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[0004] FIELD OF INVENTION
[0005] This application is related to wireless communications.
[0006] BACKGROUND
[0007] Basic support for operation with a home Node-B (HNB) or home

evolved Node-B (HeNB) (hereinafter collectively referred to as HNBs) has been
introduced into Release 8 of third generation partnership project (3GPP)
specifications for wideband code division multiple access (WCDMA), long term
evolution (LTE) and other cellular standards. An HNB is meant to be similar to
the wireless local area network (WLAN) access point (AP), and is to be designed
in a manner that allows access to cellular services to users over extremely small
service areas, (e.g., homes or small offices). This may be useful in areas where
cellular networks have not been deployed or legacy radio access technology (RAT)
coverage exists, as well as in areas where cellular coverage may be faint or non-

existent for radio related reasons, (e.g., underground metro or shopping mall).



an area where such service is desired. [0008] An HNB nmay be depl oyed as a
cl osed subscriber group (CSG cell or a hybrid cell. A CSG cell is only
accessi blwotoiomeossers of the CSG A hybrid cell is accegsirthiseotbo3@ny
wireless transmt/receive unit (WRU)2 but may provide better or privileged
service or quality of service (QS) to nenbers of the CSG [0009] Figure 1
shows an exanpl e of a conventional HeNB deploynent in a wreless

comuni cati on system 100. The wirel ess comruni cati on system 100 i ncl udes an
LTE macr o-Ttelsubi@herde.8RR individral oehh ofk@izadidn) ghey degpywen kiXBdeex e. g. ,

gateway) 115 and/or nagenment entity (MVE)/serving general
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node 115 iwﬁrélb@éoynmthlan@%@myotb.um@é wafbleyyalc@hlm@ﬁleaﬁl@egﬁstwnt tog he
MVE/ SGSN 120Q. As a_gateway, the role of the higher network node 115 nay be

to act aslaclyfesprelilapacetcelll8fet dsPPHastmErdGEN). pdugher nedwstlppete i ng
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and 125C. Alternatively, the MME/SGSN 120 may be responsible for
coordinating the operation of HeNBs 125A, 125B and 125C. The MME is the LTE
equivalent of a 3G/2G SGSN. The relationship between the LTE macro-cell 105
and the 3GPP system 110, (e.g., WCDMA/global system for mobile
communications (GSM)), is that there may be areas where the coverage of these
two technologies overlap. This overlap in coverage is similar to simultaneous
coverage of GSM and WCDMA technologies. The higher network node 115 is
likely to be a gateway function which interfaces with the MME/SGSN 120. As a
gateway, the role of the higher network node 115 may be to act as a single macro-
cell towards the MME/SGSN 120 while supporting several small home cells.
[0010] Figure 2 shows an LTE wireless communication system 200
including a WTRU 205, a serving CSG cell 210, and a neighbor CSG cell 215. To
complete an inbound handover to a CSG cell in the LTE wireless communication
system 200, the WTRU 205 needs to measure and report the CSG cell to the
network. However, CSG cells are prone to physical layer cell identity (PCI)



net wor k. However, CSG cells are prone to physical layer cell identity

(PCl) confusion, which is when two different CSG cells in the nei ghborhood
of a radiwonetomoss7controller (RNC) or eNB, where the WPRODUS20m0i0809ad | vy
connected, utilize the sane PCI. PCl gonfusion may al so exists if the WIRU
has to handover to a CSG cell which it is not a nenber of (e.g., hybrid
cell) A proposed solution has been for the WIRU to report the CSG cell

gl obal identity (CA) to the network. Alternatively, another proposed

sol uti on icenfugront Wdickeisworda tve diffsodnteCIGeelROn thenfeigitonhoadsdlafradio e. , map
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be had fromthe f.oll ow ng descriptiqn, gi.ven way. of .ex le i

coni anct 1 ernteton s Uen st el e b Taebhernd Tt TGt B showe
an exanpl avoRUate epenthe U1 wabB Hiepbeyeiturd. Ba MreBhEISSmeHyaLaMLat i on
system [0016] Fi g(gre 2 shows an LTE wi rel ess _comuni cation systemin

accor danc 8PRRYHUS Y tepplgHIgbstE C @oiugiorisgitlbdasitsdons an LTE wirel ess
conmmuni cati on systenfaccess network; [0018] Figure 4 shows an exanple of an

LTE wirel efé(iﬁormuni cation SUMMARY
[0012] Method and apparatus for providing inbound mobility to CSG and
hybrid cells are described. A WTRU reads the CGI of a neighbor cell and reports
it to a network of CSG cells. The network then maps the CSG cell’s PCI to the
CGI and, if required, requests the WTRU to read the CGI at handover.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings wherein:

[0015] Figure 1 shows an example of a conventional HeNB deployment in a
wireless communication system;

[0016] Figure 2 shows an LTE wireless communication system in

accordance with one embodiment;

[0017] Figure 3 shows an LTE wireless communication system/access
network;
[0018] Figure 4 shows an example of an LTE wireless communication

system shown in Figure 3;



system shown in Figure 3;[0019] Figure 5 shows a WIRU based net hod of
measuring SI in a neighbor CSG cell and reporting the SI to the network;
[ 0020] Fiwore106i2087a bl ock diagramillustrati ng WIRU baget/ysec@oase t o
read nei ghbor cell SI for CA; [0021]4Figure 7 shows a flow diagramfor a
met hod of determning validity for PCIl to CA nmapping according to one
enbodi nent; [0022] Figure 8 illustrates a bl ock diagramfor a nethod of
determning validity for PCI to CA napping according to anot her

enbodi ment001ND023] F“ggmé ShM@\msV%{Flonbwdr meflord pEporasinigeC it @ t he

source cell; .[.00 u re for requesting gaps from
t he sourcé® r%ékb ?If‘—‘fﬁ Oéa \{\@?é{lvg %‘e\/ﬁ‘%@j %¥iading SI of a nei ghbor CSG
cell and gbdawgat i Nngrigaeeptid &Pldck0araasilRistiabie g WREU eadd[[R02@Lr&tgure 12

shows an exanpl e of a bl ock diagramof a WIRU that receives cell broadcasts
and r eads rAe{ geigbborcsd 2kfor £G I[70027] DETAI LED DESCRI PTI ON [0028] When

referred t[@?ﬂ?r eaf t Bfyurd *?@h&v% hpg! amfok §InfstRod B%&Q}r%{rﬁﬁg%l‘fcﬁt}“m t

(WRU)" includes but is not limted to a user equl pnent a nobi |
st ation, dofP&Kbtb OGImmpdieg sclvsdiniglieonarintbodempatger, a cel l ul ar tel ephone,

a personal | gital SIS a PDA) , C uter, or other t e of device
capabl e of[O(gjﬁzgrati n g u)(‘?t(%f‘ s ]%1??% ag;roﬁ]f@ﬂ]tfo g{d\ﬁfe‘%t‘?r M%ed to
hereafter,vahbﬂytf@rmnai 00Y m#thy 8etoNite-tB ahetH) emmhmaﬁﬁ but is not
limted to a base station, a site controller, an access point (AP), or any

other typdO@H3li nt er Figerng shevs a@reeqdase LrgrpopErathee the wuwirs edlbss

envir OanErP(t_)Oz4] Figure 10 shows a procedure for requesting gaps from the source

cell;

[0025] Figure 11 shows a WTRU reading SI of a neighbor CSG cell and
allocating reception resources at the WTRU; and

[0026] Figure 12 shows an example of a block diagram of a WTRU that

receives cell broadcasts and reads neighbor CSG cells.

[0027] DETAILED DESCRIPTION

[0028] When referred to hereafter, the terminology "wireless
transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of device capable of operating in a wireless environment.

[0029] When referred to hereafter, the terminology "evolved Node-B (eNB)"
includes but is not limited to a base station, a site controller, an access point
(AP), or any other type of interfacing device capable of operating in a wireless
environment.

[0030] In the following embodiments the terminology “measurement

report” may be used to refer to a radio resource control (RRC) message. In



[0030] In the foll ow ng enbodi nents the term nol ogy "neasurenent report"”
may be used to refer to a radio resource control (RRC) nessage. |naddition,
t he ter mwol20gy12063%8G i dentity” or "identity of hybrid orcC®&S2@eloBly7rmay
refer to the C@ (CSGidentifier) or fore generally it may refer to any
measur enent taken of the CSG or hybrid cell which may hel p the network
identify the cell, such as a timng difference between the serving cell and
the CSG or hybrid cell. [0031] Figure 3 shows a Long Term Evol ution (LTE)

Wi rel ess edditiom, tla tegmisglege i I6 cdsgityeombdént3Pof hivhtidion 1S9¢Hes]” amy

Evol ved- Uni yversal, T jal 1 0. Access Network (E-UTRA 05. The

- UTRAN 368F 0 thib s GETERGT 19sFais B R ne BN | 35 SHEF 1BrAMenoders
(HeNBs) 36fkashibemWWiRI413H00f thd 0SCosIURbEAtdelinwiMchhman 1RINB tB2hedwerla H(e) NB
360. The eNBs 320 interface with each other using an X2 interface. Each of
the eNBs 39ontifiittbefcglesydhtds a tivpmigl difforanse hgbtiesh thentaryipg e ndehsi ng

Gat ey (%Eﬁy%raggﬁaQQQUQh an Sl interface. The HeNBs 360 are al so
connected to a B Gateway (HeNB GAN 370 through a SI interface. The HeNB
360 and t he0FHENB GBig0re oAnesbbws o at hieordVET S:nGWEBDitidmr odlJHo)t hveirGess

interface. The HeNB GWN 370, appears t e, . MVE/ S- 33 eNB 320. The
LoD Gn S TOrIEHEE o B a R tebo A e B s SR e R g o
si ngl e WIRJr&kOsiall @6 ARNBS NeR@odln (E-UTIRENHEINBSTH360 LA eA NTBownnéladéd gure 3,
it should be agparent t hat_any conbi nati on of wireless and wred devices

may be i néPYRIEH evolveheNoderiés. deNBebatiand dlomn eNpdeBr(Heddis 366t bk 300.
300 1 ncl udh RV hS DR e R e R 3B R R SR 33 RS oum
Fi gure 4, 32hentiRide3dh ¢dvd @NBr 383hgan XhantehacS- w380 tlar eNBs 320
interface with a Mobility Management Entity (MME)/Serving GateWay (S-GW)
330 through an S1 interface. The HeNBs 360 are also connected to a HeNB
Gateway (HeNB GW) 370 through a S1 interface. The HeNB 360 and the HeNB
GW 370 connect to the MME/S-GW 330 through the S1 interface. The HeNB GW
370 appears to the MME/S-GW 330 as an eNB 320. The HeNB GW 370 appears
to the HeNB 360 as an MME/S-GW 330.
[0032] Although a single WTRU 310, three eNBs 320 and three HeNBs 360
are shown in Figure 3, it should be apparent that any combination of wireless
and wired devices may be included in the wireless communication system/access
network 300.
[0033] Figure 4 shows an example of an LTE wireless communication
system 400 including the WTRU 310, the eNB 320, and the MME/S-GW 330. As
shown in Figure 4, the WTRU 310, the eNB 320 and the MME/S-GW 330 are
configured to perform a method of resolving PCI confusion for inbound mobility to
CSG cells and hybrid cells.



configured to performa nethod of resolving PCl confusion for inbound
mobility to CSG cells and hybrid cells.[0034] In addition to the conponents
t hat may we 2bmuness7n a typi cal WIRU, the WIRU 310 i ncl u#es/us2quoos®@3sor 416
with an optional |inked nenory 422, at |east one transceiver 414, an
optional battery 420, and an antenna 418. The processor 416 is configured
to performa nmethod of resolving PCI confusion for inbound nobility to CSG
cell and hybrid cell. The transceiver 414 is in comrunication with the
processor [@@Band theadsntientreth4 t@mpondree thattmadebd foend e tymicd WORRENd
reception pf wteless co ni cation In.case a battery 420 is used in the
WiRD 310, the VOIS A0 RAC R LR v WS A pdontaesd sy 1 oshs) 1 n
addi tion fst hReaoapeeRat stitthah opeynhELABERI420) shd ¥PiaGaénNB]1 8 .t'Tig: eNB 320
i ncl udes a processor, 417 with an optional |inked nenory 415, transceivers
419, and FKe@rFItISS comfiguigddedss szmmelﬂé%@fmeﬁ@lm%g%cwpﬁl@rlﬁwa met hod
of resol Visng, oA neRieStOTCI@T cMBRHNAIIRP del1t YTHO 1GRG 664 430dishypri d
cell. [0036 'ﬂ1e transceivers 419 are 1n comrunication wth the processor
417 and artemnascati wothf thed bidcasser t4ié dndatlsarhsiinon 4drfdta Bcdphtothof

W rel ess communi cat i ogs. The eng.BEO is connected to the NE/{HS—?&VSSO whi ch
i ncl udes SPPILETLRANGILRICR CANUSHS SRR YRS apgrterytdOMve s- o
330, eNB 3204 irtkh WARD 310, i8pewefs dRNFuMNEHer a4 WntiRht heoddeddB 460. [0037] A
HeNB may conz}r)ri se a processor for processi n% data and commands, a

transnittéP03dr senkh arslifiar & the smppongnbcidei vy bofoupdaepipigabel B, and an
antenna c I t9n t; s ] ecel t 1 tt-ng and
recei vi ng?g?;‘[ﬁ’\ﬁ%g?ggga%l Iﬁég\% égg%%%ér ?12? e‘%ggca{en. gﬁé%g%]ﬁlﬁ{edi %%ﬁ% er451t5 ood t hat
t he conceptasdeisers 4dddahdartiennas é2hle ap@ssaatil’es tanfrinat toperfolrmss

technol ogi es, s Cpr AS1ihe %Tlcgr? uss‘,la(')ln fg})lljrllblo%nd mobility to CSG cell and hybrid

method of resolving P
cell.
[0036] The transceivers 419 are in communication with the processor 417

and antennas 421 to facilitate the transmission and reception of wireless
communications. The eNB 320 is connected to the MME/S-GW 330 which
includes a processor 433 with an optional linked memory 434. The MME/S-GW
330, eNB 320, and WTRU 310 are in communication with the HeNB 360.
[0037] A HeNB may comprise a processor for processing data and
commands, a transmitter for sending information, a receiver for receiving data,
and an antenna coupled to the transmitter and the receiver for transmitting and
receiving stat across the wireless interface.

[0038] It is understood that the concepts described herein are also
applicable to other wireless technologies such as the universal mobile
telecommunications system (UMTS). For the case of UMTS, the equivalent
terminology for PCI may be primary scrambling code (PSC).



t el ecommuni cati ons system (UMIS). For the case of UMIS, the equival ent
term nology for PCl nay be primary scranbling code (PSC).[0039] Two net hods
are proposedo10A20BRU 310 is configured to read the CA etCTasea@ogbiyor cel |
and report it to the network. And, a metwork is configured to map the CSG
cell's PCl to the CA. For exanple, the network may signal different
predefined thresholds for the serving cell and the neighbor cell. Wen the
serving cell goes above the higher threshold or goes bel ow the | ower
t hr eshol d,[0@3t8 V\Z’RlJF\BQ(methydswm‘mp@&md ééNTRMgSt&bislconﬁghmdrtetrm khe The WIRU
310 may u r ort| n r n hbor n the
o onar st REHGR Bt BeyseR B arre) Rup thn e bl St CRRTGEk i R Rl ghbor
cell, t he toeh P te OB ears MIWB%BG(DGI @‘(ﬁsé&a&rﬂﬁe WHRLh & #Qrk andeaignbhe
nei ghbor cel | gstemlnforrratlon (Sl) for, the CA, or whether to resolve

p

the PCl cowffersnpbrrqdedispd th rﬁﬁbolﬁétf%trh@ sqayingcelb apd dhe Reigbesealh Ve eshol ds
for event tB@%%ﬁ’}thgcéllnﬁB g«{l s gif’ Qﬁﬁleﬂgreé‘ﬁéﬂ’dt&f %ﬁ(jr:bmbgﬁ)w kQO40L e T the

signal strengt S|gna serving ce is above a threshold,
t hen i rr esheshblde thof WIS 8l@nmbfrspcn$mlg$ feremgpellito the mftwohle Thei WhBaF cel |

t he networ request..the WIRU 31Q t.o. report .the of the CSG nei ghbor
Coll | Dop@aitny B REr kg s eas Bt Tk S Bahbey ot Hased eal Siinbor “cell
t he net vvorskreﬁgm ROSSErtH] Yo deiterofithe sueinbedells sRkhe IC R Mmethibat icen, (e
periodicity of DRX c cle, or gap length)_is enou%h for the WIRU 310 to read

S| of t he ngbvebmaydscide ‘UheWﬁ’ét‘?ﬁe‘ﬂﬁk hPaWEBN pEy todead fl}e Beighhot eslbl e i s
required. gétehﬁﬁﬁ%&%} ?@@%r 88! baS oS Whehhy { é%é‘ab? hflfy be able

to read the nei and thus may nee gap guratl on.
Al t er nat i visklf, ThheaeWVRtk 3y almy L&attdmommmg/tldes]emlds rfer eventrequitied gap

duration based Of‘l egﬁual lt of f(?lan eh)dreceptl on fromthe neighbor cell, and
signal t hteotradal RERRRE IR PERAONS he net wor k.

[0040] If the signal strength or signal quality of the serving cell is above a
threshold, then irrespective of the signal strength or quality of the neighbor cell,
the network may request the WTRU 310 to report the CGI of the CSG neighbor
cell. Depending on the signal strength or quality of the CSG neighbor cell, the
network may possibly determine whether smaller gap duration (or periodicity of
DRX cycle, or gap length) is enough for the WTRU 310 to read SI of the neighbor
cell, or whether a larger periodicity of DRX cycle is required. If the CSG neighbor
cell is strong, then the WTRU 310 may be able to read the neighbor cell SI, and
thus may need smaller gap duration. Alternatively, the WTRU 310 may
autonomously determine the required gap duration based on quality of channel
reception from the neighbor cell, and signal this required gap duration to the
network.

[0041] Alternatively, if the signal strength or signal quality of the serving
cell is below a threshold, the network may resolve the PCI confusion itself.

Depending on how strong the signal strength or quality neighbor cell is, the



[0041] Alternatively, if the signal strength or signal quality of the
serving cell is below a threshold, the network may resolve the PCl

conf usi orwotesl2083Dependi ng on how strong the signal stremgisholon3marnl ity
nei ghbor cell is, thenetwork may or nm&y not ask the WIRU 310 to read SI of
t he CSG nei ghbor cell at handover to confirm whether the CSG nei ghbor cell
isinthe white list of the WIRU 310. |If the neighbor cell signal strength
or quality is not strong, the network nay not ask the WIRU 310 to read the
nei ghbor @etwoid may Ohmadmcéra.sklthe WHER Hed1gttboead 81 bf thiediith nstghbogedil i s

strong, th networ ask t R rea f he f., t.h hbor
cel |9t ha BBoar Rt AR Nk ahs iy Deitinr B 5 1F bt olits 18F oF e very
first instvamREl 3Ime1f%8ule3glﬁ>om&yéllad1§1@a1@eelﬁgtgnﬁ:l quElitergtdat Gtrodiggtlad qual ity

threshold for the CSG nelalbor cell. The WIRU 310 is _aware of whether it
shoul d at thehperkBaRnAGath eéiVT&U ﬁh%t@@@débﬁ Flelﬂhbﬁlé?ﬂib%%ﬁ‘t handoenAf t he

signal st &ﬁ@ﬁ%&gb?{) réil}'ﬂlgﬁ%lgssree‘rﬁ stfGd, ¢ néﬁ%‘ﬁ‘ﬁ%{y as¥ th%tW? Y | Tied

period of tine The si ghal strengt si gna ality
t hr eshol d toegadoherfilenf dleé neigtibor ceplra-hagidgnead sucdothet WERAES Wbmiey He@DA2] Fi gur e

5 shows a, WIRU asurl n i or, CSG cel |, and
enort ) ng ek 57 i ghe Send b TR o PR O AR s i SR8 ocei ve
hi gh t hr eshehdtandsikow dudliesfiakshQf férftbe OSG REALhBATIINTheWTRERJOAN | east
one nei ghbor CSG cell 501. The WIRU310_is configured to nonitor the signal

strengt h évarpef whethestt seuld ﬁgte@wtlrea@@g thaplio§ the kPlginlledt handgier conpar e
the measur ﬁg (ﬂ)lgﬂ?% mgﬁéles@ﬂatn:%t Q]g;] Eﬁﬁﬁe&x' MOd T o %ﬁv]&h% ath ‘éi% i&Ge! . I
t he measured si tren bel ow 't ow t hres or the serving
cell 505, plet'nedWﬁméhﬁoﬁdgamveeélm%gméiest&ngth omsighel qedlifiybbredBstd cel |
507. The WIRU 310 ér mts a enE q;%grt 509 containing the SI of
t he nei ghtd?Y i éﬂﬁegé%tl?ﬁee t ‘?8‘}38‘? may i ncl ude the signal
strength goosijgnal Bisaké ty shews LheVeRUl basd debdd bedndisuking BClof alhe
measurenent report may further include

neighbor CSG cell and reporting the SI to the network 500. The WTRU 310 is

configured to receive high threshold and low threshold of the current serving cell

and at least one neighbor CSG cell 501. The WTRUS310 is configured to monitor

the signal strength of the current serving cell 503, and is configured to and

compare the measured signal strength to the low threshold for the serving cell. If

the measured signal strength is below the low threshold for the serving cell 505,

the WTRU 310 begins reading the SI from the neighbor CSG cell 507. The WTRU

310 transmits a measurement report 509 containing the SI of the neighbor CSG

cell. The measurement report may include the signal strength or signal quality

for the cell as identified by its PCI. The measurement report may further include

information contained in the SI of the neighbor CSG cell including by not limited
to CGL.



information contained in the SI of the neighbor CSG cell including by not
limted to CA.[0043] Figure 6 is a block diagramillustrati ng WIRUbased

pr ocedur evbaniwreess7ing nei ghbor cell SI representing CG pe@aS20fil®3007TRU 310
determnes if it has sufficient idle #ime fromdiscontinuous reception
(DRX) 605, and when the WIRU 310 determ nes that a CSG nei ghbor cell is
above a threshold 610, it reads the CSG nei ghbor cell SI 620. The threshold
above which the CSG nei ghbor cell needs to be may be signal ed by the

net wor k om0@48¢ SI oFigure Geth blatle diagROnHustageng YTk \babed pekcedurieded by t he

W'RU aut onomousl y. . Furt re, there a - eriodicity, of the
Drx cyol o RaBHE nfieba paFST Rl tuioCT foP and FrtTTh REk:SaR g ' o
m ni mum | eagtshffientaalestigadlad dieohtiguaes Wweektib (DRE) §5,amd whémehsedi cat ed
RRC nessage. The sdiggnal, strength threshold_and m ni pnum periodicity of the

DRX cycl e Whl Usdl Ordstemiags it RAE @ peisabpiigllds ehsie afbaedatd@l b 18pdadcast .
[0044] AdGh{ (@ephLikhbdNBNSITERY, Phe Brldh RN Me b GllANS nbliERYTEY S10 o

inplicitly exten uration and thereby exten opportunity to
per f or m measds éorbatmapheGiGhaled dgiybidre walosk dn00wSHI bf in WediWaRd BRE i s abl e

to read the CSG nei ghbor, cell." s he WIRU 31 be configured to
fond- o meASRRe AT TR T e B RS R AeBRE I R TGS ol ved
the PCl comnditisd ©hif3hum HeeiotRasWf EREDRX §BRIMecdBYo 180t ehWITIRU BOY tof t he
CSG nei ghbor _cell, an information elenment (1E) indicating that the PCl

conf usi on Fad theseighbprasl Slophe saimym lengthiapyhe signatad bydde netgpde, t here
may be t ren i el: Q e t he
first rre\gs?rﬁ Egéngﬁtoﬁﬁg%? P gﬁgé%grﬁﬁgh@%s%gééw&é 1%2%99 tﬁ&o%ﬂéiﬂe\gg%ina d strength
reaches ominiossegerdodpatyt ofcthe AIRX hy@ds hodydbe srdivet by RO pgnabag aitbaent

/rA\Ie{)ce);;a![?\ﬁéﬁ{}gte%&%r%g&a\é\{RU 310 reads the CSG nei ghbor cell SI.

[0044] Additionally, there may be a threshold that allows the WTRU 310 to
implicitly extend the DRX duration and thereby extend the opportunity to
perform measurements on CSG neighbor cells.

[0045] If the WTRU 310 is able to read the CSG neighbor cell's CGI 620,
the WTRU 310 may be configured to send a measurement report to the network
indicating that it has resolved the PCI confusion 630. The measurement report
may contain the PCI of the CSG neighbor cell, an information element (IE)
indicating that the PCI confusion is resolved and, optionally, the neighbor cell
CGI. Hence, there may be two measurement reports for certain neighbor cells,
whereby the first measurement report is sent when the CSG neighbor cell signal
strength reaches or crosses a particular threshold, and the second measurement
report is sent when the WTRU 310 reads the CSG neighbor cell SI. Alternatively,
the WTRU 810 may combine the two measurement reports into one
measurement report by attempting to read the neighbor cell SI when a time-to-

trigger (T'TT) timer is running. When a measurement report is event-triggered,



the WIRU 310 may conbi ne the two neasurenent reports into one neasurenent
report by attenpting to read the neighbor cell SI when a tinme-totrigger
(TTT) ti meo208/12083Mi ng. When a measurement report i s eveorAlSzeggsred, t he
measurenent report is only sent when ®he condition to send has been true
for a TTT. The neighbor cell CE SI may al so be piggybacked as part of an
exi sting RRC nessage. [0046] If the WIRU 310 has no idle tinme from DRX
avai l able to read the CSG nei ghbor cell SI 605, then the WIRU 310 may be
conf i gur edh¢ mesewdnzenveesart eneny segpdrdn the camdition hesendR@sihess age foo t he
net wor k aski,jag 4.0 be provi Kkih a sur.ement p 615. ternatively,
When t he- ELE G PapBh el Tl ihie? 5T bR ARSI AR exi 2t ng
measur eneRRC eRREdge. (€. 9., when the nei ghbor cell signal strength is above
a particular threshold 610])5 the WIRU 310 may send_an | E indicating that it
needs a med4f ement fghp VEBBU 30 kasng e HgeghowrDRE avadpblethirgad theymy al so
be pi ggybaake r LSt tjvely, or
'n addti o EBRGATS AR, T shOIERY RS e e PR he

measur enemeasgpanéntorepanty oo thg rot RRCRR€s smgenget toethleemgivhrlofasking twelas ur enent

gap it needs .to.read the nei ghbor ce S|,, and. whet her t.he
requires S EEhY! @ugleaalbfe%}e %pu%L%-i%S}eW% bl engé%esﬂﬁﬁ kU 310
may al so spesits X nehbarodieto e ARSI Lisiwpuhd cRiBEd stBeds@admbherdpstisnei ghbor

cell SI 625. [0048] In one enbodi ment, a nethod of determ nsié){r%? validity for
PCl to Cale-gapiieadhe seighbor ¢dlpigmal gtieasth isiabae arartinnlay hgedwld 610a net hod

of determpj | i - i j o read a
first set t@% Q%Yﬁgf:ﬂgq%%%%gor @%d(z:%ﬁn%%%tMr(%ggg%ﬁaéat%ﬁg&ggﬁ%&[rpe % The
WRU 310 rrayebdd thomeighhoedell GlsThiseE heay hlsst bes pigggbadBledf ar patteofreai ghbor
CSG cel |l incl .udiﬂgct he PCl

existing message.

<

[0047] Alternatively, or in addition, the WTRU 310 may also report to the
network, within the measurement report or any other RRC message, the length
of the measurement gap it needs to read the neighbor cell SI, and whether the
WTRU 310 requires one contiguous gap or a plurality of smaller gaps. The WTRU
310 may also specify the number of gaps it would need to read the CSG neighbor
cell ST 625.

[0048] In one embodiment, a method of determining validity for PCI to CGI
mapping is provided. Figure 7 shows a flow diagram for a method of determining
PCI to CGI mapping 700. The WTRU 310 is configured to read a first set of SI of
a neighbor CSG cell 705 including the PCI or CGI. The WTRU 310 may be
configured to store the first set of SI for the neighbor CSG cell including the PCI
710. When the SI is read 705 and stored 710, the WTRU 310 may be configured
to start a timer 715. The timer may start when the WTRU 310 starts acquiring
the SI of the neighbor CSG cell. The timer may be configured to indicate the
period during which the PCI and CGI remains valid. When the timer expires 720,



710. Wen the SI is read 705 and stored 710, the WIRU 310 nmay be confi gured
to start a tinmer 715. The tinmer nmay start when the WIRU 310 starts

acqui ri ngwohe108h0s3f7 t he nei ghbor CSG cell. The timer nmaychbasecanfsgared to

i ndi cate the period during which the BCl and CA renmains valid. Wen the
timer expires 720,the WIRU 310 may be configured to read (i.e., retrieve) a
second set of neighbor's SI 725. The WIRU 310 nay conpare the first set of
SI with the second set of SI to identify the CAd of a CSG cell 730. In a
case t hat tht®TRYUSHOswy lof coBfignetdthesad Ge., setrtnd) setcond sGlof neigbbyisRU 310

has unanbi S i i.fi.ed the CAd .of .a CS | . . In cas hat t he
Uaes 10 Kool W bR e e E Rt oSt iyt o R B Sl o event
the WIRU 34 Qientidytliee@GI bf NOSGRellwsonia {&dse thatithe firef s bkSaatthespes ti ng a

cell of a certain PCl. Resolvi ng PCl confusion neans that the WIRU 310 has

unanbi guo§gand;sgbat P tlae WIHRU iSd B hep tpapbapyousty ideasfed b CGloHadSCrne WIRU
310 may b i i i +.0Rs,f.0 i ] to CQ3
mappi ng i gewﬁ?d@gﬁﬁ%%@@\g&%mﬁ@oﬁa 2@8 %%ﬁ&t(ﬁ{ee C{?\%'l\lg% aglt%(gﬁéllgt}?egqui red
to read t velidity oiméermwangieebo the BITRU BA6 fuifiRck®1Ongalye woveg Gmadyo flrom t he
nei ghbor CSG cel |l for whj.ch it read the , pand .en nter the same PCl on
Bnorhor c8ang whimriring ackll of RSt S CL R AR R S Rae it B P REE t ne

nei ghbor ¢ehd thSl Wagal 810 Hag WAARIDiSddusKRid cAGified FhB edddtith {(COgResa USG € read
nei ghbor cell SI, or conditions for which the WIRU 310 no | onger considers

the SI as¢¥®id which results in clearing the stored information with the

assoct at e[ QORQ) yFauTmG U 6. AELELARL 0 15, WBHaRA0LTRY use a

validity timer 720 as describ bove.” The duration e va timer
may be pr véhidefthe@Cloro cGHmadmdndys vhbd natdwhk corditiennanideewhiclt blee val i dity

i mer my bt 2y o4 ypen, L ansp3sken € Lhe TasH-ATERH6R%h Ly gont &l M g
move away from the neighbor CSG cell for which it read the CGI, and encounter
the same PCI on another CSG cell. In this case, the WTRU 310 may then have to
read the neighbor cell SI again. The WTRU 310 may determine if it needs to re-
read neighbor cell SI, or conditions for which the WTRU 310 no longer considers
the SI as valid which results in clearing the stored information with the
associated PCIL.

[0050] To make this determination, the WTRU 310 may use a validity
timer 720 as described above. The duration for the validity timer may be pre-
defined or signaled by the network. Alternatively, the validity timer may be
started upon transmission of the measurement report containing the concerned
PCI and associated CGI. Alternatively, the timer may be started when the WTRU
310 stops detecting the concerned PCI. Alternatively, the timer may be stopped
upon determining that any of the conditions described below are met.

[0051] Thus once the validity timer expires or is stopped, the WTRU 310
may then read SI of the neighbor again to determine the CGI. Alternatively, the



PCl and associated CAd. Alternatively, the timer may be started when the
WRU 310 stops detecting the concerned PClI. Alternatively, the tinmer may be
st opped wwonotietessmi ni ng t hat any of the conditions desecirhmsdolomebiym ar e
met. [0051] Thus once the validity tixer expires or is stopped, the WRU
310 may then read SI of the neighbor again to determne the CQ.
Alternatively, theWRU 310 may wait for a network indication to re-read the
SI instead of the WIRU 310 autononpusly re-reading it. The network nmay

si gnal ondVEBMN®H) welyi dait fort & metperk mdidadionglol re@8&1 ¢bé IS4 ingead hé theet wor k

may si gnal idity tiner peri,od per, CSG cell. [0052] Alternatively, an
o Delr e AR hatdntrendl R ThE BRI Rk PRESHIY 350
perfornms aalieReltaat ipefioprfoc alUTSG REILS edrethleShaAwdSWnibibeall @ndvatdity e

network (PLMN), the WIRU 310 may be configured toread the SI of all of the
nei ghbor &BR¢sParEdgrtePmeele PCI to CAE nmapping. The WIRU 310 nay be

configure read : | : I 3 i y have
been r eadq%ée%])r e V\h% grﬁgg%%h IBII%IC%@I%%%@g?%\%doﬁlsa%\ggﬁﬂ%si ISHI%{El\/l\l) .
Addi t i onalwhenepartbe WIERWIERO 1810rpe efresalect mnpeseidect domelats andk Mibkel ect i on,

Shoul a r e reimept BErreskPLALT Y VRGO s g S hbs g RSt

i1l ustrat g3l dtld A&khBha@TA0 H@foran tHRI POkl G IRk PIHNTRE WERUB10Mnd0r PCl to
CA mappi ng accordi ng to _another enbodi nent 800. The WIRU 310 is confi gured

toread a Perespfigwieddp rgad dhpiSlof al|ofghe peigibgriells 3@ ¥dhey Bare berlt udi ng
e PO 0 SP0u e TOT BRUOS GO0 Sl sl
det er mi ne Ankiétidverllyt oecareippWiR Vi) 0 perfooms iadeseldction et b PLMNeseWEROn310 i s
cont 0 o, L0 L5106, 1) e SS9 el s, Shanasd LBt
cel | should re-read to perform the PCI to CSG mapping.

[0053] Figure 8 illustrates a block diagram for a method of determining

validity for PCI to CGI mapping according to another embodiment 800. The

WTRU 310 is configured to read a first set of a required SI of a neighbor CSG cell

805 including the PCI or CSG ID. The WTRU 310 may be configured to store the

acquired SI for the neighbor CSG cell and the PCI 810. The WTRU 310 is

configured to determine whether the mapping may be considered invalid. The

WTRU 310 is configured to determine if the serving cell has changed, that is, an

inter-cell handover has occurred, and whether the source cell or the target cell

are not using the concerned PCI 815. In a case that the determination is positive

in 815, the WTRU 310 is configured to re-read a second set of the SI 820. The

WTRU 310 is configured to compare the second set of SI with the first set of the

SI825 to determine whether the PCI confusion is resolved 830. The WTRU 310 is

configured to transmit a message (i.e., measurement report) to the network

stating that the PCI confusion is resolved 835.



are not using the concerned PCl 815. In a case that the determnation is
positive in 815, the WIRU 310 is configured to re-read a second set of the
SI 820. TWe RSB0 is configured to conpare the secon@Ccyals2@o/08l97wi th the
first set of the SI 825 to determ ne hether the PCl confusion is resolved
830. The WIRU 310 is configured to transmt a nessage (i.e., measurenent
report) to the network stating that the PCl confusion is resolved
835.[0054] Alternatively, the mapping nay be considered invalid when the
WIRU 310 r@godhe conhitguradtietyo thendappineasay brentsidersdr invedit hwime ¢lsd | usi ng

t he concer, | . This may occur when the WIRU 310 nov away, fromthe
orcornog WERE 1 why R Pot ORath st RE B b oo e Daroy B B RHAGA Ry when
the WIRU 340 comerhal PODfTIgYmed ud atlieatthBVTRY 8iGhoked aWal liosn B , t hat
is, two distinct cells using the same PCls may be heard at_ a significant

level at gopgeyeer pabatlieapatives. hepprARngayaee edddaed davalid whethhen the
WRU 310 IWTFEF&IG"%?’??&&&%%HMI% détgctapéﬁtélli\é\ﬂomo} E}gﬁﬁie@é[?%{l%g, R but the

handover fal or fails due to the WIRU 310 bel ng access. Wen the
mappi ng bedomes céllading the baamyWPRUs 31§ healyeasil ghalsigrofitdre lretlworkgivdrat t he

mapping is invalid or re-atte decodi ng, t he.. t he.ne i he PCl is
D ToloR: T Chmap Bl bR he GRRo R AL e Kot 85 "Ry
310 to penf@rmteeashngioSkr td DQIB)itALhesRbine BCI KliehaBhn@sJer FRs, 58 gnal t he

CSG nei ghbor cells, either in the SI or RRC nessages, indicating the CSG
nei ghbor d&aily due pathe FETRIPRSL B heingedanded aeqess.r WhgN the nemping hecRU 310 may

be confi gy &d;id Pnd ﬁﬂ%{l B%o ﬂafé%%ﬁﬁ% %ﬁ@ﬂ&%@k%ﬁt&gkﬁeﬁpﬁc f‘sﬂn@ id gplicit

conditions or tiner values a nti oned above wt e o Figure 7. For
t he remai meagteGiE deebding tha € CARE r3%0 timey threelP@l s mhesuRell, droreCBGEmAPPI Ng.

100561 1100t e G AL TR USSP E MO8 (e, 6

set to [0055] Alternatively, the network may signal the CSG neighbor cells, either
in the SI or RRC messages, indicating the CSG neighbor cells that the WTRU 310
needs to re-read the CGIL. The WTRU 310 may be configured to read the SI of the
signaled CSG cells based on implicit conditions or timer values as mentioned
above with respect to Figure 7. For the remaining CSG cells, the WTRU 310 may
retain the PCI to CSG mapping.
[0056] Alternatively, the network may use an IE with a re-read CSG
neighbors signaled in the RRC messages or SI. When the IE is present, or set to
true, the WTRU 310 may re-read CSG neighbor cell SI to confirm the PCI to CGI
mapping. The IE may be one common IE set for all CSG cells, or the network may
signal one IE per CSG cell.
[0057] Alternatively, the WTRU 310 mapping between the CGI and a
predefined PCI (used by a CSG cell or a hybrid cell) is considered valid when a
set of WTRU conditions or measurements match a set of conditions or

measurements where the CGI had been previously measured (i.e., fingerprint,



true, the WIRU 310 may re-read CSG nei ghbor cell SI to confirmthe PCl to
CG mapping. The IE may be one common | E set for all CSG cells, or the

net wor k s 28iogineds7one | E per CSG cell. [0057] Alternat ipeglugomhgoitRU 310
mappi ng between the CA and a predefimed PCl (used by a CSG cell or a
hybrid cell) is considered valid when a set of WIRU condi tions or
measurenents match a set of conditions or neasurenents where the CG had
been previously neasured (i.e., fingerprint, measured geographi c position).
The condi marsral geeasphienesitonrafhbeondigiondent meyswbmehts seyvhbatharacr o

| th [ [ | l|id.f
ot e~ ot i natF R ol AR BB SEr o AC1L BF LGP TSBE R AP Ghit TR ot wor k.
or until tohey \FRIh 330d detegirdidetined basighfled @apRidiy of SnfibndtdRgebn Yidhi d.  For

exanpl e, the mapping % no lon be valid in a case after handover
failure tdhanesmrEepr up hf%‘é[@ﬁé@lwét%%%%m the MANDHRE HtOOLEEPS and t he

CSG cell iggy;§! &ﬁﬁ%ﬁlﬁl@ tRE n@%g%ﬁ%‘é@%%%&'be%hd%y}géﬁ & 1lRved range)

[ 0058] AIternat RU 310 nbves out o ocation area (LA
or tracki figilarega a(G) celt thajunétmbeaﬂea:o(lmmdﬁhgemﬁw o8drsiamdithe Ggpét ed t o

oo o Ten & Rulost i 54 b AR Se PG Oy fhi e Mot SR ot 1 on ar ea

updat e or [o@B#]i ng aARamama;e vﬂ{enuwwmsatmahbm afted o 1deddion pead e _
occurs). The WIRU 310 may neasure all nei %@bors within this area, if it is

inide sthibor Hackimg arﬁéé’fﬁb%ﬁ%’fﬁ@ ayeaft >szﬂ|)W@mJ Ptiiisstrigasredfo cel |
f d d
the iRy 31608k Ui eSe Rttt b nelglarb i (HIEs 2 Bt B SEfiken P90

i s above anfohmesiholad ihealid (Cenhitgurkeas axmmltloodtldn arEaOIpdafce bheoﬁahg/\or k
indicates to t WRU 310 that. it sh sure t 0059] The
WIRU 310 AP UOTF BT e atioPdatal U RS} R e rtHssr 1 Bad U 3105

measure all neighbors within this area, if it is in idle state, or cell paging channel

(CELL_PCH)/URA_PCH state, or cell forward channel (CELL_FACH) state. If

the WTRU 310 is in an active mode, the WTRU 310 measures the CGI and CSG,

if the quality of the neighbor cell is above a threshold for a configured amount of
time or if the network indicates to the WTRU 310 that it should measure the
channel.

[0059] The WTRU 310 may consider the acquired SI for a neighbor CSG
cell with a corresponding PCI as being invalid when the quality of the neighbor
CSG cell falls below a threshold. Optionally, the WTRU 310 may consider the SI
as invalid if the quality or signal level of the neighbor CSG cell is below a
threshold for a configured or predefined period of time. The quality may
correspond to the common pilot channel (CPICH) energy per chip (Ec)/noise
power spectral density (No) or the reference signal received quality (RSRQ) for a
UMTS or LTE system, respectively. The signal level may correspond to the

CPICH received signal code power (RSCP) or the reference signal received power



cell with a corresponding PCl as being invalid when the quality of the

nei ghbor CSG cell falls below a threshold. Optionally, the WIRU 310 may
consi der wbeofti12es37invalid if the quality or signal |evecTafs2aiom3ovei ghbor
CSG cell is below a threshold for a cinfigured or predefined period of

time. The quality may correspond to the comon pil ot channel (CPICH) energy
per chip (Ec)/noise power spectral density (No) or the reference signal
received quality (RSRQ for a UMIS or LTE system respectively. The signal

| evel may (BSRPéai"tploadthfﬂ‘& be aJFT EHysteoei neepecdivghal Tleotherepolé rméRBER) or t he

ref erence S cel v R a UMr § T ste

Fespect | vary oo R B SoE T e A om G TREEAIEbr & wiRy
determ nednéyhbésmghrea_ e tm@rraa'ﬁ%ﬂf asmBYspeeific WG ghfeolyort lB!@u@ﬁEﬁng{ k as a
specific CSG threshold or by using an existing absolute threshold value

that is céristiggrabgose ﬂHleﬁ]éqldVﬁNeéhﬁF tsfeefeyrestfor ather Iptradiropepcedent s. For
exanpl e, %ﬁ%ﬁé&,ﬁ%m&%v@&g“%‘%@ e%?%”é( ?tn@@arsuk?rn‘?a%h%duse\@h@ﬁn ahﬁJeotH&asur ement
gna power

(reference si recei ve erence signal received
quality (RSRGbpkh§VbﬁnﬂnaﬁwﬂsasumﬁtOwﬁaemmﬂugaabmmavadmoweqGRSRH)DD per f orm

certain neasurements Alternat el set to an ured
ORRRI o T R bt T B b R iy v T
Sl val i di st réfuliRsdnBigevdl v, cettaen raeshaldhts Aldahatineyesh bifs@ubhhaet i ng a
pre-defined or signaled offset fromthe signal |evel or quality of the

nei ghbor ¢&B¢ FOIﬁtgwrﬁ%threﬁl@oldﬁ Bayir3dded bﬁéhle YR YSd06e detiermimidieatedui ri ng
the Sl of Bﬁa%haﬁ ghby ‘%sphn UA%QEJQ@ %gkllcﬁﬁegmh' fy d{%{erﬁhgg&' by €vel  of
may 1 nply { RU

t he nei ghbor ce hat t 0 1's noving awa romthe
nei ghbor GSraeetihg apde-tibngt atrapndled yifoft fame cdundignaligved od qﬁdtle]yexﬁ theCSG cel |

St gnal || eBEIRRbPT EAEEN G g BB BIEY ST0 Brg i el et e hfPEHGE R any of

t he Confi@ﬂﬂﬁﬂnﬁgﬁgMﬁ%Mpnt events and criteria.
[0060] The reduced quality or signal level of the neighbor cell may imply
that the WTRU 310 is moving away from the neighbor CSG cell and the
probability of encountering a different CSG cell with the same PCI coverage may
increase. Alternatively, the quality or signal level of the neighbor cell is below the
reporting range for any of the configured measurement events and criteria.
[0061] In case the concerned neighbor cell triggers a measurement event,
either a normal event or a CSG-specific one, such as A3 in the case of LTE, the
WTRU 310 may consider the SI as invalid when the condition that had triggered
the event is no longer true or when the leaving condition for the event becomes
true. In other words, the neighbor cell is no longer a predefined offset better than
serving. Event A3 may represent neighbor cell becomes a predefined offset better
than the serving cell.
[0062] The WTRU 310 may consider the SI of the neighbor cell as invalid

after successfully transmitting a measurement report containing the information



[0061] In case the concerned neighbor cell triggers a nmeasurenent event,
either a normal event or a CSG specific one, such as A3 in the case of LTE,
t he WIRU w0Qomengossensi der the SI as invalid when the comrdirtisesionba@ti had
triggered the event is no |onger truetéor when the | eaving condition for the
event becones true. In other words, the neighbor cell is no |onger a
predefined offset better than serving. Event A3 may represent nei ghbor cel
beconmes a predefined offset better than the serving cell. [0062] The WIRU
310 nmay cohsiided by heqStingfth¢ Akofitdieghhon atbét waslsi afved irdnahitéingsotioessful |y

transmtting a.neasurenment report cont.aini e informat.i ongbt ai,ned by
hoaut 1 ng e eI R R SRpRY B RE AR B e BRERERERAG U s

net wor k t WeTRERSLW @8RRtIthiLPOdrin40H Rbmithg rhdBoi5@r @adidetdrasiintgidrat i on,
the WIRU 310 clears _this information fromthe nmenory or considers it as
invalid. [@53] ThelhrRUTEY 3lhmascwnsidgsthe petvaredutlfera opighber gelhas ghbor
cel | as belfg, iifiald driiennkn e MiRUs 83 Olch ey efic U SodbRAPT AchNlopapa, or the
geogr aphi cal "area that triggered the neasurenents.” Specifically, upon
reporti ng geeabhipapameithit yriggeeal thessegparementseSpetfivadly, updrerepdRNSB10 may

clear the,stored SI.. for the PCl i as read, |.f i tore

S Cor et JE9hE B sl dutsshed o, IR p T S o e PR a8 PRE ety

geogr aphi gadred St forahd PETEhadEad, ToWy§eo@ral AlGahaivad this hhheenpsf nt area
where the current PCl is considered to be unlikely. For Exanple, according
to the stdépedViRRgdtQis Maving tharaiirent gererpoicabateanynd eBtE¥phBA¥™ 0 any of

the CSGs ;ggge@ghicm L& mr{dgl%rﬂ)ﬂiﬁ are%%é’flettg@@ummg%gse d ikh&Rfo hde S of

a nei ghbo and re-acquire the e networ S a nessage
expl i ci t | ynlikdlyc &oi kigatplé, ecdtflirlg Rltheistalied dingagpitint adguatéorathslPEbr a PCl .
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[0064] The WTRU 310 may clear the SI of a neighbor cell and re-acquire
the SI if the network sends a message explicitly indicating to the WTRU 310
indicating to acquire a SI for a PCI. The PCI corresponds to a PCI for which SI is
stored by the WTRU 310. The message may be measurement control or
reconfiguration message.

[0065] The WTRU 310 may consider the SI as being invalid when the
network sends a measurement to the WTRU 310 to stop inter-frequency or inter-
RAT measurements. For example, the WTRU 310 no longer has an inter-
frequency or inter-RAT measurement configuration.

[0066] Alternatively, the WTRU 310 may consider the SI as being invalid
upon changing RRC states such as from idle to connected or vise versa.
Alternatively, when a state transition occurs and the WTRU 310 has this
information stored, it may inherit and use the same information in the new state

until considered invalid as determined by any of the alternatives defined above.



[ 0065] The WIRU 310 nmay consider the SI as being invalid when the network
sends a neasurenent to the WIRU 310 to stop inter-frequency or inter - RAT
measur enewo010Aans3exanpl e, the WIRU 310 no | onger has amcCirniSesivogpaency or

i nt er- RAT neasurenent configuration. 170066] Alternatively, the WIRU 310 may
consider the SI as being invalid upon changi ng RRC states such as fromidle
to connected or vise versa. Alternatively, when a state transition occurs
and the WIRU 310 has this information stored, it nmay inherit and use the
sane i nf ol®@d7dlon i niftthe SAesvcenadered mtsiihvaloh sinderf edmeasekeingnasertet ey mi ned by
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reporting [0¢6R]i dentinahodher@erRdifeht, @bcddyibsd fdr egloktink 0sH tBsdurbaselbeen
nmeasured by the WIRU 310 (900 and 1000). The nethods maybe used in
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from the WTRU 310 to the network may be performed using a measurement
report message or any other or new RRC message defined for this purpose.
[0069] In a first method, illustrated in Figure 9, the WTRU 310 is
configured to read PCI of the CSG cell 905. The WTRU 310 is configured to
identify CGI corresponding to the measured PCI used by a CSG cell 910. The
WTRU 310 determines whether validity of the mapping is true 915. The WTRU
310 is configured to report to the network (i.e., source cell) the CGI corresponding
to the measured PCI used by a CSG cell whenever it has a valid mapping of the
CGI for this measured PCI 920 The WTRU 310 reports that the CGI corresponds
to an allowed CSG 920. The WTRU 310 is configured to report to the network, in
a case that the mapping is not valid, that the CGI of the measured PCI does not
correspond to the CSG cell925.

[0070] Optionally, in case the CSG is not allowed, the WTRU 310 only
reports this information, and does not report the CGI. Optionally, in case the

CSG is not allowed the WTRU 310 does not report the CGI or any additional



WRU 310 determ nes whether validity of the mapping is true 915. The WRU
310 is configured toreport tothe network (i.e., source cell) the Cd

cor r esporiongioiogsne measured PCl used by a CSG cel | whegewseoiow3dyas a
valid mapping of the CG for this neasured PCI 920 The WIRU 310 reports
that the C3@ corresponds to an allowed CSG 920. The WIRU 310 i s configured
to report to the network, in a case that the mapping is not valid, that the
CAd of the neasured PClI does not correspond to the CSG cell 925. [0070]
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described and illustrated in Figure 10 for reporting CG to the network
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confi gur edinique cell identities (i.e., PCI) grouped into 168 unique cell identity groups. The

WTRU 310 is aware of a range of PCI that are reserved for closed cells (i.e., not

hybrid cells or the open cells). Any PCI that is outside of the closed cell range is

in the hybrid cell range or the open cell range. The WTRU 310 is configured to

read PCI of a CSG cell 1005. The WTRU 310 determines whether the PCI

corresponds to hybrid cell 1010. If the WTRU 310 detects that the PCI

corresponds to a hybrid or open cell (based on the knowledge of a range of PCIs

utilized for hybrid or open cells) the WTRU 310 knows that the cell is in allowed

range 1015. The WTRU 310 is configured to report information to the network

when the WTRU 310 determines that the PCI is or may be used by a CSG or

hybrid cell that is allowed 1020. If the cell is in closed cell range 1025, then the

WTRU 310 reports information to the network indicating that the PCI is used, or

may be used with high probability by a CSG cell that is not allowed 1030. The

PCI may correspond to a closed cell of which the WTRU is a member.



read PCI of a CSG cell 1005. The WIRU 310 determ nes whet her the PCl
corresponds to hybrid cell 1010. If the WIRU 310 detects that the PCl
correspomnae 20m/2083ybri d or open cell (based on the knowpetdgs2aib/oarange of
PCls utilized for hybrid or open cell®) the WIRU 310 knows that the cell is
in allowed range 1015. The WIRU 310 is configured to report information to
the network when the WIRU 310 determnes that the PCl is or may be used by
a CSG or hybrid cell that is allowed 1020. If the cell is in closed cell
range 10250013ﬂlen t hReWFRING1D thap td BCT wfaammast heomsetlovithbighairabatklitndi cat i ng

t hat the be sed WI r. .a. CSG cel |
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cell or any other RRC nessage. , in a nmeasurenment report sent as a result
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a condition 1 ndicating urgenc performng t over 1s net 0074]
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successfull H decodes the
above a received signal level, or after expiration or stopping of a timer started

upon detection of the hybrid cell or CSG cell above a certain received signal level.
The timer may be stopped in case the WTRU 310 successfully decodes the
identity of the hybrid cell or CSG cell. The timer may be stopped and the WTRU
310 may successfully decode the identity without allocation of gaps by the
network due to opportunities arising from DRX operation. Optionally, the timer
may only be used in case signals level from the serving cell, hybrid cell, or CSG
cell are such that the handover to the hybrid cell or CSG cell is not urgent.

[0075] Examples of conditions for determining the urgency of the handover
procedure include, when a signal level of the serving macro cell is below a
threshold, when the signal level of the CSG or hybrid cell is above a threshold, or
when the difference, in dB, between the signal level of the CSG cell or hybrid cell

and the signal level of the serving cell is above a threshold, which may be



identity of the hybrid cell or CSG cell. The tiner nay be stopped and the
WRU 310 may successfully decode the identity w thout allocation of gaps by
t he net wow® 2d10e1208370pportunities arising from DRX oper arcorus2a@owsmnal |y,
the tinmer may only be used in case signals |evel fromthe serving cell
hybrid cell, or CSG cell are such that the handover to the hybrid cell or
CSG cell is not urgent. [0075] Exanples of conditions for determ ning the
urgency of the handover procedure include, when a signal |evel of the

servi ng maegativs|The ktivelconditionhmay hptidpalishbe usérk oslygnalast éhekenying he CSG

or hybrid cell is above eshol d,. o en .t difference, in dB, between
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CA . Altemmairhyabdly, theeniigiie@tidbdYerPeetb@ts hRnRdies:ias tatheiiweal i on to
the network that the WIRU 310 nay attenpt or is attenp neasur enent of

. tin
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may be equivalent toa request to tHhe nerwork to not allocate a gap to
facilit at etateashatehendll shohhdlo@ed, swwh iadinationd magbeequivaiint thareplest i s not

nf or mat | 07 TS TETG SEeT FOEE 8 KIS0 R B! AAUE GODaTT happi ng
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means that the PCI _may correspond to an all owed CSG cel
attempted. Optionally, this information is only sent in case the WTRU 310 does
not have a valid mapping of the CGI for this measured PCI. Optionally, the
absence of indication means that the PCI may correspond to an allowed CSG cell
or hybrid cell. Alternatively, the absence of indication means that the
measurement of CGI is not needed.
[0077] The information may include presumed or measured CGI of the CSG
cell or hybrid cell using the PCI, if available. This may be reported along with an
indication of whether the CSG may be allowed. Optionally, in case the CSG is not
allowed the WTRU 310 may only report the information, and not report the CGI.
Optionally, there may be an indication of the time when the mapping between
the PCI and the CGI had been determined, or whether the CGI had just been

measured. Optionally, the information is only reported if the mapping between

the CGI and the PCI remain valid. Optionally, this is only reported if the WTRU



or hybrid cell. Aternatively, the absence of indication neans that the
nmeasurenment of CA is not needed. [0077] The information nmay include
presunmed wo 20aRk083ed CA of the CSG cell or hybrid cel |l pasiusgomosoPCl , if
avai l abl e. This may be reported al on@mw th an indication of whether the CSG
maybe all owed. Optionally, in case the CSGis not allowed the WIRU 310 may
only report the information, and not report the CA. Optionally, there may
be an indication of the time when the napping between the PCI and the CG
had been @dbes mbhadarooef avePOEcontheio@Gvhhedy thstP Gledithredlowed :S@ps i onal | y,
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condi ti 0N may command the WTRU 310 to measure the identity of the hybrid cell even if
the WTRU 310 does not provide the indication. Gap allocation may be indicated
in a reconfiguration message or in a measurement control message.
[0079] Optionally, the network may allocate gap only after a condition
indicating urgency of performing the handover is met. For example, the allocation
may be performed upon expiration of a timer that was started upon reception of
the message from the WTRU 310 indicating that a detected PCI may correspond
to a CSG cell or hybrid cell that may be allowed. The timer may be stopped upon
reception of a WTRU message containing the identity of the CSG cell or hybrid
cell. This procedure may leave some time for the WTRU 310 to decode the
identity of the CSG cell using natural opportunities due to DRX operation, thus
avoiding needless configuration of gaps.
[0080] Other examples of conditions for determining the urgency of the
handover procedure include when a signal level of the serving macro cell is below

a threshold, when a signal level of the CSG or hybrid cell is above a threshold, or



i ndi cating urgency of perform ng the handover is nmet. For exanple, the

all ocation may be perforned upon expiration of a tinmer that was started
upon recepvi2om/bsthe nmessage fromthe WIRU 310 i ndi cat ipog/ush@i/oaosdet ect ed
PCI may correspond to a CSG cell or mebrid cell that nay be allowed. The
timer may be stopped upon reception of a WIRU nessage containing the
identity of the CSG cell or hybrid cell. This procedure may | eave sone tine
for the WIRU 310 to decode the identity of the CSG cell using natural
oppor t uni whes theeiffoeDRXimABr kxttivenn thdsignaMovdiohther(@@diceld sr bymfid cpll at i on of

gaps. [0080 her es.of conditions for deferm ning,the urgency of
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towards the CSG cell. [0082] The WIRU 310 rmay attenpt the neasurenent of
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measur enet owhanidifigtedihblBE RNEEmehNudh detection of the PCI of the CSG cell or
hybrid cell with a received signal strength or quality above a certain threshold.
The WTRU 310 may initiate the measurement when the difference, in dB,
between the signal level of the CSG cell or hybrid cell and the signal level of the
serving cell is above a threshold. The WTRU 310 may initiate the measurement
upon expiration of a timer that is started when the PCI of the CSG cell or hybrid
cell is detected with a received signal strength or quality above a certain
threshold. The timer is being stopped if the signal strength or quality falls below
a threshold. The WTRU 310may initiate the measurement after transmitting the
measurement report containing the PCI of the CSG or hybrid cell. Alternatively,
the WTRU 310 may initiate the measurement after transmitting the
measurement report containing the PCI of the CSG cell or hybrid cell with an
indication that the PCI may correspond to an allowed CSG cell or hybrid cell.
[0083] To support triggering of measurement reports in any of the above

methods, new measurement events may be defined. The definition of distinct



bet ween the signal level of the CSG cell or hybrid cell and the signal

| evel of the serving cell is above a threshold. The WIRU 310 may initiate
t he measuwermeni120436n expiration of a tinmer that is starwred/vsken/osdvel PCl of
the CSG cell or hybrid cell is detect®d with a received signal strength or

quality above a certain threshold. The tiner is being stopped if the signal
strength or quality falls below a threshold. The WIRU 310may initiate the

measurenent after transmitting the neasurenent report containing the PCl of
t he CSG orveytsiadlitaks theAlteer diftdareet threshvdd s/ fPRUeBhDonEPGiaeilt dchyriche
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measurenent reports in any of the above nethods, new neasurenent events nay
be definedre #aerihetli nition of distinctevents facilitates the use of
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potenti al tAe VolRRH 338G cel | or hybrid cell by the WIRU 310. [0085] Event H4
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identified as a potential allowed CSG or hybrid cell by the WTRU 310.
[0086] Event H5 occurs when a serving becomes worse than a predefined
threshold1 and CSG cell or hybrid cell neighbor becomes better than a predefined
threshold2. This event is similar to event A5, with an additional condition that
the neighbor cell is a CSG cell, hybrid cell, or is identified as a potential allowed
CSG or hybrid cell by the WTRU 310.
[0087] Event H6 occurs when an identity of a neighbor CSG cell or hybrid
cell has been successfully measured.
[0088] Figure 11 shows a method for receiving signaling ina WTRU 310 to
begin reading SI of a neighbor CSG cell and allocating reception resources at the
WTRU 1100. The WTRU 310 is configured to receive a signal to read the SI of at
least one neighbor CSG cell 1101. The signal may have been generated by the
network in response to the expiration of a timer, or may have been signaled due
to an event such as the crossing of a threshold where the signal strength of the

serving cell or a CSG cell exceeds or falls below a monitored threshold indicating



threshol dl and CSG cell or hybrid cell neighbor becones better than a
predefined threshold2. This event is simlar to event A5, with an

addi t i onavocondi2oszon t hat the nei ghbor cell is a CSG celprcr/usgdmiososcel | , or
is identified as a potential allowed 8SG or hybrid cell by the WIRU 310.

[ 0087] Event H6 occurs when an identity of a neighbor CSG cell or hybrid
cell has been successfully neasured. [0088] Figure 11 shows a nethod for
receiving signaling in a WIRU 310 to begin reading SI of a neighbor CSG
cell and allapdavémgnpeospsiaon aredtemaesamahe AFEREbE10De WITRUBIRLS 310 i s
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is configured to recelve ion o gaps 1103, whic aci |tatethe
measur eneno todnsghit far umashemmtgﬂebort Sthe ebiworkhenViiRih3lee 5§ faotlid gured to

read the Sl.from CSG cell during the allocated DRX gaps 1105.
When t he §Iel%]ﬂoof§gzﬁ(é€iqgkgpf CSG cel | has been read, the WIRU 310 i s

confi gur edodsy]t r ansk dnedxARRH) b@ﬂ‘@d&iui@i@%bwﬁ@d fdhe WERWhiat BaRd@ierd Ng t he
SI for the neighbor CSG cell 1107. [0089] In one exanple, a procedure is

provi ded fornlnrRAGRE CHHn'H]é‘?/WERUOﬂQﬂDEPWWCFe(}S@ e macrpgelvERs 310
LRSS R 0L oS MTRUGAL ol e o, et
previ ous| YOSk bdhﬂﬂt@ﬁ@theﬂ df.a ﬂ'ﬂwlqusbgfeliqwedrﬁlsmyllﬁﬁhé flagegc@mmtamﬂy loal
0cat1 00 Of LIS 5B, Bl L6, 52,55l RIRYEL e, MR, 3A0rdges o
310 does not have a valid CSG ID of the cell. The WTRU 310 may attempt to
decode the CSG ID during idle periods created by DRX and/or measurement
gaps. The WTRU 310 may send a measurement report to the network containing
the PCI of the CSG cell and an indication that the CGI needs to be measured.
After a predefined delay, the network sends a message allocating gaps to the
WTRU 310 to facilitate measurement of the CGIL. The WTRU 310 successfully
decodes the CGI and finds that the CSG is included in its list of allowed CSGs.
The WTRU 310 sends a measurement report including the PCI and the
corresponding CGI. The network initiates handover procedure to the CSG cell.
[0090] In another example, a procedure is provided for a WTRU that
measures a non-allowed CSG cell. The WTRU 310 initially is served by a macro
cell. The WTRU 310 detects the PCI of a CSG cell. The fingerprint of this CSG
cell matches that of a previously allowed CSG cell. The fingerprint may be the
geographical location or the used PCI of the CSG cell. However, the WTRU 310
does not have a valid CSG ID of the cell. The WTRU 310 may attempt to decode



decode the CSG ID during idle periods created by DRX and/or measurenent
gaps. The WIRU 310 nmay send a neasurenent report to the network containing
the PCl oWothe/C&37cel|l and an indication that the CA mreeds24¢10/05@71
measured. After a predefined delay, t3%e network sends a nessage all ocating
gaps to the WIRU 310 to facilitate nmeasurenment of the CAd. The WIRU 310
successfully decodes the C@ and finds that the CSGis included in its |ist
of allowed CSGs. The WIRU 310 sends a neasurenent report including the PC
and the cdohe €560Hddnying€@le pEnwdaetasbedk by NIRX atd/sr hwadoncenerprgapedline to t he

CSG cel | . | n anot her exanple, a cedure | rovi ded, f a. WRU
Chor s Y BBUE e S PR SR et r R R R Sk Rt BEL8 veq by a
macr o cel lthe TUsG WIRU Rl @ndadeetisntthat Ped GBI ReddSGo0®! meadledf iAfigergri nt of
this CSG cell matches that of a previously allowed CSG cell. The

fi nger pri mredriipegslelaye thparrimaphiends 4 weseee allesatingsaps otheAV THU $He csG
cell. Ho oF i | . The
WIRU 310\1\%35{ @ %agtferg}t\%%% %el éché g?ﬁ%@géc@%%ﬁpﬁégmﬁﬂﬁgﬁﬁéﬁeg gtdgge%?ied by DRX
and/ or nedswsehenthg@fé. isToe iNTRIEBI0itrdipt sEaldowedE&6isr Fhe WTREPDIQ to t he

net wor k cont ai ni(gg the PCl of the CSG cegll, ag}gcfm hn(g]itecation that the CQ3
needs to DRSS Pecanfemeny 1spartMeiding dha F Ok AR HRERAIY ¥BARMA message
al | ocat i ngn@ie@Bont thelt ke BERYeSID0the ni@sulbdd. The neBaGUneIRRitafds tHaetId . The
WRU 310 may decode the CE and finds that the CSGis not included in its

list of al(dwiegs egmerreppangyran ghoweh(SSerl andiogs npeimstiatersdipgidovehcl udi ng

the PCl and dag6s. NPtheS88d .ty i ndication that the C@ needs tobe neasured.
The netm:i)goungeefstar?ds fhat the PCl does not correspond to an all owed CSG

cel | and do@xl]not iWhehahe reetaridelleratpgape tunesistotlteh& TEIG3361fbr thO091]
wnen, e ek ol OEALEUBER, LE,AFFI 5, W40 e e tesgur eren
allocated as described below.
[0092] A single or finite number of instances of gaps are pre-defined in
time. The gaps are not repeated beyond this number of instances. The gaps may
be defined in terms of sub-frame intervals with reference to a starting system
frame number (SFN) and sub-frame number. If there is more than one instance
of gaps, the time interval between the instances may also be indicated or pre-
defined.
[0093] A gap or sequence of gaps occurs on a periodic basis with a pre-
defined or signaled interval between them. The gaps are allocated until one or a
combination of the following events occur: the WTRU 310 sends a measurement
report, the WTRU 310 sends a measurement report with identity of the CSG cell
or hybrid cell, the WTRU 310 sends a measurement report indicating that
identity of the CSG cell or hybrid cell cannot be measured, or does not need to be
measured (e.g., in case the WTRU 310 does not expect to have access to the CSG
cell or hybrid cell), the WTRU 310 sends a measurement report indicating that



al l ocated as described below. [0092] A single or finite nunber of instances
of gaps are pre-defined in tine. The gaps are not repeated beyond this
nunber ofwonstoanesss. The gaps may be defined in terns ofPCIws260a8@®71
intervals with reference to a startimg system frane nunber (SFN) and
sub-frame nunber. If there is nore than one instance of gaps, the tine
i nterval between the instances may al so be indicated or pr e defined.
[ 0093] A gap or sequence of gaps occurs on a periodic basis with a pr e
defi ned orthskignal gdengthef thal CHetcelk enhyladrelTisdetyaps tlarcehal] hedVEBWinti | one

or a conbination of the, foll ow eve cur: the U.3 a

e acur e et dhE T D e ieSq RS hre R VRN et ¢y
of the CSge&fds DheRyeadhregkht céhteo] WkRJh3d BRIE AR saene@aWhe MRitvorlepor t
indicating that identity of the CSG cell or hybrid cell cannot be neasured,

or does nétdifeider thntisaprassetorped o ghe sans axgselopred WD stpeystgtetbt expect
to have a%‘ia%ﬁ%e&éiatfoﬁ%é@%n&@s'sé%ﬁéu&ﬁ%g%% b exb€s. ARWI 3LP daghds @

measur enent report indicating atthe signal strength of the CSG cell or
hybri d celnhay batzehapw iadichtaksinathdy mebsgRU 310 i s handed over to a new cell

(i.e., a ell of a her ). th RU 310 r ives a new.

Coacur eneltnt 1 o A s hef En° ki g e AR Mt E6T etk B 5 ¢ ha
gaps are $gire@ped, Bededt detlgapSGan&ighAbd0€Al sdnihgialay! itnBrpostidld gthtupon
reception of the nmessage allocating the O(lgaps expires. The tiner duration

may have BEsnicadiamaewy oftimpis reparedgie. dqcodothe magtaripiprmstion Wgry
procedure i Db S hded. ; G

nei ghbor é%ﬁ?@?gﬁ%l%nguggl }gft%l Hﬂ;ﬁel g& gegg?ﬁ% ggltlhgg E %%g%itﬁgc%%fe g%)unt of
time is rdgliwied nethdésadepdshblerastiedualiy or matdmminbtiosk (M B) and then the

o ol e bor e e Toun Hcatert i EShe ittt o
other words, the WTRU 310 may be configured to detect and to decode the MIB
in a first gap, and detect and decode SIB1 in a second gap. The two gaps may be
individually smaller than a single gap where both operations are performed. This
is advantageous in terms of minimizing disruption of data transfer.

[0096] Alternatively, there may also be multiple gaps defined for reading
MIB only or SIB1 only. The WTRU 310 may combine the hybrid automatic repeat
request (HARQ) transmissions received from two different gaps. This requires
the reservation of one or more HARQ processes. The HARQ processes may not be
used during the intervening data transmissions. The reserved HARQ processes
may be signaled by the network at the time the gaps are configured.
Alternatively, there may be a pre-defined HARQ process that is always used
when necessary. In either case the WTRU 310 flushes the corresponding HARQ
buffer upon starting reception during the first gap.

[0097] A network based method to solve PCI confusion is provided. To allow

the network based method of resolving PCI, the network may decide to resolve



[ 0095] There may be nultiple gaps defined for reading MB and SIBI. In

ot her words, the WIRU 310 nmay be configured to detect and to decode the MB
in a firswogap/12e83d detect and decode SIBl in a second @ap/USIie/ 08001 gaps
may be individually smaller than a si2igle gap where both operations are
performed. This is advantageous in terns of mnimzing disruption of data
transfer. [0096] Alternatively, there nmay also be nultiple gaps defined for
reading MB only or SIBl only. The WIRU 310 nay conbi ne the hybrid

aut omat i ¢ the Pédtconbyinesif i{ +aARDYs thaitbrisssiingselt eigenl stdtefigtbnis tnpb gdéd f er ent

gaps. This requires the reservation of o [ nore Hf processes. The HARQ
o b essos ey BE STl et Rt e Planeart She FEGak & T BB EEE e The

reserved HARBOIOSRSHESitMANy Rsk S WAIRIM 3by td Paadndb WI oK tlad ndifEbdridel, t he gaps
are configured. Alternatively, th be a pre-defined HARQ process that

ere na
i s al ways StidepradiecHebesd avyr th%%ﬁ%éﬁ%%@ ppighkborrsll310 f1 ushes the
cor r espongpdk) HARQ Hf’tfhfe?{aﬁﬁg%} BhAh AL 65 TR hORy Kok ﬂgaﬂ}h&gfelr R¥C 92p.
thod to solve PCl

[ 0097] Anetwork based ne confusion is provided. Toal |l ow
t he net womkessagse@d. eneidasdranentesotrel mgphPdke), tihenetatows niayrsal ad €6 wdéclht o

resol vet he PCl confusion if i izes that, .t Vi cell. signal
CErength Tanniens i Hshtirthe WEREGUO TRy seatwrd ATy O58 GEtsR It ¢ he
networ k i s\lgehafildle thepesehveofithe IRMaydanicHtd that thd WTRU 38kistrBgui¥dRU 310 to
read the SI of the _neighbor cell, or it may directly hand qver the WIRU 310

to the neitgrsstthediliof thopogpbarsellndiheaborercedn ade phaty TREE3SHet wor k or
in any oth ﬁ_@g [+ €., nmeasurenent control or the like), the
net wor k mﬁﬁget gﬁ%ﬁég\%ﬁ‘%ﬁ may i ndi cate whether the WIRU 310 may read the
S| of the [@EB]nei ghiohe BETRU 3AD isereqaired &b ygadithe Spoihe i3> néighber del, may

ndicate uhatebhe TR0 2101 8/ saured o st Lhe St jor fisng ghbor cel .
inform the network through a measurement report or any other RRC message
that the SI has been acquired. The network may take appropriate actions such as
forwarding the data to the neighbor cell.

[00100] Figure 12 is an example of a block diagram of a WTRU 310 that is
configured to receive cell broadcasts and read neighbor CSG cells 1200. The
WTRU 310 includes an antenna 1205, a transmitter 1210, a receiver 1215, a
processor 1220 and a universal subscriber identity module (USIM) (or LTE
equivalent) 1225. The receiver 1215 is configured to receive a broadcast via the
antenna 1205 from a cell including a cell ID. The processor 1220 is electrically
coupled to the transmitter 1210, the receiver 1215 and the USIM (or LTE
equivalent) 1225. The processor 1220 is configured to perform the above-
described methods for inbound handover to a CSG cell.

[00101] 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



[0099] If the WIRU 310 is required toread the SI of the CSG nei ghbor cell,
the WIRU 310 may start the process and once it finishes reading the SI, it
may i nf orwotzhe/netsnor k t hrough a neasurenent report or a0y/Uskéen3RRC
nmessage that the SI has been acquired®8 The network may take appropriate
actions such as forwarding the data to the neighbor cell. [00100] Figure 12
is an exanple of a block diagramof a WIRU 310 that is configured to
receive cell broadcasts and read nei ghbor CSG cells 1200. The WIRU 310

i ncl udes amdaiereants. TROBetlaodsraiom thagts 1@tBledheraoenaebe iRiEmeatqt ocessor
1220 and a_uni ver sgl subscri b?e]ff't identi{i{y)mrmdul.e QUSI I\/(%) .or LTE e ui val ent)
1225. The Pt EPVRF S HESF AN SRFV BT YO PEER @ BB &stONPE he

ant enna 120&ddB1@Rt@agenhedingl tti dd@c@ticebly 4 Rendit@ poirpeRSEMipult22Oris
electrically coupled to the transmtter 1210, the receiver 1215 and the

USI M (or [recessnt fFarepies of sogputepaepdyile stspga mediyms wehidequiead ony per f or m
the aboveqgsaribathIB! 1adiin adkBROHIhPANHANA! ol @ehtGECabR nerk39101]

Al t hough features and el enents are described above i n particular

conbi nat i sasicopdattof eatmury devices emagrtetcancdie sudeas atomeal hatdrbelks itk ot her
features and el.ements or in, various conbinations with or. wt her

f oat ur csatBrarEEMYS. Fidid AbkS ! SpERRoM T RBRFE Brtid: B el BORhy “be

i npl enment gekksNaAd AR kefsa@l@alsRB( DYy ware, or firmwvare incorporated in a
conput erreadabl e storage nedi um for execution by a general purpose conputer
or a procdQQ¥R] Exafipilteide procespeiriude hyapreolixgme medietpsPyResude a

read only Igé?;& glgp&: ; I I ache
menory, Sé)%]g%g%%ﬁét r ?‘%éﬁ%f?g& evi %ggﬁﬁkgﬁﬁ%hagg%s?gb%ﬁ%@% g?fr:lal har d
di sks and premyalDSHIi s kbiraliggofehrapbeesabrsieok o mandno@bpo@kssvedia such as
CD- ROM di sks

: a%nd ditgi t]ag versati | gi sks éc]lyiq)VDs . ]%0010 : tSui t abl.fa
pr ocessor &>PHRARTEY Iy WY B EXARPIOECT & PERETOR T PlF pgdication specitic
integrated circuits (ASICs), application specific standard products (ASSPs), field
programmable gate arrays (FPGAs) circuits, any other type of integrated circuit

(IC), and/or a state machine.

EMBODIMENTS

1. A method implemented in a wireless transmit/receive unit (WTRU),
the method comprising:

reading a first set of system information of a neighbor closed subscriber
group (CSG) cell including cell global identity (CGI) and physical cell identity
(PCI).

2. The method as in embodiment 1, further comprising:
storing the first set of system information;

starting a timer; and



processor, a special purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of m croprocessors, one or nore

m cr opr ocweoregi20837associ ation with a DSP core, a contr ®cirars201a/030971

m crocontrol l er, application specific9i ntegrated circuits (ASICs),
application specific standard products (ASSPs), field progranmabl e gate
arrays (FPGAs) circuits, any other type of integrated circuit (1C, and/or
a state machi ne. EMBODI MENTS 1. Anethod inplenented in a wirel ess
transmit/recei veadimg & s¢ARUE! of fisteretihbdmatiopof shageighbadCng callfonrast set of
system i nformati .nei ghbor .l psed subscri ber group (CSG cel
includingC8%$$m8ﬁgﬁgﬁmﬁa%ﬁfg?§efQ¥?§ and physical cell identity (PCl). 2.
The nethod as in enbodinment 1, further conprising: storing the first set of
systeminformation; starting a tiner; andreading a second set of system

i nformation of 3t he Het gteblnd wsm erbedisiens 2c BrEhet OMITKARS't he ti mer has

expired. 3. Th : { k r St NG ol tifying
The Ga of t he serehas: eol EPAEHIEOL CoG aom oI SL D o b O8T o
syst em i nfset ofetyistem iisfommaBomss sdmee his tlad fisdtsendl psinemiormhetiomt i on. 4. The
met hod as in any one of enbodinents 1-3, further conprising: transmtting a
nmessage to a network indicating that PClI confusion has been resol ved. 5.

The method as un erfo@etmydtasinisr @idoftehehodRasgel -8 Tkt sompPeing®f the
nei ghbor CSG cell. 6. The nethod as in one of enbodi nents 4-5 wherein the
nmessage transmitting a message to a network indicating that PCI confusion has

been resolved.

5. The method as in embodiment 4 wherein the message includes a PCI

of the neighbor CSG cell.

6. The method as in one of embodiments 4-5 wherein the message

includes CGI of the neighbor CSG cell.

7. The method as in any one of embodiments 1-6, further comprising:

autonomously determining a required gap duration for reading the first set
of system information and the second set of system information based on channel
reception quality of a signal from the neighbor CSG cell; and

signaling the required gap duration to a network.

8. The method as in any one of embodiments 1-7 wherein a signal
strength and signal quality of a current serving cell is monitored in order to

compare to a predefined threshold.



includes CA of the neighbor CSG cell. 7. The nethod as in any one of

enbodi nents 1-6, further conprising: autononously determning a required
gap dur atwonofoonosseadi ng the first set of system i nformeciras2@od3done second
set of systeminformati on based on ch®nnel reception quality of a signal

fromthe neighbor CSG cell; and signaling the required gap duration to a
network. 8. The nethod as in any one of enbodi nents 1-7 wherein a signal
strength and signal quality of a current serving cell is nonitored in order

to conpare to &. prebled meéldod hs @z kolbdd Bnenth® wherdodnas comdigiohdtintent 8
wherein on.a condition that the sj.gna trength and si l [ i of the
oerent o gisdhan e ot Sentl Gnalifl Bl Rt 1SR, Beriob I oL M

i nf or mat i @peddfidedahf@hghh@eadCSEtealihforidtioA ofitheheighbb¥ @86Ndell. r ecei ve unit

(WIRU) conprising: a processor configured to read a first set of system
information of a neighbor closed subscriber group (CSG cell including cel

gl obal identi tX?.( C%)wi?@gsspﬁé{ﬁélﬁmreg&lzé uhQQWTRM) é(ﬁl%ﬁisin 1. The WIRU as in

enbodi ment 10, further conprising: store the first set of system
i nformati on, stapocessor wenfigemd toeacdaa Sesbrdt sbtsystens ysbemiioh of rat i on of

O R e R T O P

nei ghbor Ga@ pisklcaDeelpideatith tPOM. t hat the second set of systeminformation
is same as the first set of systeminformation. 13. The WIRU as in any one

of enbodi ments 10-12, further conprising: a transmtter configured to

transmit a mesgage tR, FRGTURTK hILHRALLND, HAh-PAmFAGLYsT on has been

resol ved.
store the first set of system information, start a timer, and read a second

set of system information of the neighbor CSG cell on a condition that the timer

has expired.

12.  The WTRU as in embodiment 11, further comprising:
identify the CGI of the neighbor CSG cell on a condition that the second set

of system information is same as the first set of system information.

13. The WTRU as in any one of embodiments 10-12, further comprising:
a transmitter configured to transmit a message to a network indicating

that PCI confusion has been resolved.

14. The WTRU as in embodiment 13 wherein the message includes a
PCI of the neighbor CSG cell.

15. The WTRU as in any one of embodiments 13-14 wherein the message
includes CGI of the neighbor CSG cell.



14. The WIRU as in enbodi nent 13 wherein the nessage includes a PCl of the
nei ghbor CSG cell. 15. The WIRU as in any one of enbodi nents 13-14 wherein
t he messawo wnei2osdes CEG of the neighbor CSG cell. 16. TireTMERI0A3097N any
one of enbodi nents 10-15, further comarising: the processor configured to
aut ononmously determne a required gap duration for reading the first set of
systeminformati on and the second set of systeminformation based on
channel reception quality of a signal fromthe nei ghbor CSG cell; and a
transmtter configured to signal the required gap duration to a network.

17. The WIRU as,.i n,an of. enmbodi nents 10-1 in.a signal. strength
and si gnal quafttyTBr W A2 dn AL g0y Mg ivents HBEF Thied PR { o
conpare to a ptledgkbdegsbrt borEiebd to IfutonbiaoMIRWa@srhiheeAbRGUIRAL gdy/ Wherei n
on a condition that the signal strength and signal quality of the current

serving cépratien i widingethsr et sehebisyshpasinéiraiatiosaand Hee ssespdiiet Af or mat i on
of the neighhgy n%ﬁn&ﬁlzﬂ -ba%ﬁ’d oﬁ%%ﬁﬂghk%@bﬁ%ﬂf&ﬁw 3t ¥,Ygf1§1' frdth the
WRU), th 0 a

transmt/recelve unit e met conprising: readi ng a physica

cel | i dentmieighbpPCSG ofll; andei ghbor cl osed subscriber group (CSG cell. 20.
The nethod as in enbodinent 19, further conprising: determ ne whether the
PO cor resportil N BRI Rebt YRPd e dr e et 5a) AUl GhAA BeREEs on ¢ hat
the PClI corresponds to the predefined hybrid cell range, the nei ghbor CSG
cell is in an allowed open cell range.21. The nmethod as in any one_of
enbodi nents 19120, Fhe Uca@ﬁﬁrqrgq e of embodiments 10-16 wherein a signal

strength and signal quality of a current serving cell is monitored in order to

compare to a predefined threshold.

18. The WTRU as in embodiment 17 wherein on a condition that the
signal strength and signal quality of the current serving cell is below the

predefined threshold, read the system information of the neighbor CSG cell.

19. A method implemented in a wireless transmit/receive unit (WTRU),
the method comprising:

reading a physical cell identity (PCI) of a neighbor closed subscriber group
(CSG) cell.

20. The method as in embodiment 19, further comprising:

determine whether the PCI corresponds to a predefined hybrid cell range;
and

on a condition that the PCI corresponds to the predefined hybrid cell

range, the neighbor CSG cell is in an allowed open cell range.



reporting information to network indicating that the PCl is used by the

nei ghbor CSG cell. 22. The nethod as in enbodi nent 20 wherein on a

condi t i orwohato/2bss7PCl does not correspond to the predefcmam$2nplosisdl cel
range, the neighbor CSG cell is in cliased cell range. 23. The nethod as in
enbodi nent 20 wherein on a condition that the neighbor CSG cell is in
closed cell range, reporting information to network indicating that the PCl
is used with a high probability by a CSG cell that is in closed cell range.
[ 00103] Aproce8sor The asstdmdataisom wiitsh @ef tleereboriinenés UkR20.t duithpt enent a
radi o frequency.transceiver for use in a wireless transmt receive unit
(WIRU), us@PPe i%ment (UE), terminal, base station, nobility management

entity ( MVE) ofepRveihy eflfopaalieh t6 @@m&&ﬁ@ima@mg&mt BasPCE eMsdEby thhe WIRU
may be used. in copjunction with nodules, inplenented in hardware and/ or
sof twar e sihher f§Gacadbf t war e defined radio (SDR), and ot her conmponents
such as a canera, a video canera nodule, a videophone, a speakerphone, a
vi bration device, a speaker, a mcrophone, a television transceiver, a
hands free hea@8et,The keyhohadin ameciiete@d)Qﬁ(wl)embdm e,conditoadheh tlye

nodul at ed radi o unit ar field.co atlon NEC) . nmodul a

aut o orysiioen ik fuProkato dfepreds T FS PR SAGaREE thF a1 PBAST ng di ode
(OLED) dlapﬂayny@b&ﬂiﬁudggg@al nmusi ¢ pl ayer, a nedia player a video gane
pl ayer nodule, an Internet browser, and/or any w reless |ocal area network

(WLAN) or ultra wide band (UAB) nodul e. CLAIMS VWhat is clained is: 1.
Aret hod i mpl engat edp 02 MEd £ £58mbb@RRN: L0 PEEEHLoNRIchndiERYhat tine met hod

conpri si ng:
neighbor CSG cell is in closed cell range, reporting information to network

indicating that the PCI is used with a high probability by a CSG cell that is in
closed cell range.

[00103] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, mobility management entity (MME)
or evolved packet core (EPC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware and/or software including a
software defined radio (SDR), and other components such as a camera, a video
camera module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a near field
communication (NFC) module, a liquid crystal display (LLCD) display unit, an
organic light-emitting diode (OLED) display unit, a digital music player, a media
player, a video game player module, an Internet browser, and/or any wireless

local area network (WLAN) or ultra wide band (UWB) module.

* * *



reading a first set of systeminformation of a nei ghbor closed subscri ber
group (CSG cell including cell global identity (CA@) and physical cel

i dentity WwBGbjoy12es30ri ng the first set of system informrconS2&asrng a
timer; reading a second set of systemsinformati on of the nei ghbor CSG cel
on a condition that the tinmer has expired; and identifying the Cd of the
nei ghbor CSG cell on a condition that the second set of systeminformation
is same as the first set of systeminfpipgki on. 2. The nethod as in claim
1, further conprising: transmtting a nessage to a network indicating that
PCl conf usVbat khatitednsr esol ved. 3. The nethod as in claim2 wherein the
nmessage i ncludes a PCl of the neighbor CSG cell. 4. The nethod as in claim
2 wherein the nessage includes CAd of the neighbor CSG cell. 5. The net hod

as in claiml, 1f urt hedetBodimpls gt AMRNEIBISY tafeth BRIt agnia (WERLH ed gap
duration for reading the first set of systeminformation and the second set
of syst emthafsithed FURPBEEED on channel reception quality of a signal from

t he nei ghbor D ' i i d ¢ . i .
netvork 6, The Sahd B Uy Renl o d R & BOa88: QUL LARLBSR! gna
qual i ty ofgraue (E3@ntelsarchidigg cell igldbgl ndmititp (€61 andphgsicalocetloidpatity t 0 a
predefineg ﬂ(eshold. 7. The nmethod as in claim6 wherein on a condition
that the Fg al strength and signal quality of the current serving cell is

bel ow t he predgfori@dhe first set of system information;
starting a timer;
reading a second set of system information of the neighbor CSG cell on a
condition that the timer has expired; and
identifying the CGI of the neighbor CSG cell on a condition that the second

set of system information is same as the first set of system information.
2. The method as in claim 1, further comprising:
transmitting a message to a network indicating that PCI confusion has

been resolved.

3. The method as in claim 2 wherein the message includes a PCI of the

neighbor CSG cell.

4. The method as in claim 2 wherein the message includes CGI of the

neighbor CSG cell.

5. The method as in claim 1, further comprising:



t hreshol d, read systeminformation of the neighbor CSG cell. 8 A wreless
transmt/receive unit (WIRU) conprising: a processor configured to read a
first setwof2mymtssm i nformati on of a nei ghbor cl osed sulpsenisb@w/ogmwoup ( CSG)
cell including cell global identity (3¥3) and physical cell identity (PCl);
store the first set of systeminformation, start a timer, read a second set
of systeminformation of the neighbor CSG cell on a condition that the

ti mer has expi a
condition that 56 eoghre?)gcsjr}{gFe s?(;elltlﬁl%){ r{g}s]agrsetggir%e?%?%?ﬁra#ﬁgn%%g%ghggﬁttﬁgpf| rst

set of sysf esrﬁtemfloﬁommtatlon.ang thTbeeokit RY disystemghfprma8ionfhaseder cheompl i si ng: a

transmtter nfl o trapsmt _a ne netvvorklndlcatlngthat
PCl conf ug?%elll) qq’ﬁilgsﬁ #%élﬁln\e}g nfﬂ%%ﬂ%&é(gg " ai m 9 wherein the
message i ncl ud@@nahi?glth@fedulﬂ@drg%lpghh@hoﬁ%ﬁaq@moﬂ{l. The WIRU as in claim9
wherein the nessage 1 ncludes Cd of the neighbor CSG cell. 12. The WIRU as
in claim8, further conprising: the processor confi gured to autonom)usl y
deternine a requir o OaRAH aLHANILAL 1 GRAIRY AL Hgndl L3lnAftaRl spXst em

information and the second set of systemin orrra I on based on c annel
reception qqalaityr tfia ofrrentsiegnial céll crmbhicorediig lobdar tC8@npetd to samedefihedansm tt er

confi guregﬁl sjgnal the required gap duration to a network. 13. The WIRU
as in cl al]Pr]f rein a signal strength and signal quality of a current
serving cell is nonitored in order to conpare to a predefined threshol d.

14. The WIRU as in claim13 wherein on a condition that the signal
7. The method as in claim 6 wherein on a condition that the signal

strength and signal quality of the current serving cell is below the predefined

threshold, read system information of the neighbor CSG cell.

8. A wireless transmit/receive unit (WTRU) comprising:

a processor configured to read a first set of system information of a
neighbor closed subscriber group (CSG) cell including cell global identity (CGI)
and physical cell identity (PCI); store the first set of system information, start a
timer, read a second set of system information of the neighbor CSG cell on a
condition that the timer has expired, and identify the CGI of the neighbor CSG
cell on a condition that the second set of system information is same as the first

set of system information.

9. The WTRU as in claim 8, further comprising:
a transmitter configured to transmit a message to a network indicating

that PCI confusion has been resolved.

10. The WTRU as in claim 9 wherein the message includes a PCI of the
neighbor CSG cell.



strength and signal quality of the current serving cell is belowthe
predefined threshold, read the systeminformation of the nei ghbor CSG cell.
15. Anet wo 20mpi2essented in a wireless transmt/recei ve ®OTtUS¢oAbak)971t he

met hod conprising: reading a physical3scell identity (PCl) of a neighbor

cl osed subscriber group (CSG cell; determ ne whether the PCl corresponds
to a predefined hybrid cell range; on a condition that the PCl corresponds
to the predefined hybrid cell range, the neighbor CSG cell is in an all owed

open cell range; reporting information to network indicating that the PCl
is used by thelhei JhteoWTBIGas el tlai6.9 Wheremethooheasagenndden{CGI ofibler ei n on a
condition tﬂg} t@@CFCI does not correspond to the predefined hybrid cel
range, thé&°He"Jhior cell is in closed cell range. 17. The method as in
claim 12 wherein on a condition that the neighbor CSG cell is in closed
cell range, reporting information to network indicating that the PCl is
used with a hi gB pridsaBilRY gs By clagineSefwdher ¢omaprisiagi n cl osed cel |l range.

the processor configured to autonomously determine a required gap
duration for reading the first set of system information and the second set of
system information based on channel reception quality of a signal from the

neighbor CSG cell; and

a transmitter configured to signal the required gap duration to a network.

13. The WTRU as in claim 8 wherein a signal strength and signal
quality of a current serving cell is monitored in order to compare to a predefined

threshold.

14. The WTRU as in claim 13 wherein on a condition that the signal
strength and signal quality of the current serving cell is below the predefined

threshold, read the system information of the neighbor CSG cell.

15. A method implemented in a wireless transmit/receive unit (WTRU),
the method comprising:

reading a physical cell identity (PCI) of a neighbor closed subscriber group
(CSG) cell;

determine whether the PCI corresponds to a predefined hybrid cell range;

on a condition that the PCI corresponds to the predefined hybrid cell
range, the neighbor CSG cell is in an allowed open cell range;

reporting information to network indicating that the PCI is used by the
neighbor CSG cell.
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16. The method as in claim 11 wherein on a condition that the PCI does
not correspond to the predefined hybrid cell range, the neighbor CSG cell is in

closed cell range.

17. The method asin claim 12 wherein on a condition that the neighbor
CSG cell is in closed cell range, reporting information to network indicating that

the PCI is used with a high probability by a CSG cell that is in closed cell range.



