[ 0001] METHOD AND APPARATUS FOR SUPPORTI NG HANDOVER
FROM LTE/ EUTRAN TO GPRS/ GERAN [ 0002] FI ELD OF

WO DMBNII4@BN [ 0003] This application is rel ated POI/US2008/001821
wi rel ess communi cations. [0004] BACKGROUND [ 0005]
There are different types of wireless comuni cation
systens. For exanple, sone wreless conmunication
systens include general packet radio service (GPRS),
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107. The _Evol ved Packet Core 105 . connegts to a
(0086 su b%h%é?%glé} -frode mehile unit is traygling ﬁﬁ'@éf thq geographic

T
né&avovk teaetheh [ince not all networks are identical, a method for supporting
the handover between systems would be beneficial.

[0007] Figure 1 shows an exemplary diagram of a system 100 including an
LTE system architecture. The system 100 shows an LTE /EUTRAN 101 and its
evolved packet core 105 interworking with an existing GERAN 102, UTRAN 103,
and their GPRS Core 104. The LTE /EUTRAN 101 comprises an E-Node B (not
shown) that is connected (S1) to an evolved packet core 105 containing a mobility
management entity/user plane entity (MME/UPE) 106 and an inter AS anchor
Gateway 107. The Evolved Packet Core 105 connects (S6) to a home subscriber
service (HSS) 111, and connects (S7) to a Policy and Charging Rules (PCRF) 112.
The inter AS Anchor gateway 107 connects (Gi) to Operator IP Servers (such as
IMS, PSS) 110, connects (S2) to a Non-3GPP IP Access network 108, and
connects (S2) to a WLAN 3GPP IP Access network 109. The GPRS Core 104
comprises a Serving GPRS Support Node (SGSN) (not shown) which is

responsible for Mobility Management, Access Procedures, and User Plane
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I M5, PSS) 110, connects (S2) to a Non-3GPP | P Access
network 108, and connects (S2) to a W.AN 3GPP | P
waemesandmet wor k 109. The GPRS Core 104 conpri SBGI/HS2008/001821
Serving GPRS Support Node (SGSN) (not shown) which is
responsi ble for Mbility Managenent, Access
Coliteok dThe GPRS Cdrs 04Ri18 edapiises a Gitewaly GPREr Supfdét Node

conprises a teway GPRS Support Node ( GGSN),
@7&%@&& Whereitae %Wgﬁés ERnEE %{%%&kl@twarkﬁ(weéi% REoperator
sePErsOtTRE Qg)lgﬁ{t%} P KGR $10 S TRRIRLA 1P l'%tfﬁfﬂi@&iﬁ Service

110 may | ude an IP Multinmedra Service Subsystem
SibgySiemilMB) where Gol® atdwphenmiulfimedissegeices amscontwlled. The

d. The Nons P I.P 108 .
NERBIR P Resetete otk 108 S haR FERReiF Pl d{Sphogggies that
aréeleldpRd im othdiektasidand  druli®y bigh 2¥C3GRP2 IGPMA2000) and
W(CDI\/AZOOO and W MAX §<| EEE 802. 16 system). The W.AN

SMAX (FERE G024l Gromstnk Ths WRANBREP 112 @6iqs6 metwarks A9 has

. [
VAR SN Bl P RRL G AL I S Rl e
ins3EPBrt i ng handover from an LTE/ EUTRAN cell to a
general packet radio service (GPRS)/global systemfor
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In one enbodi nent, a GERAN access. procedure
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description, given by way of exanple in conjunction

signaly Imangthesmabsdiment the GERAM @cegss: procedure includes RAN

mobility information messages being exchanged between the WTRU and a target

base station controller (T-BSC).

[0010] BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying

drawings wherein:

[0012] Figure 1 shows an example of an LTE general network architecture;
[0013] Figure 2 shows an initial state for handoff from an LTE system to a
GPRS/GERAN system,;
[0014] Figure 3 shows a second state for handoff from an LTE system to a
GPRS/GERAN system,;
[0015] Figure 4 shows a third state for handoff from an LTE system to a
GPRS/GERAN system,;



[0012] Figure 1 shows an exanple of an LTE general
network architecture; [0013] Figure 2 shows an initial
wae@saofsor handof f froman LTE systemto a GPRBITZERADE/001821
system [0014] Figure 3 shows a second state for
handoff from an LTE systemto a GPRS/ GERAN system

[00@61L5] FiRjgiie 4 sdhows a tfunctiosilatkdodkordingranf bf f4 owireless
an LTE systemto a GPRS/ GERAN system [0016] Figure 5
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to a target base station controller (T-BSC). [0019]

a prrgat bews seticmicpmiroler HBFCovhen referred to

hereafter, the termi nology "wreless transmt/receive
unit (WIRU)" includes but is not [imted to a user
[083Q] prent (UE), a noPHTAKED DESCBIRTHON or nobile
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[0021] Figures 2-4 show examples of three states of traffic paths and
tunnels established between network entities during a handover of a WTRU from
an LTE network to a GERAN network. In Figure 2, an initial state 200 is shown
for a mobile WTRU 201 moving from an LTE network cell designated as local
area LA2/Routing Area RA2, to a GERAN system LA1/RA1. The cells belonging
to GERAN systems may constitute different Location Area/Routing Area
(LA1/RA1) from those belonging to LTE based cells (LA2/RA2). In certain
deployments, although GERAN cells may be co-located with GERAN cells, these
cells will remain under different LA/RA configuration due to the difference
between the two system architectures. Other WTRUSs 254, 255 are shown camped
on the cell LA2/RA2, and WTRUs 251, 252 are camped on the cell LAT/RA1. The
WTRU is currently connected to an access gateway 211 via a source Evolved

Node B (ENB) 222, where tunnels 215 and 216 are established for the user data
plane. Source mobility management entity (MME) 221 controls mobility and



for a nmobile WIRU 201 noving froman LTE network cell

desi gnated as |local area LA2/Routing Area RA2, to a
waRiRsNb@Eyst em LA/ RAI. The cel |l s bel ongi ng to EERBS2008/001821

systens may constitute different Location Areal/ Routing

Area (LAI/RAl) fromthose belonging to LTE based cells
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and 236, respectively.

[0024] Figure 4 state 400 for tunneling of network entities during the
handover of the WTRU 201 from the LTE network cell LA2/RA2 to the GERAN
cell LA1/RA1. As shown in Figure 4, the traffic switching has occurred in the
upper layers such that the GERAN system is now is the network source for user
traffic, as shown by GGSN 411. The WTRU 201 is now connected to the GERAN
system GGSN 411 via the Target SGSN 231, and the target BSC 232, on user
data plane and control plane tunnels 415, 416 and 417, respectively.

[0025] Figure 5 is a functional block diagram of a WTRU 510 and a Node B
520. As shown in Figure 5, the WTRU 510 is in communication with the Node B



transition. A system operator may choose not to
i npl ement this step and go to a conplete transition
W@ a®e/103gr e no connection is established betweRtI/Ukm®08/001821
GERAN BSC 232 and ENB 222. In such a case, forwarding
of data“occurs at higher |ayers, between the two core
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Lﬁﬁ&ggontrol plane traffic is carried to the WIRU 201

tunnel s 235 and 236, respectively. [0024]
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L%}éﬁ'fﬁw re(l) )(}}&QXN The receiver 526 and the transmitter 527 are in
communication with the processor 525. The antenna 528 is in communication
with both the receiver 526 and the transmitter 527 to facilitate the transmission
and reception of wireless data.

[0028] In a first embodiment, GERAN access procedures include packet
switched (PS) attach signals between the LTE transceiver of the WTRU 510.
Figure 6 shows exemplary signal diagram of a handover procedure 600 for this
embodiment. While the following signals are shown in Figure 6 and described in
a particular sequence, the signals may occur in variations to the sequence in
accordance with this embodiment.

[0029] In the signal diagram of Figure 6, signals are exchanged among: a
dual mode LTE/GERAN WTRU having an LTE transceiver and a GERAN



processor, receiver, transmtter, and antenna is
shown, it should be noted that multiple processors,

WO e@eilvgsE, transmtters, and antennas may be PCDUSIIO$001821
in the WIRU 510, whereby different groupings of
processors, receivers, transmtters, and antennas

trapsdeites, éarchdi':iﬂsbémt' com@eisingLregeivet-ba GrARAhhitter; a source e-

tra or ranscei 027]
Na%ﬁ@%ﬁ Bl attﬁég% t%aqurﬁ%ﬁmgrmtarﬁ%s‘}w and
anl YHE’@PE?@QL%“% g &@aﬁ%n&lef’@@‘mﬁ'?ﬁ Hﬁ@ %meB[é?ﬁl%ﬁm% an LTE
a receivelf 526, a transmtter and an ant enna

a@@hwtm@@ewsor 525 is confi gured to support

B A RS, T AP B e

620 60515 WexoRMngel etaaee tieWIRY LTE tﬁamaiwmtﬁaBLE)NB and the
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[0031] The target SGSN performs a determination 611 of the target BSC
ID, and requests the user profile and context if it was not included in signaling
message 610. The target SGSN sends a handover request signal 612 to the T-
BSC, including the cell ID, SGSN ID, and the international mobile subscriber
identity /temporary mobile subscriber identity (IMSI/TMSI). The T-BSC
performs a determination 613 of channel availability and initiates radio access
bearer (RAB) establishment. The T-BSC transmits a handoff request ACK 614,
including the IMSI/TMSI, to the Target SGSN. A user plane and control plane
tunnel 615 is established between the T-BSC and the Target SGSN. The target
SGSN creates an MM state and SM state 616 to prepare for activating packet
data protocol (PDP) context information.



LTE UPE/ Gat eway. The WIRU LTE transcei ver perforns
nmeasurenents 605 on LTE frequenci es and GERAN

wo c@wguenst es, and transmts a GERAN neasur emeneCT/Efm0$/001821
signal 606 to the S-ENB. The WIRU may receive a |ist
of different radio access technol ogies, including
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;! t
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is B bl R pHeY fuapol g eheSh iheleRg] AR Ay T-BsC. A

havafovePtorhPletelsigdal 624 isHeat ifroeh tRRSWATRU 1% trhhecditégntithe S-
SGSN sends a handover request signal 612 to the TBSC

ENB: ﬂ@@.%&sﬂﬁer@ém relgsatiguaieteat sighad 62Rdoithe atget SGRY-

[Osu slc(ral Eer Cgent | ty&?ﬁ&%’%&gﬁ?%dﬁg?g %& %%ngl 626

trepsmoittédipimothe6y IRY GHRANdramscaivienbo the T-BH( wh1ch forwards

oL B2 P A Mg
rettim dNG3} fh%'rgeﬂ SGEl‘BtoTﬁiegE‘-‘BMe WTRE GERANEtrafsceiver is

control plane tunnel 615 is established between the

copfiggreds Hoi recetvera Pgetttadsiiceept 529 §remy t@c%rB&G,eﬁthgo gespond
W b ol e A Gk Rk 3 BOCBA el B RLAEh gBhpt ACK
sigiel 63§_r@eﬂhe$@£‘g‘ét:ﬁﬁﬁﬁ a relocation response 617
R S0, S RS P ot it
the new SGSN TEID, and establishes a tunnel 634 with the LTE UPE/gateway
for a GPRS tunneling protocol user plane and control plane (GTP-U and GTP-C).
At this stage the user plane path is established for all PDP contexts between the
WTRU GERAN transceiver, Target BSC, Target SGSN, and serving gateway.
The switch of traffic 638 is complete from the source ENB to the target SGSN.
Between the WTRU GERAN transceiver and T-BSC, a tunnel 632 is established
for exchange of RAN information and RAB establishment, and user DL/UL traffic

S

[

635 is exchanged.

[0035] A handover complete signal 636 is sent from the target SGSN to the
source MME, which sends a release signal 639 to the S-ENB and an HO complete
ACK 637 to the target SGSN. The S-ENB performs a release 640 of its resources
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that includes the TMSI and target BSC IDto the S-ENB.
Atenporary tunnel 619 to the T-BSC is established by
wo b@sIENB to forward user data to the T-BSC. BCT/US2008/001821
handover command 620 is transnmtted fromthe source
MVE to the SSENB, and is forwarded to the WIRU LTE
reldtedswethee WTRUIL, chhd etopgnforwardiig dathget AGRRANe ACK 641 is

t echnol t others th b ted, and
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[0DBBNSCei FeguteO Tt RRoWENS. sighaling Bagsmdaceriiigotat 4 Ofecond
detect signal 625 to the target SGSN. [0033] The GERAN
ergbediment i ydvch the GERAMN aceespyrogedyrainglugdes|a rsigpation detect

sibh RO B S S PN B LR (g NEC, AREAN g B Bfopmation
signalgeln BESRmbadRBemnt:, tthe highateptestimsiagtalth€ Aidsti embodiment as
returned b he target SGSN.t o, t T--BSC. The WIRU .
sHaisag igure 641§ 2% 8C sxmeph irahe floninerisaals vptth arensgd in
li&c 6£He 1R QtthtR Bldnads 6263681 erB1UdEQ it OSBRAhOMiMEne PS
attach accept ACK 630. The T-BSC forwards a PS attach

[098¢kpt A& sheyalingBigure T.he GERHN asees. progedye lpgns the
. f.

hi 18} pHTpINR Rlerd B PR 14RSRLER Yhfeh cigll] 728 SRR B e -

ENB to thiecT-BBE, ldRH/ ay pdlovatjorf deteet GRRA TAisdbiwardeddtan she T-
r pl ane | npl. . ((GTP- U GIP-O) .. At

Bt os e RESH HAR mbbithointomatiat T S brnpopigfeddythe T-

BSOPt¢ Ak eWER U GIERANt ReanSt&8VeSERNEH NROSGRI YERAN mobility
Target BSC,_ Target SGSN, and serving gateway. The

infematiprofA Clr 628 IThecBBS(ssendal Relecatiamsompletasignal 12000 the
rget SGSN. Between the WIRUGERAN transcei ver

ta%g%g%k?'%gg a tunnel 632 is established for exchange

[00B&AN i nfAsrdastiibed anHigtdBs it alidviesradioresoancksusemprepared in

th%l't/aIL'JgLettSquIl; iu(::cess system before the WTRU 510 is commanded by the source
3GPP access system to change to the target 3GPP access system. A tunnel is
established between the two radio access networks (RANs) (basic service set
(BSS)/basic service controller (BSC) and E-Node B) in order to forward the data
while the core network resources are assigned.

[0039] A control interface may exist in the core level between the 2G/3G
SGSN and corresponding MME to exchange the mobility context and the session
context of the Mobile. Additionally, the target system may provide directions to
the WTRU as to the radio access requirements, such as the radio resource
configuration, target cell system information, and the like.

(0040] There is an intermediate state during handoff where the DL User

plane data is sent from source system to the target system before the User plane
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635 i s exchanged. [0035] Ahandover conplete signal 636
is sent fromthe target SGSN to the source MVE, which

W@ ewdaom 9 el ease signal 639 to the S-ENB and aPCT/US2008/001821
HCconpl ete ACK 637 to the target SGSN. The S-ENB
perforns a release 640 of its resourcesrelated to the

is\8hik¢hed lirextlgts the tursetispgedpinfordr t¢ heaidechdsstofuses data,
trans tted fromthe S-ENB to the source % :{k&ﬁ%

(erg.y Y Fipght Bi-easting magnalsgnbe sad| upiab thet Anchor

GER ANt

A T SRR TS Ul Blauf M Wity 36 ch POzl fvstem:

[0641} unnelEmSdedibenteen t he target SGSN and t he GGSN
gateway. [0036] Figure 7 shows a signaling diagram
according to a second enbodi nent in which the GERAN

access prpgeslunedé wetcléiftrandititaeadivOUnHSVWETRUS camplising:
fromthe source ENB and the target BSC, and RAN

mobid iRYPCesEe cenfiguredsitgneaceivel dist Hofs auathalleneslls ande their
SR BarELTE Yo H0Srhbr 1 RPRPHL il ASpilie 't L

freqummeics ami GERAN:frageehdies toibewsed fartscha2fdostet frofm a source LTE

oeT} SRR WareliRecoT o AR RN BERUTAE SRS T CRADGFHIL bR the

GRRadOEl isforRhebe. Si gnal 624. A reI ocatl on det ect
signal 725 is sent by the SENB to the T-BSC, and a

rel ocati on detect signal 726 is forwarded fromthe

|TsBSt ransm ttwg(fg‘gj ﬁg@%ﬁﬁjﬁ@b@éﬁ%@%&ﬁ%m 127

t r ares cieausmjttevhi cmlnﬁgareﬂ Nt a;eRANannhédsjm'ynient orepmirt oof the
ACK 728. The T- s a Rel catl on co
g SIS OF 4ht G I oq 555 TAe R905ks SHEFY Hods BIEND)

1-7 above, radio resources are prepared in the target
3GPP access system before the WIRU510 i s comranded by
t he Sour dhe3 PR a8 én smbpdimaent; bor Bafgthersonising:get
3GPP

t he ?§‘&§éfvc‘ .caxﬁ%lgxggd tArE élob%lﬁi%ée)%)t‘ rﬁﬂgﬁl S’ﬁ?@nhanced

WO radl o a SS ne asl C servi ce
d&tat rates for GSM evolution (EDGE) radio access network (GERAN) cell

information while receiving wireless communications in a long term evolution

(LTE)/evolved universal terrestrial radio access network (EUTRAN) cell.

4. The WTRU as in any of embodiments 1-3, further comprising a
second receiver configured to receive GERAN communications, where the
receiver recognizes the target technology from among a plurality of supported
radio access technologies, whereby the processor communicates the target

channel ID to the second receiver.
5. The WTRU as in any of embodiments 1-4, further comprising a

second transmitter configured to start GERAN access procedures by sending a

packet switched (PS) attach request to a target base station controller (T-BSC),

9-



(BSSVbasi c service controller (BSC) and E-Node B) in
order to forward the data while the core network
w0 e®enom@es are assigned. [0039] A control interP¢HUS200%§01821
exist in the core |evel between the 2@ 3G SGSN and
corresponding MME to exchange the nobility context and
whéRis €B6 seddndoreceiver &f cinfiguvbdid ceceNdda PARAEY acddpt signal
target system may provide directions to the WIRU as to
fr?lﬁé%PéIBB Caccess requirenents, such as the radio
resource configuration, target cell system
information, and the |ike. [0040] There is an
i nt & nedTdteeWSRAI es dueinhgdinzend &f whebeindhe lsecobid tusesmitter is

l.ane ta i.s nt, from sou syst.em.t o I ar get
oBgpEsd Fustidtn PREac srat bk SdTRehSa-PECt T Fo

the target systemin order to avoid the |oss of user

dat a (e.’n% , &;ﬁforwardi n?). Bi.-casti n:g rr% al so be.

used-unt iThe{WdRIEppimary of eerbodimentsd-4.Hurther comprising

DL . i ~ .

Erbouieang S e Lurka 16 rhotfyd SEHAN M Ekics Ui hnd to
regeive a(RARUhokitityinfermgtion signat fresna target baser sdtibn controller;

receive list of available cells and their technol ogi es
a‘f‘fom LTE systemin order to perform measurenents on

LTE  §R6HE BrdrRtitted coitN -l defd GERANCoRtnUARAtAE add to
handover froma source LTE cell to other wirel ess

seadvar B4 gnehility jinfarmatinn AGK ryeealctrakectarget  diagg station
COBE!S)HEJFRAN cell information. 2. The WIRU as in
enbodiment 1, further conprising: a transmtter
configured to send a neasurenent report of the

measurenents on the N enci es .to a source
evoltbed RoHres pungsd Node Fe N RORE s hEenboat ront 1
Or % traMEiifREr EGHIIred 18 sefd hSRCASIREMERD lisOi{cBEding different
recei ve gl obal system for nobile (GSM/enhanced data )
radiq aeressovectmplogies) inclushing GEEAN, to winglese $eansmifgedeive unit
(V"’ﬁ% N) cell information while receiving wreless
commini cations in a long termevol ution

9. The eNB as in embodiment 8, further comprising:
a receiver configured to receive a measurement report from the WTRU

having measurements of a target GERAN cell for a handover of the WTRU.

10. The eNB as in any of embodiments 8-9, further comprising:
a processor configured to make a decision for handover of the WTRU from

a source LTE cell to the target GERAN cell based on the measurement report.

11. TheeNB asin any of embodiments 8-10, wherein the transmitter is
configured to send a relocation request to a source mobility management entity
(MME) supporting the source eNB, the request having a target system ID and
the source eNB ID.

-10-



(LTE)/ evol ved uni versal terrestrial radi o access

network (EUTRAN) cell. 4. The WIRU as in any of
wepdssdoorent s 1-3, further conprising a second PEDER2008/001821

configured to receive GERAN comuni cati ons, where the

recei ver recognizes the target technol ogy fromanong a

plurality of supported radi o access technol ogi es,

wher eby éhe rQcessor conmuni cates the_ t get channe

D 11 hd hectNH e Bcany, gf empodipentanfiRiL.agheein fhe gpceiver is

ciFRAd BN bstelveta rbIoEAIS cERARRIHSINE ifcR@e9B%emporary mobile

transmtter configured to start GERAN access
suhsoxbelu ld;asltby (él‘éﬁﬂl)r@ch apmgett base sttt ¢Rgyoliart @:BSC) ID,
to a ar ase contro
whfEThe hibsPetR e bR B ALROA Rriptenitopaeble the T-BSC
torfoearded#aaPS attach accept signal fromthe T-BSC 6.
The WIRU as in enbodi nent 5, wherein the second
transnitter is configured to send a PS attach accept

gn@l s&ﬁc% l]_‘eg n?ﬁght; mam%ewgﬁp e‘ﬁﬁt& QIX%E) QB r1s1ng a

nents 1 nprising: a sec f ecer
pltooeﬁfspg worfigtxedr tmdletea'n(ﬁéw\llmodnm txagebr&EBAN By)stem for a

eive nf.or mat,i om a )
by S8 watdesttranentbrerairs Bt QPTRYYBlm,a peifed relocation
rdqhammtaedereﬁlgfdl\ml rtdd relocafod rédudsbh §EIREUNHoGadd QMISID and a
and to send a RAN nobility _ information ACK signal to

target eeldfe theprosesson eonfigursd te leptify a Serving Gl Support Node
s‘t}’ﬁ? ( BPRRN RAN
( con ?’%‘%F ed t %ﬁsa et %ggat (%reas u r%#eq%tm??ﬂlhg g&rGE Cell ID
todarf S&SRNIP nddiress.access technol ogi es, | ncI udi ng GERAN,
to a wireless transmt/receive unit (WIRU). 9. The eNB
as in enbodi ment 8, further conprising: a receiver

S\;)_g[}i@ ur gthetMME&£iVémBodiBat 18 WhHErdie B protds86? fskénfigured
to forward a request for resource allocation in the target system via a message
that includes the target cell ID and the WTRU ID as an international mobile

subscriber identity (IMSI).

15. The MME as in any of embodiments 13-14, wherein the processor is
configured to release the resources allocated to the WTRU in LTE system after

receiving handover complete message from a target SGSN.

16. A method for handover of a dual mode wireless transmit/receive unit
(WTRU) from a long term evolution system cell to a global system for mobile
(GSM)/enhanced data rates for GSM evolution (EDGE) radio access network
(GERAN) cell, the method comprising:

receiving GERAN cell information while receiving wireless

communications in a LTE cell;

-11-



havi ng neasurenents of a target GERAN cell for a

handover of the WIRU. 10. The eNB as in any of
wersdiwent s 8-9, further conprising: a procesBOr/US2008/001821

configured to make a decision for handover of the

WRUf rom a source LTE cell to the target GERAN cell

basedcaifidghe 1R asTUHiRBle E6lROAAd théir (EORn6IdBeaSrom theyLTE
of enbodi nents 8-10, wherein the transmitter s

SYStRM GuPTer tte RerfaTh MeAsYERMERLS P duidh fragyepeies pnde GERAN
frgﬁgédch% tor@en@&%% & Bddvér GMMEL SSUPROLT rB@llt %tﬁ@ymless

e request aV| ng a target system
coveragee azblis, | Dichdinghe eMN@BetsGERADNycal mamg)dthee IGERAN cell
r& 11, .wherein the receiver is configured to receive a
R49%-0n command that includes a tenporary nobile
subscri ber identity (TMSI) and a target base station
controller (T-BSC) ID, whereby the processor is
confiur dthetmme insembodimend &y furtherRIMBTYIAG: T- BSC

to fs%%ﬁx%ﬁsm’e%ed‘é §g>‘di~t° 6f LiE ARAIY Hn)é QBQQIEEG*ERAN

entit rocessor configure
frdgh@idiest® ashaneevdrved NrogetB EN system for a

handover of a wireless transmt/receive unit (WRU)

froma received rel ocation request froma serving eNB,

the rel Ocléﬁe' RBtHoRAHS A enSodiRGnts BOYY PF fafthler k&nﬁﬁ&n@ a first
target cell 1D, the %r ocessor confi gur ‘ed to identif ¥m )
echnology

regeiver 0f tigersalbmegde W R&Beec(os@sm}g aHargetopdiopecegs t
fr%xgﬁr gaﬁﬁ%% lﬁ&%l&ltgy o@?ﬁbﬁ%e M@éﬁB g%%cegg nboélg%hdrﬁlésj:) and

colﬁmuvﬁualt'ﬁigra targetpshanaskID to s sevondl irgesivat of 6hé dualaneledWTRU.
request for resource allocation in the target system
via a nessage that includes the target cell ID and the

WIRUJ. D aheamhethiEhd & bapaf e@&ﬂd&ﬁeﬁ%ﬁ@fwbﬁ{mh&eéﬁmf)ﬁsmg
(IMSI). 15. The MVE as in any of enbodinments 13-1

standng(GERAN pecsee presednreschinSending p@cl*zeélse\ag@edr{é’s) attach
req%%QWo aetsargéé b%%gggacilottl ogt]x%ll\é{ wggb)!'\;ﬁex%yé h‘ﬁe@e@gﬁﬂecewer is

configured to receive a PS attach accept signal from the T-BSC.

20. The method as in embodiment 19, further comprising sending a PS
attach accept ACK signal to the T-BSC.

21. The method as in embodiment 12, further comprising:

receiving a RAN mobility information signal from a target base station
controller; and

sending a RAN mobility information ACK signal to the target base station

controller.

22. A method for an evolved Node B (eNB) performing handover of a

wireless transmit/receive unit, comprising:

-12-



recei vi ng handover conplete nessage from a target

SGSN. 16. Anet hod for handover of a dual node wrel ess
W0 e@nami4dd recei ve unit (WIRU) from a | ong ter nPCT/US2008/001821

evol ution systemcell to a global systemfor nobile

(GSM / enhanced data rates for GSM evol uti on ( EDGE)

r adiperfoendsg adetisivinkfor kintfdiNer 0£{He, WTREJ freidwsburce LTE cell to

conpri c_receivi RAN cell informatiaon ile .
thﬂéggg_e\h r%ﬁg?éeg M EATYTEIE D} FeRgrh Fegeiveql from a wireless
trafRSRiteB8va unitS(WPR1D iR Lfe LEERANBEquBREES.

‘technol ogies fromthe LTE systemin order to perform
nmeasurenents on LTE frequenci es and GERAN frequenci es

to us for..a handoven f.romassousrce LTE cel.l t .

ot new AdcRetRe 8 3 ERlhod BEE R Ry SmiEiging sdndine o
meERABNRl | lists ingutiiy QHR&fEne erddié Ndceedmttédhinoldgles, THikluding

net hod as in enbodi ment 16, further conprising:

GEEAMY g the vazelasstransmtéisseive ymiy GETRDs#dnent s on

the LERMNfd REHENCHhEtrEpdrt 2O Gf WIRY Rv@dReurements of
(eNB). 18." The nethod as 1 n enbodi nents 16 or 17

a fangeh GERANell Sontheshdndayeryagski ver of the dual node
WIRU recogni zing a target radi o access technol ogy from
anmong a plurality of supported radi o access

t eclpwol ogikes meéthdd CagMuniaddt iof erabddif@ats ciepdelwtdpein the
a second_ recejver of the dual nbde WIRU. 19. The .
trapeRyderads contigiredt toopenstiantslecatiog. 1eguept; te (o pource mobility

mgﬁgg%rkéﬁﬁ‘gnﬁi}ﬁgﬂdwps %iﬁgctﬁé SoRFRCENR! B P uFGet%E‘ Halthg a

et sw t'che attach request to a tar base
taggett systers dDt arl ther souTedBEB, [IDaher ei n t he second
receiver is configured to receive a PS attach accept
signal fromthe T-BSC. 20. The nethod as in enbodi nent

19, g5.rt Meve wethYd &d 110e5B0dlintkhtR 4P PurhbAEmBEIERIY rebéiking a
signal to the T-BSC.. 21. The method as in epbodi nent
reloratiop comapandthatiinglydes a temporary mobile subscriber identity (TMSI)

and a target base station controller (T-BSC) ID; and establishing a temporary

tunnel to the T-BSC to forward data in response to the relocation command.

[0042] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features
and elements. The methods or flow charts provided herein may be implemented
in a computer program, software, or firmware incorporated in a computer-
readable storage medium for execution by a general purpose computer or a
processor. Examples of computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).
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receiving a RAN nobility information signal froma
target base station controller; and sending a RAN
woredsl1od4yo | nf or mati on ACKsi gnal tothe target bBSEUS2008/001821
station controller. 22. A nethod for an evol ved Node B
(eNB) perform ng handover of a wreless
[001aNs M t Sugiadle/prdeBsdors fieliidd, biyverypell dxaniplega general purpose
deci si on for handover of the WIRUffom a source bTE i
POg$3soY, & §A961a] REFRASE MIEPSARS We RICOBYRIMIPIGH PTOfESTAL 2R distad signal

w0} 5P LTt 835 05Tk pritor

assecintiorn mithla SR c@e, a tontrélder, 8 omprdcentrgllen ddiphigation Specific

asur nt. |i L ncl.udj different..radi o a o
iR G Rbies el Pt iE et A r B LERERAS circuits,
any atheftypd efiatepgatidl dirddR0), arddier 4 et vhadhife.

nmeasurenent report fromthe WIRUhavi ng neasurenents of
[0944kr get AgERep§serInN agsgeiation vHER seffware MAY bestsed fpimplement

a PEdif ﬁ@qﬁéné;yﬂrgﬂélceﬂter ?m%%i i%%ﬁelggs' ﬁ%nﬁfﬁ@ﬁre_@éioe LAk (WTRU),
transmtter is configured to send a relocation request
user equipmoerntd U pidriipalybasgstation, madié hgtwdvikEpntroller (RNC), or

supporting the ur, B, the request havi,ng a.f,arge
2§ BB tBulell”, RBE B TREL R BF 20 Sona Btesihy it ettes,
ingpleRdhtRNin Bérdwake! Ax&d/of S6MWhA R, Mtich @6&l ¥Amera a video camera
rel ocati on conmand that includes a_tenporary nobile

medples rg padeqrdenei ay spealsirphengy a vikbratden devacest atsneaker, a

: ) _ ; P
mfBRAfle & relcv il didooflf °F 1R REE DA A ROMB Moard,
Bhetoth® modalerma fickqulef6y djodiil 4 tled U(HBVDF xealiol uast, ankiquid crystal
el d i bed ab i Licul . .
GSBRNHED) SIS Ea0Y TecriaPe hanBiting odf QLERYgsplay unit
a algafe Mﬁ@ﬁh&ei,@m@ﬂﬁﬁﬁlaﬁ@@hﬁ&&) @difle pla3/@R Mcdudé, aninternet

various conbinations with or w thout other features
brgmsen| andéon any wieelesst leealsarsa natwarke AWLANben lilgadWide Band

(Wkﬁbdﬂw be i nmpl enent ed
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in a conputer program software, or firmware
i ncorporated in a conputerreadabl e storage nedi um for
wex@sei4sen by a general purpose conputer or a PCT/US2008/001821

processor. Exanpl es of conputer-readabl e storage
medi uns i nclude a read only, ﬁgﬁﬁéy (ROM, a random
access nenory (RAM, a reglg cache nenory,
sem conduct or nenory devi ces, magnetic nedia such as
internal hard di sks and renovabl e di sks,

petlaimpd ial nedia, and optical nmedia such as
CD- ROM di sks, and digital versatile disks
(DVDs) . [ 0043] Suitable processors include, by way of
exanipl e, Aadganmepdd wmﬂl@sstealymmitéemve uaits(WERHl) comprising:

pur pose roc conven .0 ess irgl t.al

si gr%TeCﬁ SE‘é %ﬁurta%g(byecegeﬁ ?}?agl SE nb T mo 1Ie (.%‘réi/[genhanced
ddBaCf4tps 6L SIS evdlitiof! (RIPGE) ffh&f&ﬂé&@@&ﬁ@fvﬁrk NGERAN) cell
ingy association with a DSP core, a controller,

nferapafioin while| receivingowirelass @ﬁmswg@mﬁlena i @é%& tegm evolution
(L?@&&éd%&&%hl te’:ri‘gétﬂaﬁ ra cell

ircurts, any ot pe o%'gl nt egr at | rcuit
(1 COa mrnckssor xopfigurediao hremeive[ is¥i4df Avpiladesealls iamd their

(ePRRTIGE P B R Yo PPN GIar D08 1 T Fepp PRy Gugnd OERAN

fréqadteidst tolRC@iedefor Al Rardol B front! 8 8buRQULTEREN th WEher wireless
term nal, base station, radio network controller

COVRIEE, aéﬁ?asanylchb’s}flgcénfﬁmé? GERANwRY mgjng dthes EERAN cell

m(mgg with nmodul es, inplenented in hardware
or éc?%tvvare such as a canera, a video canera

nodud etraasmlwao ploafignred stpeaead phomeeasarembntit report of the

devi ce, crophp a tel evi
mERSHEISRTe P (hE RN et 0 SOTECRULNode B (NB),

Bl uet oot h(r) nodule, a frequency nodul ated (FM radio
unit, a liquid crystal displ al&LCD) di splay unit, an
or g&hi ¢ |Th@hW’Jé1ﬁUtas iy ckilmd b, { Iny) coanprisiag aspeondareceiver

co(iil}fgju;@d torpg§+19e ’coﬁ)rﬁlg[?glbgtl%sam{ere g, Vlleg(ggexgx%@@gmzes the

rowse
tamgetﬁiedmolbg;cﬁbmaammgmphnahtj Ws&lisipomed h:hdlbaaché t¢edardogies,

w{ig‘vé%g' HP d%lr&egs_oel %Sml\ll:l\hu%catgs %Lg Itﬁ?get ghannel ID to the second

receiver.

3. The WTRU as in claim 1, further comprising a second transmitter
configured to start GERAN access procedures by sending a packet switched (PS)
attach request to a target base station controller (T-BSC), wherein the second

receiver is configured to receive a PS attach accept signal from the T-BSC.

4, The WTRU as in claim 3 wherein the second transmitter is
configured to send a PS attach accept ACK signal to the T-BSC.

-15-



1. A dual node wireless transmt/receive unit (WRU)
conprising: a receiver configured to receive gl oba

waymsamsdor nobil e (GSM/ enhanced data rates fpRPCT/GSN08/001821
evol ution (EDGE) radi o access network (GERAN) cel

i nf qr mat QN j recej vi Wi kel ess_communi cations in
2| G AP WIR G ef B Clattees AltbE ERA L o |
t er reesdcohd IreéeitdOcoidipRized Herykive GERMNbmehhications and to

processor. configured to receive list of avail able

reseive @ BAY mollity infermation signal frosy yb3reebpase $akipn controller;
afgasurenents on LTE frequencies and GERAN frequencies

to be used for a handover froma source LTE cell to

ot her segbné tessmithee cagiguaredds send GRERIANommaniypations and to

RA | _usi.ng .t he RAN | .i nf.or ion; and a .

schaAs AN apORlRY e AL SERRaLD brchirerbaRe sption
conf@lleasur enents on the GERAN frequencies to a source

evol ved Node B (eNB). 2. The WIRU as in claim1,

further conprising a second receiver configured

tor qeei va, GRANCATTHNAEH Q) WhfihEhie Tecei ver

recogni zes the arget technol ogy om anong a

pl uraatrahymititers cpdigured to aend aanexssemenhhist oglweding different

B B BRSPS i

(WBRUher conprising a second transmtter configured to
start GERAN access procedures by sending a packet
swi tacrrsgivepSynfguredHtor kegeivsta meaguremepdtrepeseremaihieoy TRU
| ] ’ o . . .
bt bes Ehprhditl b o M RN BIEBE AR oHRE ofShe JPIRU; and
t he alprid&éssod confipair¥d Rumakeiardeciséomfod hahdowrof the WTRU from

secon a itter | figur tq send a PS attach

@ SOER LRI e taresh GRRAN I Bascl i (i e A iped Appgrt.
1, further conprising: a second receiver configured to
recei ve GERAN communi cations and to receive a RAN

mobi?-i t y TihefedtBras iroglaign §rnwhereimthedrangmpister puepafiguzed torsend
a ﬁﬁg&ftﬂ}nl I%El'uest to a source mobility management entity (MME) supporting

the source eNB, the request having a target system ID and the source eNB ID.

8. The eNB as in claim 6, wherein the receiver is configured to receive
a relocation command that includes a temporary mobile subscriber identity
(TMSI) and a target base station controller (T-BSC) ID, whereby the processor is
configured to establish a temporary tunnel to the T-BSC to forward data.

9. A source LTE mobility management entity (MME) comprising a
processor configured to determine a handover target GERAN system for a
handover of a wireless transmit/receive unit (WTRU) from a received relocation
request from a serving eNB, the relocation request having a source cell ID and a

target cell ID, the processor configured to identify a Serving GPRS Support Node
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and a second transmtter configured to send GERAN

communi cations and to send a RAN nobility information
wo\aKsaogmal to the target base station control PEr/USHNS/#01821

sour ce evol ved Node B (eNB) conprising: a transmtter

ERLREofe 3 e CERAN G gratSihe (B B ITERAN ol 1D
totdn 8GSN B addrdsgansnit/receive unit (WIRU); a receiver

configured to receive a neasurenment report fromthe
WRU havi ng neasurenents of a target GERAN cell for a

handgyer 19fe MME\@;RH}] ggvge‘r thﬁﬁﬁ S8e W}ﬁ‘auﬁssgp i€£ goﬂf&ured to

make a decision fo om a source
forward aréquest fdreresmrgeallGERAN indhe tdrgetslysbemtviea message that

. Measurenment report 7. The (\h claimp erein ..

e, GRS FarepE BT I, G o SATRY 42 aS o hiBimdgRAl Mobie

subRariBet ideatidy SIMSDE nmobi ity managenent entity (MVE)
supporting the source eNB, the request having a target

system I D and the source eNB ID. 8. The eNB as in

cl ai . G, WIRIFEA it gm'i g%h?éfefup 'tlz gPdETeésQ)&‘ E@&n&%ﬁ?&cﬁé elease

a relocat’i on conman a tenporar
tlajtmcmrcbe allocktad ito yhé¢ WERU enliT systemt afbarseeceivaig handover

oI | er BSC) | D by the processor is
c g%’ *‘F%thgggﬁeenporary tunnel to the
TBSCtoforvvard data 9. A source LTE nobility

managenent enti (MVE) conprising a processor
confur é’dmteéhqslef ehandovepofpiepd weqdervairgless femtérygﬁlwmt

A
8540, RSN Bl L S PESAIN) LS5l o mobil
(GEMYenbamdB, ddtherated fraGEdh evelqtiont (FRGEN gadiosmoessenetwork

L J.D at et cell ID, the processor configured
(MQﬁ?ﬁ’f@‘ %@‘P ICRPEISIRE S ppor t Node( SGSN) t hat
CONtyepdifing t WHRANCERAN Celfor%tiBRPPWASet NBedRifL! wireless
GERAN Cel I" I D to an SGSN | P address.
communications in a LTE cell;
receiving a list of available cells and their technologies from the LTE
system in order to perform measurements on LTE frequencies and GERAN
frequencies to be used for a handover from a source LTE cell to other wireless
coverage areas, including a target GERAN cell using the GERAN cell
information; and

sending a measurement report of the measurements on the GERAN

frequencies to a source evolved Node B (eNB).

13. The method as in claim 12, further comprising a first receiver of the
dual mode WTRU recognizing a target radio access technology from among a
plurality of supported radio access technologies; and communicating a target

channel ID to a second receiver of the dual mode WTRU.
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10. The MVE as in claim9, wherein the processor is
configured to forward a request for resource

w@bkdosaep®n in the target systemvia a nmessagePCTiE$2008/001821
i ncludes the target cell ID and the WIRU I D as an

i nt at inqnal ile.supscriber jdentity.(IML). .11

The e aB& el o 47 RN Lo Tur et obintising Sidevink GERAN
accosy pdeduret byrehdifpea phckdtewitthedsP8) hetadh eelqiddt tia target

WRU in LTE system after receiving handover conplete
bagesstatianqoptrotler ATRIClsedierenny therfeqond receiv e dh ed to
redbiv PG attRAS VAt RiSRA fHeRRAITLBSEce! ve unit (WIRU)

froma long termevolution systemcell to a gl obal

system for nobile (GSM/enhanced data rates for GSM

The et hareanrmeretip R EeEs e rRiongng chaliy d PS attach

adcBpOACH $ighaldi the T-BSE.vi ng Wi rel ess conmuni cations in
a LTE cell; receiving a list of available cells and
their technol ogies fromthe LTE systemin order to

perf@ m : : f LES.: GERAN

freq&nc@%ﬁ%ﬁ@%ﬁgﬁ?lgg%’ @ango&gﬁ?}o ‘a source

LTE ree¢ivingoa GRAIN moebility afermetion signadifems ,a fargbtubasegstation

target CGERAN cell using the GERAN cell information;
coﬁffﬁ]géhﬁ?(hg a nmeasurement report of the neasurenents

on tdeadf#RANAN ROURNS ifHrindtidn ACK SRERY & titabed®ake station

(eNB). 13. The nmethod as in claim12, further
congrAdlersing a first receiver of the dual node WIRU

recogni zing a target radi o access technol ogy from

anong a plurality of supported radi o access

t echi¥ol ogi eethedh tbrcomewivedNodg Bi(¢NBppérfamingehandovenof a

a Fec%nd reg,ei ver of. the dual node WIRU. 14. The net hod
wirelqsy ans/1erery PR OMBIISINES i ng starting GERAN

ac C aendig0s fIddE@fenidht IR0 thdl8dgRBAKRInt $¥dfo@eesks(tEdnologies,

_attach request to a_ target . ) )
including GERAN, to the wireless transmit/receive unit (WTRU);

receiving a measurement report from the WTRU having measurements of
a target GERAN cell for the handover; and
performing a decision for handover of the WTRU from a source LTE cell to

the target GERAN cell based on the measurement report.

18. The method as in claim 17, wherein the transmitter is configured to
send a relocation request to a source mobility management entity (MME)
supporting the source eNB, the request having a target system ID and the source
eNB ID.

19. The method as in claim 17, further comprising receiving a relocation

command that includes a temporary mobile subscriber identity (TMSI) and a
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base station controller (T-BSC), wherein the second
receiver is configured to receive a PS attach accept

WG e@rabo4dpr om t he T-BSC. 15. The nmethod as in cPEi/Os248/001821
further conprising sending a PS attach accept ACK

signal to .the T-BSC. h in claiml12
P e Sastolfoobiafier, L G U ARRHASE i RioRI s connel o
the T BICit0 forwarddata fo @pandetoddie reRgRtiGh abmaiand.
controller; and sending a RAN nobility information
ACKsi gnal tothe target base station controller. 17. A
nmet hod for an evol ved Node B (eNB) perform ng handover
of a wireless transmt/receive unit, conprising:
sendi ng a neasurenent list including different radio
access technol ogi es, including GERAN, to the wreless
transmt/receive unit (WIRU); receiving a neasurenent
report fromthe WIRUhavi ng neasurenents of a target
GERAN cel | for the handover; and perform ng a decision
for handover of the WIRUfrom a source LTE cell to the
target CGERAN cell based on the neasurenent report. 18.
The nmethod as in claim 17, wherein the transmtter is
configured to send a relocation request to a source
nmobi ity managenent entity (MVE) supporting the source
eNB, the request having a target system|ID and the
source eNB ID. 19. The nmethod as in claim17, further
conprising receiving a relocation conmand t hat
i ncludes a tenporary nobil e subscriber identity (TMSI)
and atarget base station controller (T-BSC) |ID; and
establishing a tenporary tunnel to the T-BSC to
forward data in response to the rel ocati on command.
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