary Logical Link Identity 5 Solution 1 Referring to Fig. 2A,
accor di ngW®208@103si’on 1, a source BSS 200 perfornms thePCtyBoby@niszat i on of
the PS and CS handovers during DTM handover to the same target cell. 10 A
receiver 202 is responsive to neasurenent report signals on a line 204
received fromthe MS ipdicative of radio conditions in neighboring cells.
Such a recef¥r may R ?NS@"%}:&&(’E@}{TFI di ng bl ocks used for instance in

t he frequenﬁmsgp' Vi Si OSbrvﬁlngiP@S Smpiert 8ods eception of the third generation
system Such a receiver mght include a duplex filter connected to the
ant enna f or TpEbvi di ngTemporarydeigicebLisk deatity 15 from t he nei ghboring cells
on the line 204 and filtering sane before providing filtered signals to a
radi o frequency receiver, which could be any kind of RF receiver such as
a het erodyn@ohmiorilver, a direct conversion receiver, or the like. A ’
typi cal direct conversi.qn receiver nverts an i gna si gnal
centered at iwg@%ré%3g‘n3§ﬁor‘$]ﬁ%%cs8ﬁ&8?ii %??ué‘f?pﬁ%@(gpeéto%?g}%ure down
conver si on, sprhRfiZafon 8f BOPRhAS €Saatiotusdnahg DIV haslvacdle samei | | ator to
allow the signal to be recovered and sent as in-phase and quadrature

out put si gnédtgetedlla recei ver baseband section which includes analog to
digital conversion, pulse shape filtering and automatic gain control. The
RF stage is also connected to the chip rate processing stage in which the
recei vedOsi gyizbeiver 20 isrgenonsive ty meagiiement repast eigralnen a ne204vepeives e |
processing 25 sta S .1 Q. - pal : st age such
as the aut o%éjm %‘eggsi %B%%@éﬁ é}g?(ﬁf) gg‘gﬂé&nng Hglg%i%ﬁr?gb |ng @?lkiﬁﬁéé’n%%g%gﬁt rol. Once
t he recei vemasiigihaie Hasic building blocks used for instance in the frequency division

duf)lex mode of reception of the third generation system. Such a receiver might
include a duplex filter connected to the antenna for providing the received signals

15 ﬁoﬁ the neighboring cells on the line 204 and filtering same before providing
filtered signals to a radio frequency receiver, which could be any kind of RF
rec:eiver such as a heterodyne receiver, a direct conversion receiver, or the like. A
typical direct conversion receiver converts an RF signal to a signal centered at zero
ﬁeéuency. The conversion employs a quadrature down conversion, using an in-

20 phése and quadrature-phase local oscillator to allow the signal to be recovered and
sent as in-phase and quadrature output signals to a receiver baseband section which
includes analog to digital conversion, pulse shape filtering and automatic gain
control. The RF stage is also connected to the chip rate processing stage in which
the received signal is extracted for further processing. The chip rate processing

25  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

30 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



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
dormai n based on the neighboring cell neasurenent reports received from

t he recei Y2006)H859e| ect or 208 30 nay conprise a si gnaPCPIRROe=WB84t hat i s
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 signa ssor 7 WO
2006/ 10351 7iteEMayBenOBsORIEHe e’f%‘é‘? o god ‘@BWHOE%“%EP\A% Ffe&“gﬁ}gc uted in
coded i nstryeh i 0SioSRh&d fulpdse TRATRI Yroc&eiRp aak B¢ aldatamddrsedsl pur pose
central processing unit by a data address and control bus and to a working

merory whi ctontrelbusend to awddinsmensy Vﬂﬁﬂb@?}’ bga rafnﬁgm! FoRES PO Fr i ng
| nter nedi at ﬁlﬁ@?? gol % ﬁfg %ﬁt%eﬁia%%ulﬁro?ﬁfé% DO aaL adsebiatetl Withithe S

selection f a general purpose signal processor would include
an i nput 4 outdistionl Binicien. Seslpo paieva ptuposerségriahprongsser wadd inclide#® reports on
o

the line 206 and far providing.the.target cell | ' 210 to a
transnitt er IPYEOUtpR devi ?’Efﬂ%ql?is’tvgé?&?ilfomg‘gstﬁ%wmgls? Qtal%P?f?lsc | o%g e'Lbl ock
sendi ng out peg ardli FENGEHPIdIR thetargtesar i@tk e T th@ tahkeitten2120@hk el ement s
within a core network. Therefore, the é(glfté%]gnsmtt r.w.,ll have the

appr opr i at etransynitr 243 icRbewaas g ungbionat B et SigBaly o B ect ri cal |

signal s as EelareY Sk BRmbRs ¥ithiod QEOhetMRRE. TREicdire, the t he
conmuni catigﬁkﬁ%ggﬁwgt%%gﬁt cgksortﬁlr :é éSS 200 a?\d t he oteher networ k

device 10r densimter.willdrve the approptiate sighal eensitiprirg devices Faguired ipsendn | SDN

line, or using.sgne such sinmi ngzalfal ' %ﬁ’?ﬁ@“ wheand

acconpanyi n&%&@&%ﬂgﬁggﬁp\nﬁl@k@g?ﬂmng(ltzogl fgﬁ%ot) er?&\%\nxr ed network

el enents of céhingnisitivh neblsitbeofiechhiee sonmardSSi200 and drethartnetypriadevieecei vi ng

devi ces shown in the subsequent djscl as . her 1] Gonpr this sort

of technol ogydeHfss & oRiIsEgcE§ % eiagﬁzﬁgplée’af’zg]éw\r%élgior%ﬁer“e*%rge, it

shoul d be ugglslsihRedombahicatibARusHbIsk a8l hecofipabyifg pioteobusetiin ng and

recei ving functional blocks shown in remainin n;}é;\ﬁ)rk e{;\fg nts 20 are not
1S Mos{

shown i 5anyopamnicatitng betesemn wired petwerl glepenty & of skill in
the art remaining transmitting and receiving devices shown in the subsequent disclosure

hereof will comprise this sort of technol@ gy where wired communications are
required. Therefore, it should be understbod that although details of the
transmitting and receiving functional blc;cks shown in remaining network elements
20  are not shown in any particular detail, it %zvill be realized by those of skill in the art
that the underlying connection technologies will be of the sort usually employed
between network elements within the coie network. Furthermore, although only
the recei&ing aspect of a source BSS ZOQ was described above in connection with
the radio receiver 202, it will also be reahized by those of skill in the art that the

25  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.

30 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



that the underlying connection technologies will be of the sort usually
enpl oyed betweennetwork el enents within the core network. Furthernore,

al though only the receiving aspect of a source BSS 200 was descri bed
above in »@weetsd with the radio receiver 202, it weCT/mogmobs4r eal i zed
by those of skill in the art that the 25 source BSS 200 will also include
a transmtter side which is simlar to the receiver side except in the

reverse direction. Thus, .the transm tter RF i ' chip rate
processi ng, informafion is se Wathin Taeetdrell I@i@ﬁ%‘ﬁ? £ §§§§§ﬁ§\ﬂ§g&%€§nd
transm t RFal% 5\%& Qﬁaaﬁlﬁ 2f1'6ri@'tﬂe361a BESRawRicH RinGRsrvdrd i€to théheWS[BSN)I ion to

t he antenn may al so be used as descri bed above by th eive RF
secti on. 3OIrﬂﬂnSBd)iBt1@D|thﬁMSﬁ: a@ﬂSﬁS@Jthbemﬁ@a@ém@@o ejsgle %d to send

only one cell I nf , In the Cell Identlfler Li st
(preferred)® ql@%h%ﬁga%%\lf‘ﬂ;g@% rr'essage on a line 214 to the MsC
and the gsanme target cell 1D 8 WO 2006/ 103517 PCT/ 182006/ 000684
information is sent within Target Cell, I.d | he..P EQUI RED
nessage on éthfl’ngﬂ@l%gfta&mceﬁ@g%ﬁ owpeR the i %E‘% 2&% fgﬁsé%%gﬁ oBt he new
SCSN) . 1N LdibicsBlillsl ol Be MalzclEt BESHoW it v sepmRaeiaidebuldbehoose the
sel ected target ce I D for the handover of CS and PS resoug:ﬁ

§ 2A are

Al t hough t heorsbigﬁvdeihtormﬁgélgn@hf?%/ﬁls@ﬁcqaﬁéh‘l’%@scoz‘ﬂne LpgensH

shoun as _SERAIAhe SpRlR sclili 413572 68 iRAloh&6éh ddiatier30/IREE) Not be
separate anB YB3 nto & single signal, for instance as
shown i no cOha*mﬂldeﬁnpéﬁdom@ﬂddﬂandcp«eovf@mmia‘ﬁw@pﬁ (©S) andrPagksti al  No.

60/ 672,686 fil ed I(ZP even dat.e (March 30, 2005) 10 herewith entitled

" Conbi ned H§WH€QFQ Wi ¢ - Swi t ched (CS) and Packet- Switched (PS)
resources." Solution 2.1 - NMO I, Gs interface supported (Fig. 3) 15 In
this solution, the CN perforns the synchr ion of the PS and CS
handover s é'aluﬁﬂ’gZ@TWﬁ%Wé{‘wfdc‘t%P f%%é;et cell .

15  In this solution, the CN performs the synchronization of the PS and CS handovers
during DTM handover to the same target cell.

The first step of this new procedure is that the Routing Area Code (RAC
information) is added by the source BSS within the Cell Identifier List (preferred)

20 IE. This step may be carried 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 510, informs the old SGSN

25  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

30  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.



The first step of this new procedure is that the Routing Area Code (RAC
information) is added by the source BSS within the Cell Ildentifier List
(preferred) 20 IE. This step may be carried out by a signal processor
such as t W& 28¢/B851Gr 208 shown in Fig. 2A. Then this i REDIBRAGWEPSE s sent
by the BSS 200 to the MSC 215 inside the HANDOVER REQUI RED nessage on the
line 214 as shown in Fig. 3 and 4. Upon receiving this nessage the MC
after it has sent a HANDOVER REQUEST nessage on a line 410 to a target
BSS 510, infornms the old SGSN 25 about the Target Cell identifier and M5
denti f1 e 1doMlihg ¥h héw Bt HARGEET | lehibRCATGKEY frsendger onthe. | i ne 415. 1
over the Gs nter% [.fi

ace. The Target Cel, I dentjfier may co i |1
| dentity aridteRSGrSNrt@SQﬁthéMSfbabgﬁm@“ui’%?scﬁ‘thﬁ’t‘il??ﬁﬁyW%tain(?ﬁ“g#(?w 4?‘ge new

TARGET | D | NQJ CATI.ON T6RG td)e SGENGAamd tienei ved t he
HANDOVER R%@%?e%@aﬁé@n@ggge ontlzéé%%%ﬁnne 420 fromthe target BSS
510, proyi dgdidihratativhissooiee via@n sipabling tothenena$@dNer  per f or mance. Tar get
Cell Identifier 1E equals the Cell ldentifier (target) IE sent by the MSC
to the target BSS. 9 WD 2006/ 103517 PCT/|B2006/ 000684 Dependi ng on how
the Gs inte g8 'gfoc&dmé %’?ﬁﬁ%}e Aorin fig Tnfep MBI HomeSGSN cedeand et er - SGSN
case the M5 15 ctomuni cates either directly wwth a new SGSN 422 or the
message TARBETF-MSC INeHSAINORESs sent to an ol d SGSN 424 and then 5 the
information is routed via On signalling to the new SGSN. This new
procedure is applicable also in the Inter-MC |ntra-SGSN case grrlld the

| nt er - MBE | Pige$ stp@SNbotathe Solution Rilgltematverons thodelution Saltepse- 27 1
alternative _and .the Sol uti.Qn 2. YL - ] ' ternative
(2.1), i.e. ?heg"gstéﬂ%a T RVHES |6r.’§!’ ?We}lﬁ%‘gz ~i3v%f'”‘°2%’§‘e‘??‘{fﬁ‘i° %Fd SGSN 424
recei ves t hggENRGETedeR ek MRITRNGEN IDANDEGATION mdssage on 2ding 41%¢cording to

solution 2.1 fromthe NBC_215. |n .t ond alter ' Vo do- €., aS
shown in Fi gecoglingtosghigpy gl ﬂ%?fMgﬁ 1530 s ErorilAitbial e 6/2523 ’pr%’edsTARGET ID
shown in Fig. 6, a receiver 440 of the new SGSN 422 receives the TARGET ID -
15 INDICATION message on a line 415.2 from BSS2 510 according to solution 2.2.

The receiver 430 or 440, depending on the alternative used, forwards the received
message to a signal processor 450 or 460 on a line 452 or 462. In either event,
upon receiving this inessage the signj.atl processOr 450 or 460 of the old or new
SGSN, respectively, can determine the correct target BSS 510 as chosen by the

20 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

25  (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.

30  Ifthe 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



15 |1 NDI CATI ON nessage on a line 415.2 from BSS2 510 according to sol ution
2.2. The receiver 430 or 440, depending on the alternative used, forwards
the received nessage to a signal processor 450 or 460 on a line 452 or
462. I n eMpe/E8NEt, upon receiving this nessage thePET/Hpa06/49968¢essor
450 or 460 of the old or new SGSN, respectively, can determ ne the
correct target BSS 510 as chosen by the 20 MSC 215 as descri bed bel ow. The

signal processor of the old or new SGSN checks. |
ldentifier equepsionhesorasefd$S wafls njthe P Wﬁ@%ﬁ@%%esﬁﬁy the old

SGSN fromthe Wg&ﬁﬁ%@n@ﬁmﬁg@@n the line
216 25 (althougﬂnﬂﬁﬁﬁgg§§aﬂ{gﬁ?§d@@/ be passed on fromt ld to the new

SGSN over the @ﬁmuﬁéae@@@@)Noaﬁrnheoaeh@wﬁ@e@tﬂ’%ﬁw OFEA Y » is chosen
then the PS HANDOVER REQUEST nessage is sent froma transmtter 466 of
the new SGSN 42M¥n a line 470 to the target BSS. 30 If the Target Cell

| denti fiser d°9S|Qbeon% e hie SERNIRE a@Y intekBce with thegaigen8SSiekosehossi bl e
for the new SGSN"I n or to send PS_HAN \{ﬁ QUIEST. sg& ey the line
470: 10 WO 2006/0&038\13(3@@”32{&96 @@Bgégl N °sends in
the PS HANDOVER Rﬁggggﬁ%m S5Rrintheluife OMDXLEcigediangeps Cel | 1D Li st

based on the mez&%1 reporting hen the new SGSN can choose the sane
target BSS as CHD@NDOMERREQIKMD rﬁessag@)@hofhezourwl?’ﬁﬁe new SGSN has a Gb
interface with the target BSS chosen by the MSC then it can send the PS
HANDOVER REQJEST nmessage to this BSS, w thout considering the target Cell

| D recejyed dl&z&:hﬁzE%MWDWEﬁyﬁﬁﬂdbaﬁﬁomdsﬁtge@fromthe source BSS. 10
Sol uti on 2% , Gs interface supported (Fig. 6) In case the Gs

interface is not supported, it is proposed that the target BSS 510
In case the Gs interface is not supported, it is proposed that the target BSS 510

after it has received a HANDOVER REQUEST message on the line 410 from the
MSC informs the new SGSN 422 about Target Cell Identifier and MS Identifier

15  (IMSI) by sending the new TARGET ID INDICATION message on the line 415.2
over the Gb Interface (see Figs. 1, 2B, 5, and 6) to the new SGSN 422 . The Target
Cell Identifier should contain Cell Identity and Routing Area Code (RAC)

information.

20  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

25  equals the Target Celi 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

30 then the PS HANDOVER REQUEST message on the line 514 is sent from the new
SGSN 422 to the target BSS 510.

11



after it has received a HANDOVER REQUEST nessage on th [

MSC i nfornms the new SGSN 422 about ‘Ianrget Cel | gI dentitf?aelrI 2ﬁd4ﬁ/g fromthe
I dentifier 15 (1 MSI) by sending the new TARGETI D | NDI CATI ONmessage on the
i ne 415. VO W&1038lie Gb Interface (see Figs. 1, 2B, 5, PERB26)6/a0668¢ he new
SGSN 422. The Target Cell ldentifier should contain Cell Identity and
Routing Area Code (RAC) information. 20 Upon receiving this nessage via

the receiver 440, the signal processor. 460 of new
_ : ] 42
(cjiet erni ne Ifiie Toogat €l Identifer d@sgotpayalibe %ﬂ&%t&f’w‘g@’ Fﬁ%oﬁ}%g%fﬁzag o
descr | bed g%é%’(é‘fggt@@y&%/%@l\l %&&&%&%M@@M})@Wmmm w@@aghecks i f
e Target ntrfier equal s the ‘Tar(j;et Cell 1D, which has been

rR E&eJ : \é&% % tehepptish ?ﬁﬁlﬁf@‘erm gehds indlm RS BB REQUIRED&SEARPOVER
ssage on_the lipe 2 : . ..Sh
fromthe ol d SGENbelias 2142 ﬁgeﬁ'l(ﬁ?léﬁpgléte%sg%@lg&%%gﬁglg%}tgig&%% ggt r]?Je\ivl ISGISB

i's chosgn by the,s : , rr e :
on a life 462 tghet?ﬁﬁ@gbsw‘ﬁﬁ@m'éﬂfé@a‘nbtarmm“@m@nbb’mmﬂon t her eof

e transmtter 466 of the . GS
jtPs Hﬁ\NDO\/ER REQUpS# AeKdbgBGoN h@ﬁé%il%@ffﬁﬁfzevﬂagt\gg gﬁ%"%ﬁ?ﬁh@%’g‘b gwt hg?ﬁ}\lhizz
to the target Bt%gﬁée%%%téﬁsﬁ%@éw_maﬁmgmmgelf t he Target

Cell Identifier egua arget Cell ID, two opti
. . . On a
‘possi bl e for thgjrssytSHERNBES, mﬂmatcmdsthgfmmﬁe@%@E% E’mragsage:

ption 1: source BSS s ' S LEEEs e

_ message on the
Ilhne 216 a Targgswgmﬁpiﬁgggﬁmo@% eﬁﬁé}ggﬁljerre% reporting. 5 Then
'ltfet ﬁﬁ@ can choose the sane target BSS as chosen by the MSC. Option 2:

_ GSN_has a G interface with t t_.BS :
it cag sendig.28 smswmmmﬁé&a@st}a : S’oqlgsé?ﬂ%?/%ts %Q{ﬂ %Eorﬁgg N\I/S\A'Ct Lgﬁ?
consi deri n%@ﬁg{@{&gf&% e@g§§ $19id RGRINViSStd the HRND OBERBQVERT Riggall RED

nmessage fr
on the line 410 from the MSC and to the PS HANDOVER REQUEST signal on

the line 514 from the new SGSN. Both of these signals are received by a receiver

15 512 which in turn provides information contained in the information elements
thereof on a line 516 to a block 518 for processing. The target BSS 510 waits for
these two signals before sending the HA_NDOVER REQUEST ACK signal on a
line 526 to the MSC and a PS HANDOVER REQUEST RESP signal on a line 528
to the new SGSN 422. There is a tiiner 540 provided which is started by a signal

20  on aline 532 provided by the receiver 5 12 m response to receipt of the
HANDOVER REQUEST message on the ﬁne 410. A certain amount of time is set
by the timer 530 to wait for the PS HANDOVER REQUEST inessage 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

25  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

30  the information element indicating that PS resources are not available.

12



10 Fig. 2B shows a target BSS 510 also labeled BSS 2 in Figs. 3 and 6. As
mentioned previously the target BSS 510 is responsive to the HANDOVER
REQUEST signal on the line 410 fromthe MSC and to the PS HANDOVER
REQUEST sMWfh#PS/HR517t he |ine 514 fromthe new SGSN. Bot RCHIB20¢pNEs8E| gnal s
are received by a receiver 15 512 which in turn provides information
contained in the information elenents thereof on a line 516 to a bl ock

518 for processing. The targe waits f.or : 0Bl | s before
sendi ng t h&ig-AxeeR i ma@s%o%\e?ﬁ%@%gr dording it%eeﬁrg%égﬁng%h% TR and a Ps
HANDOVER REQUESOYERIREQUARED rfsae bi e 152214 fiont the sowgve BESHS HOPN There i s
a timer 5407 provided which is started ¥ §§L@gqal ﬁzoec%%c@% 532

provi ded bwehlg@rqved@éitvére®mfﬂpw@§ﬁg}?s@ %2 HPLYY A& ER
REQUEST. me eq9 irbd RELEI 1 onH sigrialriné 275teta by t he
ti mer 530 ﬁﬁg’%&f‘?"%?%%ﬁ? d B et REQUEST nmessage, %r%é_‘t he line 14 which
UpON reaei Plodt BTk netettbe BS BIP & OSENGEYinfumptian is deterpingd- FIR TG R0vi ded on

a line 532 to a chanpel acti i O > L Sidnlta hecessary
si gnal 25 p?%’@@é??%@ﬁ@nﬁg&eé%aor £Itsre S’E}lﬁtlfneééﬁg %éeﬁg%q?ﬂgggut ces. This is

i ndi cat ed byeas6ianatideto sblbikEs2Fatddamiting the dMSkiand BACSRorAieh i s
responsible for sending the P HANDOVER T age on the line
528 to the weigh SEENiddfongne Qt%f‘ﬁ‘é}:het aH%}E‘ttS‘EJ%Maﬁ‘dwgﬁg‘?%{sﬁgéno PS HANDOVER
REQUEST nezigﬁ%%at?dﬁ r#rg‘ﬁdéd Hethe lifies 2760md 2B4, (A iCSMERY RFQIFESTdcATK nessage on
the line 526 1s sent wth 30 the inf.ormatign el ement i ndi gﬁssgg that PS
resour cHs aHANDOVER REQAFST siguad opwling HE) ¥ _@hﬁseﬁfﬂq‘%éfﬁ? . 84 Fig. 4
O OV B e flee B Mo 2, o PERGET DANIICHITORT AEAYe 1 TN | ON.

The HAN { message on the line 214 fromthe SO&”Cﬁ? BSS is
shown  bei ngropideyisiesl] éroa tine &5t old BGSN astshewe FeFigee, 4284 51 Wi%r mat i on

extracted from the h requi red oL §t B BlardSt provi ded
on a signal H‘éﬁ%@gﬁg‘gﬁ “PYE mﬂ@?gﬂ e §H% & €371NFO
i nformati Onpxlo%dgﬁ&leiﬁlﬂi'cﬁ‘tﬁﬂl to FROMISTHEAL®S rasources are available as well as CS . .

15 ihformszidn. This is used for a purpose unrelated to the present invention to send a

handovér command to the source BSS and is not illustrated in any of the drawings

of the:p;resent disclosure.
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signal is provided on a line 276 to a transmtter 278. Likew se,
information on a |ine 280 is provided to a block 282 for determ ning the
| MSI and RAC information which is provided on a line 284 to the
transmtter 278. In response to the information provided on the lines 276
and 284, the transmtter 278 provides a 10 HANDOVER REQUEST signal on a
line 410 which is sent to the target BSS 510 of Fig. 2b. In the case of
Solution 2.1, a TARGET I D | NDI CATI ON nessage is provided as well on a
line 415 to the old SGSN as shown GLAMS. 3, 4 and 5. The HANDOVER
REQUEST ACK nessage on the line 420 as shown in Figs. 3 and 4 provides an
indication to the MSC that PS resources are available as well as CS 15

i nformatijon. Whited] for us@diié®Oby angwoposemeniogh @bRthetwiork € apiokgient i nventi on

to send a handover command tqQ the source BSS and is not illustrated in
any of t RREMEHBERTRNS SYHEM CABPH RS ent dlsclosure 13 CLAIMS 1. Method, for
execution by a.ge ?erﬂﬁngéx%mhlr% m@ssﬁ ﬁteﬁlﬁ Bof'i‘ éFP&Hs%and ver
conmruni cat i ons system conpri si ng rec Iving a ove requi red nessage
after a nebsurengtadfi mdxpentbtfac@etmmoh%moblﬁm&wnamé atseurcé basersmﬂiiom or
interface between the nobi ion and a urce base stati.on,

sour ce. 1 BaNGULREBACRE PRI B EhaRal e SR e ol Tk B e notwor k

vi a sai dpeti@HVEEKe] @ﬁfﬁlﬁﬁndoﬁ@lrétﬁhl%ﬂ' dRyRbe han stniXEsS auifcaliay thafa
i nformati on |nd|cat|n that a andover of a circuit-switched connection

and a pabksoyevifpchedt-sntieiedcromrction aslpupackes-swished eaangaiontiagauisecat i on or
to a targel %@gb&f:%ﬁs Jr t%ea ‘é\@fg afagm@ge%g g&g&g& Iéogﬁqu%tlé’(f{oesa[heéo‘é@ﬁé% otd @

anot her net enen i°cation indrcation
nmessage W'ramm&anrmbtwaﬂqmnkem,lamdent to said other network el enent either

via said core network sai d. t arget base tat| n or id target
radi o access THEf{RgALarest ldﬁ*ﬁg-lcﬁré?rh‘élélc '? “c‘flﬁsis?ﬁel rom QFW%‘&F@nﬁﬁﬁaoger

requi r edsie aﬁ]ag@t%ﬂkyelérﬂ&m kithdr &% saRN@rd Ait@BIk BAFELsa%d AkdePBaRlstatiph gt radi o
access network.
said target radlo access network.

2. The method of claim 1, wherein said handover required message only identifies

one target base station or target radio access network.

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 via the core

network.

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 via the core network.
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3. The method of claim1, wherein said source base station or source radio
access network elenent is mandated to identify only one target base
station or target radio access network elenent in said handover required
message. 4. The nethod of claim1, wherein said target identification

i ndi cation nessage is sent to said other network elenent via said core
network if there exists a direct or indirect interface between said
network el ement and said other network el enent via the core network. 5.
The met hod of claim 1, wherein said target identification indication
nmessage is sent to said other network el enent via said target base

i oot 8 nt oh P BEbGAAR! O FF ER en P AR udite EARHEnl Ru OB RER Nor i

el ement vomApridig: cor e net wor k. 14 6. Net wor k el enent (215) of a core

network of a nobi]e comruni cati on st em r|5|n recgeiver,
responsi ve t o® ECRYFY PRSI .a#@&f%g@g@léedgfl?sé? %Togqg $at9n  perforns

handover 0B HeRRRESmOdsufeni Al &alraalsﬁﬁta@&el%@m&metlh@mmtioﬁ aRigtion and
a source base station or a source radi o access network sai d system

connect edOLtl’@ﬁ kpa¢ slaitay @r a sopropwadio eecgsssreinwioniof vaid Ky séne nemtecteém ealchemd over
required e ving i nfor matl i ndi cat.i that  a ver.

CHout - nRBRAAR B Heark B SEhE Si® Band Ber el ¥k RvBE SN0, i 1 el
to a tar gﬁlﬁcaﬁﬁg&laﬁi Rdridover@f ateircd@t-baitgrl coicQorpatiessacRatsiicked connected to
said core network via another network element; and a transmtter for

sendi ng SORNSFIELIS FIBRES 1O atatgebbase ﬁ@tl%@qtaﬁ%@tsra@@ AEGSHNLBOK  net wor k

el ement b Rad ARl ARy IE LR neRId R Elemth@aRgl d cOre network or via

said target base station or said target |o access network. 7. The
network el erremtramfrnlttd:rafome@dlng/raetargemdsmfmaﬂmnddwalonrreepﬂageefdorrrea;éage only

identifies e target bas n.or radj o access networ, . The
net wor k 8?%" ?1618?'%2(1’ Eime %’ %%erg%ﬁ 8‘“8660’}&(,5@1 RS NLYALK ¥, 1fb?‘ali(our ce
radi o aee&sSaRetavon br gdl@fﬁeg&rdd% irbeddakaebrko identify only one target base
station or target

7. The network element of claim 6, wherein said handover required message only

identifies one target base station or target radio access network.

8. The network element of claim 6, 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.

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 via

the core network.

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 via the core network.
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radi o access network elenment in said handover required nessage. 9. The
network el enment of claim6, wherein said target identification indication
nmessage is sent to said other network element via said core network i r
there exists a direct or indirect interface between said network el enent
and said other network elenent via the core network. 10. The network

el enment of claim®6, wherein said target identification indication nessage
is sent to said other network elenent via said target base station or said
target rdhdi oMsthodder exeewiinnibyi & radiaceess setworkdileraent conneciedite esorei nt er f ace
bet ween etwork el enment via the core
net wor k, ﬁ%@ﬁ@&%éﬁ&ﬁ@@%&@ﬁ%{sﬁ%ﬁCS&B&’I ‘0 access network el enent
connected to eeceioing a atover keqoést nessalge Ifrenmﬁfrmmtwaﬂd d¢rBers p$ batdcore
conprising: rece ng a handover request . pessa froma fir net wor k
oot BT ik Gy iap e e e IR B DAY 0 bR HTGHI col |
identi fi ggitdHel cHAREQY AN é@ﬁétrbvﬁtcﬁécf @ﬂh&aloﬁwﬁﬁ;%ﬂ@uﬁpﬂﬂaﬁﬁé Lifbragd a
packet - swi tched connecti on of a particul ar e station to said radio
access nétidwidio adcessmetworkglémeahdnthg a target identification |nd|cat|on
nmessage from deg rk £ ond ne

el enent of salge d%gr %gr ‘;[lggr(l:[%%3 h\é\?:%tl%norﬁﬁsg%%enftrdo m%%lﬁé O YTt tt

i ndi r ect klemient tsalsdcdnadxlemc&ke&ﬁ&nnﬁtswwdereedeemmktwmcﬁ isrohnecadrghiéed el t her
directly ndi.rectly to said first network el ement of said core network
via sai ddtr?ﬁtfé( or ietingeito spisl radigaceqss ﬂ%ﬂoﬁ?\,\q‘?}?%t BP4not capneced §1t8%i d handover
request Hﬁ&:‘iﬁigﬁ 1ﬂc§re§l%nfo sgiﬁﬁéﬂ&tw&‘krefetméﬂ?&”@f&o% RERRRIK ViR S&g%gﬁgnse to a
handover required nmessage from another radio access network el ement that
only idenetimoiles one target radio access network el ement. 13. The net hod
of claim 12, wherein said other radi o access network elenent is mandated
to identify only one target radi o access network el enent in said handover

request messafke méthod Baclaion ALGARSeiNediMitdootEabRIst Bbssagd®Bédt®y said

communi cati ons system having a radio
first network element in response to a handover required message from another radio

access network element that only identifies one target radio access network element.

13. The method of claim 12, wherein said other radio access network element is
mandated to identify only one target radio access network element in said handover

request message.

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 element
of a core network of said system with information indicating a target cell identifier 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

connected either directly or indirectly to said first network element of said core network
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interface to a particular nobile station of said system conprising: a
recei ver for receiving a handover request nessage froma first network

el ement of a core network of said systemw th information indicating a
target cell identifier for handover of both a circuit-swtched connection
and a packet-sw tched connection of said particular nobile station to
said network el enent of said nobile conmunications system and a
transmtter for sending a target identification indication nessage from
sai d r adivia saglcoesisetwetkwor k el ement to a second network el ement of said
core network which is connected either directly or indirectly to said
radi o- access network el enent but not connected either directly or

i ndirectly. t oTh@iadid dcdcéds nBEONR Bl mBhtETRIMim Ak, WRédinGaldehaR8iwREdqudk Via said
core network. 15. The radi o access network el enent of claim 14, wherein
sai d han#syBge iseguidutsaidiprssnghuoikeleeant inggspoapeitors hagdoves reqyiRd Bleessgnt i n

response e ir I ss networ k
cl oot (o0 OURE KRk EHUEE AFRAANR only AN oHETark BP0 BRERET_TE. 16,
The radi octaodedsmergt wor k el ement of claim 15, wherein said other radio
access network elenent is nmandated to identify only one target radio
access network elenent in said handover request nessage. 17. Method for

executioneby ThOAIRD fbéknefveRk cleAdhiDrRGHAIS, WRIRIKide)teFeRtio hékesd I CUi t -
swi t ched communi cation and i n packet-sw tched communi cation with a nobile

station npiwork deprtds mandateddlorghantiy oy onelergolradip spsesseerrshelemspoint
signal s gﬁgﬂh¥gg&qg&Kgf+L§a%§ighboring said source cell, selecting one
arget 'c r

and only one e m anong sai d nei ghboring cells for receiving
a handover of said circuit-sw tched communicati on and said packet-sw tched
connunic?kion ngﬁsigﬁalli tg a core network an id nﬁificatLon,signa
i dent i fyi'hg SMe 044ar Exgautipmy Ry a base station or radio access network element in circuit-
switched communication and in packet-switched communication with a mobile station in
a source cell, comprising:
receiving measurement report signals from various cells neighboring said source
cell,
selecting one and only one target cell from among said neighboring cells for
receiving a handover of said circuit-switched communication and said packet-switched
communication, and
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:
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one target cell for use in identifying a target base station or target
radi o access network el enent associated wth said one and only one target
cell. 18. The nethod of claim 17, wherein said signalling is to a core
network el enent connected to said target cell via another core network

el ement connected to said base station or radio access network elenment in
said source cell. 19. The nethod of claim 17, wherein said signalling is
to a core network el enent connected to said target cell via said target
cel | . 20. Met teseivingra nagssagst fram alsqurge base viarign siadioraccese detwodnjpdicsiivey: 17

et SSRGS RS SRS P TS B ERRE o

i ndicative andover

a sour ce sgig¢kérvingrugsbrinode $@h thrge ol SgveiiypMobthengdeing Suppottafodet cel | served
by anot her serving sqggort ode, receiving a nessage froma core network
el enent havi nFFPYBSS PrEaas aicpfedieh¥rk slemephitaving Hgntdicadon ar get cel | and

a mobi | e jb@tdieh chiteREn N SNIRELP VAT add Rebifk stdtRhI6be fflded oésfggism a

rel ocation regluest nmessage to said other serving support node, and
recei vi ngrgeteell.ocat i on request response nessage from said other serving

support _nodew. g, Sef¥ig SURRALLMATE 6 QIR LaligL B Lecel ver for

recei ving a nessage rroma source station a ’saéqd net wor k
i ndi cative of regein@d rtlbtationraqeomespodle MePagkiedm S otee deroimgResgoron from a

source cell|l served by said serving support node to a target cell served by
anot her §%¢%ing support node, and neans for receiving a nessage froma
core network elenment having identification information concerning said
target cell and a nobile station to be handed over to said target cell, a
transm t 2&r f Servingrsubpgt rodeetomaraisingn request nmessage to said ot her serving
support node, , ?er(]:giver for 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 cell served by said serving support node to a target cell served by another 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.

22. 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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means for receiving a relocation request response nmessage from sai d ot her
serving support node. 22. Method for execution by a serving support node,
conprising: receiving a nmessage froma target base station or radi o access
network in a target cell having identification information concerning
said target cell and a nobile station to be handed over to said target
cell froma source cell, receiving a relocation request nessage from

anot her serving support node serving said source cell, sending a

packet - swi t chedeihmgdmeaeketssedpakst hamdewa gpeuesd rsporbe hassgee floaseidtaadet on or
radi o ac%ess network.in said t r&et. el | %8 receiving a packet-swtched
handover PREHESR Of k?oar‘fg%ssﬁﬁg?gb feidtarests 8% get  base station or radio
access net wor kenldfh oSk Rbcht®nd8iucselebpons e 8850 RBIdDtHB QG Al sAPp Jreide St
response nessage to said other serving support node serving said source
cel | . 23sergmgwpidgowappddtt node, conprising: means for receiving a nessage
froma target base station or radio access network in a target. cell
having identification information concerning said target cell and a nobile
stati on 08 beShahgadpmretodepcoddpridiigar get cell froma source cell, neans
for receiving a retJ ocat.i on recLuest nmessage from anot her servi n%h%upport
node serving S ISbIFFE¥INGMesSaRefFAm f Ko< BavsiSHYIOR Op ANQCCERH NeBHUl
handover if gapes Eelﬂ%%@@eﬁtﬁicﬁ@érﬁin?&ﬁﬁ%n &ﬁ%é‘rnin%tsﬁfd' tQ@eP&ellra%Q la@n@Hrie €SS
network in said target cell, nmeans for receiving a packet-swtched
handover stadeputedie ha setorpeisktarget detldram Baq')tdcqm%get base station or radio
access network |n said.target, cell, and nmeans £or_sending.a relocation
request res porﬁlgensnersrsegagln %rglglca 0t REr srréers\slallgr?gfmr% rﬂ)og%errtse G BRIV i ng said

sour ce cabde sehling 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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