[ 0001] W RELESS COMMUNI CATI ON METHOD AND APPARATUS FOR PERFORM NG HOVE
NODE- B | DENTI FI CATI ON AND ACCESS RESTRI CTI ON [ 0002] CROSS REFERENCE TO
RELATED APPLI CATIONS [0003] This application clains the benefit of U S
Provi sional Application No. 60/913,717 filed April 24, 2007 and U.S.

Provi sional Application No. 60/940,572 filed May 29, 2007, which are

i ncorporated by reference as if fully set forth. [0004] FI ELD OF | NVENTI ON
[0005] This application is related to wirel ess conmmunications. _

[ 0006] BACKGROUND [ 0007] A goal of the third generation partnership project
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[0006] BACKGROUND
[0007] A goal of the third generation partnership project (3GPP) long term

evolution (LTE) program is to develop new technology, new architecture and new
methods for LTE settings and configurations in order to provide improved spectral
efficiency, reduced latency, and better utilization of radio resources for faster user
experiences and richer applications and lower cost services. As part of these efforts,
the 3GPP has introduced the concept of an in-home evolved Node-B (HeNB) for LTE
networks. 3GPP is also considering an in-home Node-B (HNB) for release 8 (R8)
wideband code division multiple access (WCDMA).

[0008] The HeNB refers to a physical device that may be similar to a wireless
local area network (WLAN) access point (AP). The HeNB provides users with access to
LTE services over extremely small service areas, such as homes or small offices. The
HeNB is intended to connect to the operators’ core network by using, for example, the
public internet connections available freely today at homes across the country, (e.g.,
digital subscriber line (DSL)). This can be particularly useful in areas where LTE has
not been deployed, and/or in areas where legacy 3GPP radio access technology (RAT)

coverage already exists. This may also be useful in areas where LTE coverage may be



faint or non-existent due to, for exanple, the occurrence of radio

transm ssion problens in an underground nmetro or a shopping mall. [0009] An
HeNB cl osed subscriber group (CSG cell is a defined area over which radio
coverage provided by the HeNB may only be accessed by a group of

subscri bers authorized to use the services of the cell. The CSG may be a
famly or anyone in the vicinity of a particular |ocation, (e.g., anyone in
a coffee shop), who attenpts to access the HeNB CSG cell. An HeNB may
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WRU has access to this CSG cell. [0013] Figure 2 shows a conventi onal

wirel e§§pWMﬁ£rﬁ%’a¥alcﬁm%1§/bpmquSM| ch CSGidentification using a uni que TA
for each CSG cell is inplenented, whereby each CSGidentifier (1D, (e.qg.
1500, 1501, 1502, 1503), is the same as the CSG TA of the CSG cell.

However, this poses a probl em because assigning a uni que tracking area code
(TAG to each CSG cell may not be feasible as then there would be a wery

| ar ge nunber of TAs and a correspondi ng requirenent of a | arge nunber of

uni que TACs. Alternatively, if several CSG cells are assigned to a single
TA, access control nay be problematic as WIRUs can access each CSG cel

that is assigned to a particular TA instead of just their own.



[ 0014] Anot her issue that needs to be addressed is determ ning how WIRUs
shoul d be added or renoved fromthe |ist of WIRUs that are allowed to
access the CSG cell. Yet another issue that needs to be addressed is
determ ni ng whether a CSG cell can accept traffic froma limted set of
users, for instance, the close famly, or can a CSG cell accept traffic
froma pedestrian user passing on the street. [0015] SUVWARY [0016] A CSG
cell is disclosed that is identified by a CSGidentifier which my be a CSG
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or information element (IE) in the cell broadcast, or a regular TA as identified by the
absence of any special marker. The WTRU can then check its subscription, eitherin a
memory device, (e.g., a universal subscriber identity module (USIM) residing in a
universal integrated circuit card (UICC)), in the WTRU, or its LTE equivalent, (which
may be any other application on the UICC), to see if the WTRU has access to this CSG
cell.

[0013] Figure 2 shows a conventional wireless communication system in which
CSG identification using a unique TA for each CSG cell is implemented, whereby each
CSG identifier (ID), (e.g., 1500, 1501, 1502, 1503), is the same as the CSG TA of the
CSG cell. However, this poses a problem because assigning a unique tracking area
code (TAC) to each CSG cell may not be feasible as then there would be a very large
number of TAs and a corresponding requirement of a large number of unique TACs.
Alternatively, if several CSG cells are assigned to a single TA, access control may be
problematic as WTRUSs can access each CSG cell that is assigned to a particular TA

instead of just their own.



gi ven by way of exanple in conjunction with the acconpanyi ng draw ngs
wherein: [0021] Figure 1 shows an exanple of a conventional HeNB depl oynent
in a wreless conmunication system [0022]Figure 2 shows a conventi onal

Wi rel ess conmmuni cation systemin which CSG identification using a unique TA
for each CSG cell is inplenented, whereby each CSGID is the sane as the
CSG TA of the CSG cell; [0023]Figure 3 shows a wirel ess conmuni cati on
systemin which unique cell IDs are assigned for each CSG cell;

[0024] Qe 4 shooides isducethad needanto biecaddrossedyistdetermining dleva WU evel

approach i,s.,Us for CSG cel | identif) j.on;, [.0025],Fi gure_ 5 sh HeNB
dop! oy SBRYAHEReN 3 rembkEom PRl ol TR E SR BN B e el
tracki gell avefsnothld ids9028hFhestiseobel FldeBs Y ATRER rfinihghk BéthedinatB@wenf a
WRU that is configured to )

can accept traffic from a limited set of users, for instance, the close family, or can a

CSG cell accept traffic from a pedestrian user passing on the street.

[0015] SUMMARY

[0016] A CSG cell is disclosed that is identified by a CSG identifier which may be
a CSG TA ID, a CSG cell ID, an HeNB ID or any combination of these IDs. The CSG
cell may distinguish itself from a macro-cell by setting a bit on the cell broadcast. The
CSG identifier is configured for use in a WTRU. The HeNB that deploys the CSG cell
is configured to restrict access of WTRUs to all or a portion of its services.

[0017] The CSG cell may be public or private. The CSG cell may restrict access
of WTRUs to all or a portion of its services. The restrictions may be based on
identifiers, capacity of the CSG cell and/or radio strength. The restrictions may be user
and/or operator modified.

[0018] A method and a WTRU, including a USIM, for identifying a CSG cell are
also disclosed. The USIM may reside in a UICC. The WTRU receives a broadcast from
a cell including an ID. If the ID is associated with a CSG cell, the WTRU determines
whether the CSG ID is programmed in the USIM. The cell broadcast may include a
single bit IE indicating that the cell is a CSG cell. If the ID is a CSG ID, the ID may
further include a plurality of fields which indicate at least one of a country, a region, an
operator, and an HeNB number. The CSG cell may be identified by a single ID
(similar to a temporary mobile subscriber ID (TMSI)) that can be changed by a
network, or by a permanent unique ID (similar to an international mobile subscriber
ID (IMSI)). The cell broadcast may further include a bit indicating whether the CSG
cell is a public or private CSG cell. The cell broadcast may further include a bit

indicating that emergency calls are allowed from all users.



receive cell broadcasts and identify CSG cells. [0027] DETAI LED DESCRI PTI ON
[ 0028] When referred to hereafter, the term nol ogy "wrel ess
transmt/receive unit (WIRU)" includes but is not limted to a user

equi pnrent (UE), a nobile station, a fixed or nobile subscriber unit, a
pager, a cellular tel ephone, a personal digital assistant (PDA), a
conputer, or any other type of user device capable of operating in a
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[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 user device capable of operating in a
wireless environment. When referred to hereafter, the terminology " in-home evolved
Node-B (HeNB)" includes but is not limited to a base station, a Node-B, a site
controller, an access point (AP), or any other type of interfacing device capable of
operating in a wireless environment.

[0029] Identification of a CSG should be performed on a cell-level. Thus, the
WTRU should be able to identify the specific CSG it has access to, based on a CSG ID
stored either externally, (e.g., in an HeNB accessible by the WTRU), or in the WTRU,



small as 1 bit, to indicate that the cell is a CSGcell. A CSG cell would
thus distinguish itself froma macro-cell by setting this bit. A nacro-cell
woul d al so broadcast this bit but not set it. A WIRU may determ ne that a

cell is a CSG cell by reading the 1-bit indication on the cell broadcast
and determning its value. In the event that the bit is set and the cell is
therefore a CSG cell, in order to determ ne whether or not it has access to
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Peopl €,5ccess to this CSG cell, the WTRU will check its USIM or LTE equivalent (any other
application on the UICC) to see whether the CSG ID programmed matches the CSG ID
broadcast by the CSG cell. Only WTRUs with that particular CSG ID programmed in
their USIM, or LTE equivalent, can access that particular CSG cell. The CSG ID may
be identical to that of a WCDMA CSG cell.

[0032] Although using a cell ID as the CSG ID addresses the problem of access

control to a correct CSG cell, it does not eliminate the need for a large set of unique



(e.g., executives). If just a CSG TA was used, everyone would have access
to all of the CSG cells deployed by each of the HeNBs 510A, 510B, 510C and
510D. However, this problem may be solved by using both the CSG TA 505 and
a CSG cell ID. [0036] WRUs in the CSG TAs may be assigned nultiple

macro-|l evel TAs but may first be paged in the CSG TA. Further, depending on
the paraneters configured in their USIM sonme WIRUs may only have access to
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In addition, other fields may be added that indicate whether an HNB is
publ i cPessepsasvasoararhipalskresylpfse thatanar bermairtained about the position of the

CSG cells the WTRU has access to in relation to the TAs. The page may then spread
out to surrounding macro-cells and then to other TAs in which the WTRU may have
been assigned.

[0033] Alternatively, the network could first page in the macro-cells on which the
WTRU last camped and then move to the CSG cells. The address field is large enough
to accommodate a large number of macro-cell IDs. Furthermore, if another separate
large set of IDs for CSG use is not assigned, the macro-cell IDs could be reused,
provided another value tag or IE is included in the cell-broadcast to indicate that a
particular cell ID is for a CSG cell and not that of a macro-cell.

[0034] Alternatively, a two-level method may be applied, as shown in Figure 4.
A TA may be associated with a CSG cell that is different from the TA of the
surrounding macro-cell while simultaneously using cell-level IDs. This may be
particularly useful for enterprise applications where certain users or WTRUs may
require access to certain CSG cells but not others, and those CSGs that straddle a
border of two or more macro-cell TAs.

[0035] Figure 5 shows a CSG TA 505 which covers say a large office. The office
deploys several HeNBs 510A, 510B, 510C and 510D to provide sufficient coverage
throughout the office. However certain HeNBs may only be for use by certain people,

(e.g., executives). If just a CSG TA was used, everyone would have access to all of the



[ 0038] The CSG cell may be identified by a single ID that nay be changed by
the network. This ID may be broadcast by the CSG cell. In the event that
the CSG ID is dynam c, signaling between the network and the WIRU, at the
non- access stratum (NAS) | evel, and/or between the HeNB and WIRU, at the
radi o resource control (RRC) level, my allowthe CSGID to be changed in
all WIRUs that have access to a -8-0 particular CSG cell, unless the CSG
cel | is%gbl ic or access is service based. Signaling bet ween the networ k

and thé& Nélmdaplwe@ld)yb@aobaxftthe)ﬁebﬁi&él%réléﬁd%ﬁ@ramdrbdﬁéb Hogryemptlvsedur es

and/ or ssl f-confi ti e | D on the HeNB.
[0039],er lPﬁla?lW(}?I% ?Vegqtﬁ’%é %@ﬁ@%?gg’t%é%n%ﬁ{ &trs}% Ggl?\i{B simlar to
the WIRYH3et er nannals iirelé 08 GURS GhaPBE absigntd fﬂLﬁhﬁ(d Maleyo-1dvial @ddibiton,
each CSG may have a_ temporary CSG ID (TCSG@ D), which is simlar to a

t enpor &r3y Wshibe pagedycitiefePGilde Aturthesy demv@nyg oh bire paramdtersaoatigwiedine
net wor Eh%lpi‘%(}m G v%“#u? makﬁ%%ﬁ“ EAd Yo SO QU edc‘sf;;égg‘édﬁ‘g%'%r §m9 m%% be

change ased on opera or or prerer ences era Y IS

br oadcaké c&ly IDheheCBECGRAY b dlt;ﬁnﬁtefrokml@t adcasG TA, ¥ R Ry d®l Dindicfo-a |1 st
of associ at| ons between the permanent CSG | Ds and t he correspondi ng TCSA Ds

to whi ¢hlliBA st maveks in Sheyprine Agy et seemade cpl(hidy kubdidingwinpdbyaa WIRU
may conf &tj{]g R%dynam c associations in the WIRU. The TCSA Ds may be
stored ‘im and configured dynam cally. [0040] The network may

dynanmi q;abat’b] confThel éﬁu&hﬁe\o@ai(}s@ [0%6ay bsoff @Fnifiddn@Ysr $e2aBiONSNS Hobilay
securit¥ an exanp the CSG I D, whether pernmanent or _tenporary, nay be

ar t of} i by abwadivaepiaraghe RSF HlbARedhyharpsC ST mevadenthene’ CSG
3 T TR 90 N L
macr o- Qi@bloys the CSG cell may also be used with another operator. The ID may be broken

up into different fields which may indicate country or region or operator in addition to

a HeNB number field. Thus when the HeNB is moved to a new location and a new

operator is subscribed to, the CSG ID may be changed by changing the relevant fields.

An example is shown below in Table 1.

TABLE 1

Example of CSG ID Structure

Country Code  Area Code  Operator Code HeNB Number

1 514 23 45873

The country code and operator code preferably are globally unique while the area code
and CSG number may be unique only within a particular country or operator domain.
In addition, other fields may be added that indicate whether an HNB is public or
private or has service characteristics.

[0038] The CSG cell may be identified by a single ID that may be changed by the
network. This ID may be broadcast by the CSG cell. In the event that the CSG ID is
dynamic, signaling between the network and the WTRU, at the non-access stratum
(NAS) level, and/or between the HeNB and WTRU, at the radio resource control (RRC)

level, may allow the CSG ID to be changed in all WTRUs that have access to a
.8- °



[ 0041] Access restriction is a potential problem One mght want to restrict
access to a CSGcell to alimted set of users or one mght want to provide
open access to all neighboring users, simlar to a W.AN hotspot, and appear
as aregular cell. It needs to be determned if an additional |evel of
granularity is needed by distinguishing between a regular macro-cell and a
public access CSG cell. If such an indication is deened necessary, it
preferably is provided to neighboring WIRUs at a radio |evel so that

nei ghboerheplenr Q86 erdl, walessdhp eelbseuwhiicloraeprsstis peyvicerhased. SienabEngr obl em

i | by addi it bi h .l - brqad her eb
o on e RAhRR B IRPRE b sP b Rl PR PR AR B iE Finge
pri vat €0 &M) §robédur@Byndfrapifi@ndicusitbd peitbderbsttBabeotli@adans ne@nly oY

cells who_advertise themas CSG cells. If the broadcast indicated
"publ i ¢he Heldh any nei ghbori ng WIRU can canmp on the CSG cel |, provided

per hap t the or.t desi.r servic i O t.ahl e
qual i tj}O(Sogfb?ser Vi %gg%gwﬁﬁatcgrdrla Flvagvﬁ]ﬁ‘]%% pper%:;nvaantegl§ B@%g%egI?’gé%ﬁgg%Jgg t he
CSG | DWHUginteiationat hvdile @abeastsdriinestifabodBIS1Y. (deadition, chaeCBGagag
private CSG cell and_ a public CSG cell could broadcast a regular cell 1D
and nothage atemporayyi(cfe 1B TORPRDY, whish inemilas éo adempoisiymahaleiupecriber

par anmet - r S e e anp on
Phi o pipr it G INEspithe  @RRGRS b} oI RS ROTHET D Blast B mRUST D

[ 0042] cénfiguirelian theVi&é NBfamCsRgDeCeHnzell heaad ba dpeoatoded usyr prefgrenves.ng t he
WRU identit that is, an | of the all owed WIRUs on the HeNB, This

coul d lt’}"éles"'é@g@w'par?ferabldrism@%ébmbﬁ kP paoll ie tteselldappdeastnds WiRH an
coul ( . ; . ~U
e HOREEE QiR A 8° fin BEORSLATOT ek K MECEETARA' ERTP 1B Bg AnkT

al t er natirésporlihg T OFGID 006 vhiel i8bees&esQnSigahling beowead:l the sSefwork er based
access. _This would allow all users to have access to the CSG cells for

cert ai AeEBiandsar Vilhdd mppcoalgnyn the dpnemic pesaciahiensalt te NEREeddency
calls, SGI] : ) ccess to ot her
servi célgftg C§ uc Xlggt&f %{)%e?ilglr%%g&%m%hgﬁgg%gg%ﬁn#yg?@ \égl} e CSGecell inits
cel | brioagiast nilie nBtivedial dfthameddlBi donsigtivd RSy ai@saPRG IDado0tdittus
services are for subscribed users only. For exanple, the CSG cell may
i ndi catreasomsj suche 8p| sasusiiric Ast apheamplea|thewsSEndPgerksihen | nesnrangat 11
users o] t 0.¢NO, f Virees . i Such
an i ndi(tgl)g? p%&{ﬁgh%l% yb%a%?lqufge%cgfﬂg a%éé?atséolnn%ir lé%{ glr%l.iaa%% ) ‘ég%’ ég? %%%%%r%}pport
ener genby C88 VD ase irafludahirs s bscdrbleell neseHi®r ¢ hsdisetioh,Nihe sd dinaMIdaUS
| ooki ng for an acceptable cell to caqg on for energency services would use
e

this i senéawiedCRQ IPsangy abjo kainsasated & thasigenedinganarweeland woul d

accordi canp cel r.e e ery| . ervj may be
ot 1 (0, CoTPASL R B0 RS e LIRSt IS e o oeheS et

subscr iaptdseno AECH@REE Ab adithteBeet dlRIRHE 6k AightheaiedBloeVd oga access
programming the HeNB with an allowed WIRU list or it could be inplenented

i n t he topdreaishborergwpees, pionda) imyoWeANopitsent, fod appeas 8s egwenbir ¢l o al so
have t eyel f . I L QN &ri i ere . esel jon criteria
cout o RSl EYeE Ry Bod FRR Gl 8k R B VNS 1 BB 0P, Qelibglhefitld

non- subpsekédicd MERArWaHL-@1ELLH abbybléaaTre 9 CB S8 CE | JuchHry indicdtiod & bound
to go out of service or when it has no other alternative suitable cells.

Thi s mepemeddwaessasy tiharefprraly ihaveyidedioseeighbaine VabhR Up et aaimdiqlenelso
i . - i R i . . Iy .
cccept S AR PoREE TR PE o MR e F o LSRR i SRR il peoleaf b

| evel , salVWAHRY ddElynden guRbrad basHh the ceAMFoadcadt fiRreleindi@naly whether tias not
explicitly subscribed to the CSG cell. The charging preferably is high as
is a m‘Qﬁ’p%éz?H Adat heeastcastphibys it sveuhlireonwRyrto The bithmagds erfienali atitbut

byt ho TRAERET 5o HISHRRRT R PE°et SRE A sthe RRwanY RCaRIE it

different criteria on the USIM
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[ 0046] Anot her alternative is CSG cell capacity based access restriction.
Cenerally a CSG cell can be expected to have snaller capacity than a
full-service macro cell, which would limt the CSG cell's capacity to
handl e nore services and nore subscribers. Even a CSG cell that is public
may not serve vast nunber of subscribers. It is useful then to broadcast an
indication that the CSG cell is currently running at full capacity and no
new subscrjiptions are allowed. By doing so, when subscribers within the CSG

cel | chyeadsgel indicated Guuhlic"t then gnyl neighlaring Wi RHicen camayor she CH&cadl op

trying . Y, ryi om thi.s cell, which | eads to r,
upt 1 ni PROABEF BERAPURE LKe HalB RTbbOE cbZeSird el A My PRI
nessagqualifeoftsaevieS@sI)| IAltaaatioslyl, h privxé TBM eaRdGld Mse Hd €SGAD wed ¥, a
CSG cell. may_send a "full 1oad" indication when a certain percentage, for

exanpl &;bigondication dazmrgdrhoyade idertilzdGadbns aminaiet@S G esdransl 2 eublicn

[ ' Us hi . [ . | f
e | S B ARTFLR I S ool LB BEEE 1 0 o RERRE R RE et F TR oo

t he CSGseealldition@Ddef} e agapacdrt yn basedl neaesst teaiake ¢hé A8cigB oflvhetHee used
for service based access. For exanple, a CSG cell may have different limts
for dif? edmpnddisypeklic Csietelad hiviscan implab aparnchiie cellidentdfiessiathe | i mit
of any ice i t Il +C e Ri s+ ndj i a cel
broadcgzgﬁqo avd?Jﬁgﬁﬁggg@%éﬁ?“%%%éﬁ%%?ﬁé¥%§%gggégéfgg§%%%?%b§§f%ﬁge

si gnal WiBRUhideneiasnshoet id, ks, IMSL od tigy alder, W PR e daghe HENB! Thid @wsd asd
indicate to fp attached WIRUs the services to which they have access. The
si gnal P#lgor 8l g%%ﬁ-hl Bardeplopiearily GB@sels pihusichemyn anitmhrandgrraceass

config ' : ' . i i could
R R e L N S
accessdedsiohhif svisdthems @peicatiors to reconfigure the CSG I D of a CSG cell as

part obg}t C&Nygro edures. [Q049] A user may configure whether the CSG cel
isto %’Ebl ic Paﬁﬁrwﬁ@. mephod pf provAgipeAcess coTP e teabew sprvisschaser|

par ame S | GesS.. Of Thi e ne | Ly.on_t.he HeNB
N th Pty PHEL AR GRou b 3h Hhe Bl G SO B Tt Bl e

may hagervicedshr ekaingild, aofce\dxtindRyghy Actaasadnen calls hinenpEkbdeyibddi ng
the I P address assigned to the HeNB by the router of that subnetwork, using
NAS/ RRESHHSSEdde able pyhavnperess Fryothies seiidees: ictoar foreaangplienbighpwestor

config - anet t.of its O&
o oced iy Enlds P €80 PRIATE! RIFLAAE LA ¥ Urtl? oMM g
are al bpsedndotiesseovicéereGotsaltdckibadthsbieorder Fof esahbhy thé €S0 el @dy Thi s

again may be a part.  of gperator O&ZM procedures or through the schenes
descri beHcatgdndts qeil hyeadeasidhat Hrallavs srapugepcyisalhyiromealh useesneventhaseCSG | D

to i nd T : . : ” o .
cont 1 gup iy Rt Hasf aBleRibAHE: BASRES phS S8 b DGR By D RIY, L
oper at arl-bi$ ipdichtodf CBGscetigrthih i @idro Bl @& Weediced 020 IReHBéDOsers

regar dicc?u das%% (?clsliss ‘E)i%. W'FRI%CI;ogkeilnlg fg?)gnbgccggt%%ki: geltl Qg cgg}p\l\grrl kff)r emergency
services would use this indication as a sign of support for emergency services and
would accordingly camp on such a cell for emergency services. The services may be
identified by a special code that is understood by the WTRU. The subscription
mechanism could be implemented at the HeNB level by programming the HeNB with
an allowed WTRU list or it could be implemented in the operator network.

[0044] Another option for access control is to also have two (2) levels of

reselection criteria where the reselection criteria could be made stringent for WTRUs
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based, for exanple, on service, subscription policies, and the like. The
WRU preferably knows which CSG cells it has access to. It nay get this
information fromthe network. These CSG cells may be the private CSG cells
subscribed to or the WIRU nay request CSG cells offering public access for
certain services. The WIRU may obtain this information by neans of a

pul I - mechani sm whereby the WIRU sends a signal asking the network which
CSG cells exist in the nearby area that it is allowed to access. This

si gnal nviypubpeihadeta the Heb@bnAf mm-advesibedtWER lhwpuld girefarably kemgeowiaces

desire he,;,net wor k .pr,ef er,ably responds. wi t h list of appropriate. CSG
oo, TSGRl PR B 5 B Ta oyt o Beg Sl np FREe Bhpgive

Al t er nafulitaBle/cl IBRETRRIMEY Ke d6@81s0 @At WPROWhave @0kss 46 bovarhStor e drben T RU.
In another alternative, when a WIRU noves between cells or TAs, upon

sendi ngeaviTRUATEIn-suhsdaibed VeEBBguay considermsathe (8G cdlbtorhetanrdeeptabhle@iipond
wth afliggegf CSG cells that the WIRU is allowed to access in this TA or
near such®@ &MY *Ha“Contents of the nessages nay take the form of

dedi cat[ed45si gnal AM@rRAtivE ,@@agm{rﬂﬁ thRB PATROIm BXbSEIvVRE J¥BERABERD, for
exanpl e, a TAU request. The public CSG cells may be indicated to all WRUs
in the oar 285G celheveerlif ithhasanetastrlisitly gubsdrhedaiol thej €SGheell. The dhargingge, a

subset of - be indicated teo individual user RRC o

= onal g PORTar S st kTt ot a i Y By LB By SO Red RntSt sBor ac or
core netithsut diBcoiBlainti®yataassettiagt bh ¢hé USINECTISE aihy BedorR4@APife Hyhe
functional entity may be the 3GPP aut hentication, authorization, and access

(AAA) dkevetwerk heimg enpssmebie alliznec(ONASS)echatishe apd NBanaing diffesernt a
clientcgﬁgg%%gkkgqﬁsﬂ@mnloads t he rel evant WIRU subscri pti ons upon
triggering by an appropriate event, for exanple, a WIRU requesti ng access.

A WIRU [0e46] not pmkthdrhalidegatsvedns ofSehiceld &pac@l basell @icadar egtiiatien. The
WRU may i nplement a client application that pulls the rel evant information

from t Heenpaellp pICYr catbearbe pxnpetediorhsye saedles taprsitythan pdol 2pmiigumec® i s an

exanpl f a. K, eiyagr, 0 U 600.1 hat i s.configured to receive cel
br oane ey il Mbud RS AR 0CsR WY BBt R R RORhESe ol pbl o0,
t r ansmgubedrileld, Ever @ S €411 St is publie 85580t B2 i kSN fabsdrifers.
equi val ent) 625. The USIM (or LTE equivalent) 625 may reside in a U CC (not

shown) It Thasefakghepeto lpgdeast eaninidigation that the 1Sk cell br onnenidy ruhainghat

ant enn 05 fr.oma.ell includi.ng a cell .41 D. ;The pr.ocessor, 620.i S .

oot 1t tAphbElaaSs) el SIPLABAR: FEr atpgred) B SUBERDEMsReS bR Lt
(or LThviehi thal @®G)ceB2overkigt aRELeERSRY tHe2Qull SoPNhHRHEAGHES cHBUBEA R

whet her the cell IDis associated with a CSG cell and, if so, determ ne

whet hertrYipng tegaaspany sprage fenrethis ©3theellusthich l@aB3p Movesughlifile sesoneese and
el enents a escri be e j;n_partigul a ibnati ons, each f ur e, or
el enenta%élalgﬁ&gg st Sa%bn% %/vic? jr]i_olﬁgyts’ﬁgaoat h"éﬁlﬂ)o dP%%sa%a‘m@Fe%@n@géo?e n
var i ousegeHui e trh s wht dapakit t ARBENAINEY, 4 BQrRs Ang & RIMBMSH 15h€
met hods or flow charts provided herein may be inplenented in a conputer
indication when a certain percentage, for example, 80%, is reached because the CSG
cell wants to reserve certain capacity for special WTRUs or high pay WTRUs, or
emergency services. If no such indication is broadcast, a WTRU may assume that it is
free to access the CSG cell.
[0047] The capacity based access restriction may also be used for service based
access. For example, a CSG cell may have different limits for different services, such

as voice, video, and the like. Once the limit of any service is reached, the CSG cell can

send this indication on a cell broadcast to avoid unnecessary access for those services.
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program software, or firmmvare incorporated in a conputer-readabl e storage
medi um for execution by a general purpose conputer or a processor. Exanples
of conput er-readabl e storage nedi uns include a read only nenory (ROM, a
random access nenory (RAM, a register, cache nmenory, sem conductor nenory
devi ces, magnetic media such as internal hard disks and renovabl e di sks,
magnet o-opti cal nedia, and optical nedia such as CD-ROM di sks, and digital
versatile disks (DVDs). [0054] Suitable processors include, by way of
exanpl €0048] gener MASpignadine. by seearsef [Eg copbbdyaianpga o sensge eebsesiptions
convent.i l,. processor.,. a, digi signal processor, (BDSP). a pl uralj of

i or opp b QBUSRLE ST RRE by Pl RIS DO R B S PR s g et hte

core, gighalihpdbd @fnandichll$ MOCHHE AL lRcripfidRk ntat 15w STRIU o donfigaraited
Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits

ot her UPLor apdi B eanivalanitr eew CSG B)s. Brririenalng eeaitld afgaclavea V\[’-@b@g? X
: grat T | 5 o t L
P equoncyruRSeSIB dRo8t RN TENaOR RS R L HEOG TR R fo i

user egedopfigite (HELSGLIY bT A@SG bl as phat ofats O8Mipodtelues.k control | er
(RNC), or any host conputer. The WIRU nay be used in conjunction with
nodul e$004%pl enedmser maykarderres befdesthesebbgatlds tabrpublic or ruavateaTha vi deo

carer a JoCiL6 o b SHABOANORS, R ERSASELANGNG, BoYL PLALIO0 eIy Apapeaker

a m crophon I'SIon transceiver, ree neadse eyboard, a

Bl uet obt llohy nwadidlB, oratHd HeNS W thredxahasle (F8riteladi Oam TP leved chingikid.
crystal_ displ a}d/a (LCD) display unit, an organic light-emtting_ di ode_ (OLED)
di spl ayousremple, ¢heHeNBmay dape ayuser lateﬁgw avlprhyesy b ageessed gamesyl-ayer

dul ) d/ or i I WA
oo epgPlp b Eitite BRI SRl el e RN 1ol 568 DPLIRZKALALAY
for useaetwork, Wsirgd BFSS/RRO sdskAgas o We eotithetiil Bhl opbhetofenidobladaghesi ng:

receiving signaljng indicating a plurality of_ closed subscriber group (CSG
i dent i PPejato comhigure she {56 neelbparampteys om ¢the Hel'B pscedwi elgits 9¢d¥lem

7 ORI AP, R 0 B AT BRI, PERRSSLR A
allowed access on the CSG cell and the services they are granted. This again may be a
part of operator O&M procedures or through the schemes described above. If the
scheme of implicitly using the presence of a CSG ID to indicate public or private access
is used, the CSG cell preferably is configured as public. It would need to acquire a
distinct CSG ID from an operator as part of its configuration procedures.

[0050] A decision regarding access to the CSG cell may be made in the network,
based, for example, on service, subscription policies, and the like. The WTRU
preferably knows which CSG cells it has access to. It may get this information from
the network. These CSG cells may be the private CSG cells subscribed to or the WTRU
may request CSG cells offering public access for certain services. The WTRU may
obtain this information by means of a pull-mechanism, whereby the WTRU sends a
signal asking the network which CSG cells exist in the nearby area that it is allowed to
access. This signal may include the reason for access which may indicate the services

desired. The network preferably responds with a list of appropriate CSG IDs. The
WTRU can only reselect/handover to a CSG cell in this list. Alternatively the network
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on a condition that the ID included in the systeminformation nessage is a
CSG I D, determ ning whether the CSG I D matches one of the plurality of CSG
IDs. 2. The nethod of claim|l wherein the received signaling is non-access
stratum (NAS) signaling. 3. The method of claim 1l wherein the cell is a
CSG cell and the CSGID is globally unique. 4. The nethod of claim3
wherein the CSGID is a globally unique cell ID. 5. The nethod of claim3
wherein the CSGID includes a plurality of fields that indicate at |east

one of canc@uits Py, gerdeidna lightoiher WU . larahoshéioaite masiveew o deWE'R e NB)

nunmber chaiml G,is identified single
e e AR R R Tt e R R )
CSG i s thelaatwdrkednBysporides HBREN: 0B TSR]k Bhat the WITRTURL A1RAy & toGcaddHin
wherein the systeminformation nessage further includes a bit indicating

whet hethishBAcsGneay puehs aacedl. i The eowsats of ithe messTaes meash bakethe [feimm of
et Bl R N SHIP R BB RS ES L
wher ei TATNeequdt.CThe pablis CBMEdlls mi} be ThéicaRIdWAIDWTRBE M Ihavkgiaginnththe CSG
'Dis %elT %g(‘)aad%\éxgt!, gre%aggguelaﬁy(lfHEhI\JeBI)lst is large, a subset of them may be indicated to
individual users by RRC or NAS signaling.
[0051] In another alternative a logical entity within an operator core network
may make the access restriction decision. For example, the functional entity may be
the 3GPP authentication, authorization, and access (AAA) server or home subscriber
server (HSS) and the HeNB may implement a client program that downloads the
relevant WTRU subscriptions upon triggering by an appropriate event, for example, a
WTRU requesting access. A WTRU need not make the decision of which CSG cells are
appropriate. The WTRU may implement a client application that pulls the relevant
information from the network or CSG cell by appropriate signaling.
[0052] Figure 6 is an example of a block diagram of a WTRU 600 that is
configured to receive cell broadcasts and identify CSG cells. The WTRU 600 includes
an antenna 605, a transmitter 610, a receiver 615, a processor 620 and a USIM (or
LTE equivalent) 625. The USIM (or LTE equivalent) 625 may reside in a UICC (not
shown). The receiver 615 is configured to receive a broadcast via the antenna 605 from
a cell including a cell ID. The processor 620 is electrically coupled to the transmitter
610, the receiver 615 and the USIM (or LTE equivalent) 625. The processor 620 is
configured to determine whether the cell ID is associated with a CSG cell and, if so,
determine whether the CSG ID is programmed in the USIM.
[0053] 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
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12. The method of claim 1l wherein the CSGID is a conbination of a tracking
area (TA) ID, a cell 1D and a home evolved Node-B (HeNB) ID. 13. The
of claim1, further conprising: attenpting to comunicate with the

nmet hod

cell on a condition that the CSG I D matches one of the plurality of CSG

| Ds.

config
subscr
nmessag

CSG cel

a proc

14. Awireless transmt/receive unit (WIRU) conprising: a receiver
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mat ches one of the plurality of CSG IDs stored in the nenory devi ce.

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).

[0054] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits, any
other type of integrated circuit (IC), and/or a state machine.

[0055] 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, radio network controller (RNC), or any host
computer. The WTRU may be used in conjunction with modules, implemented in
hardware and/or software, 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 liquid crystal display (LCD) 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.
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15. The WIRU of claim 14 wherein the received signaling is non-access
stratum (NAS) signaling. 16. The WIRU of claim 14 wherein the nenory
device is a universal integrated circuit card (UCC. 17. The WIRU of
claim16 wherein the CSGID is stored on a universal subscriber identity
nodule (USIM application residing in the UCC. 18. The WIRU of claim 14
wherein the cell is a CSGcell and the CSGID is globally unique. 19. The
WIRU of claim 18 wherein the CSG ID includes a plurality of fields that
indicate at | east one of a country, a region, an operator, and a hone

evol ved Node-B (HeNB) nunber. 20. The WIRU of claim 14 wherein the CSGis
identified by a single ID that canéfcﬁe ﬁ\ﬁgnged by a network. 21. The WIRU
of claim 14 wherein the CSGis iden |‘? by a permanent unique ID. 22.
The WIRUhef iscdl@intedli4: wherei n t he broadcast fromthe cell further includes a
bit indicating whether the CSG cell is a private CSG cell. 23. The WIRU of

| ai 4 . g _ ; . :
ndi 21""%‘& %@%}%W s RGN b A RpfiE ol MY (PERBITER Rhdhod,

| ai ; he i.ndi j is 1-bit. 25. Th RU .of cl ai i
The Wiy michRARg g SBtealngcn AL EF wiesRd poarion: e | Ehding "
correspondi ng ‘?Téhfb‘?flsélgs)CSG | Ds (TCSA Ds) that the WIRU has access to. 26.

The WIRU ostogingi the duyeyeif ©3GEDESG ID is a hone evol ved Node-B (HeNB) |D.
receiving a system information message from a cell, the system information

message including an ID and an indication that the cell is a CSG cell; and
on a condition that the ID included in the system information message is a CSG
ID, determining whether the CSG ID matches one of the plurality of CSG IDs.

2. The method of claim 1 wherein the received signaling is non-access stratum (NAS)
signaling.

3. The method of claim 1 wherein the cell is a CSG cell and the CSG ID is globally
unique.

4. The method of claim 3 wherein the CSG ID is a globally unique cell ID.

5. The method of claim 3 wherein the CSG ID includes a plurality of fields that indicate
at least one of a country, a region, an operator, and a home evolved Node-B (HeNB)
number.

6. The method of claim 1 wherein the CSG is identified by a single ID that can be
changed by a network.

7. The method of claim 1 wherein the CSG is identified by a permanent unique ID.

8. The method of claim 1 wherein the system information message further includes a
bit indicating whether the CSG cell is a private CSG cell.

9. The method of claim 1 wherein the system information message further includes a
bit indicating whether the CSG cell is a public CSG cell.

10. The method of claim 1 wherein the indication is 1-bit.
11. The method of claim 1 wherein the CSG ID is a home evolved Node-B (HeNB) ID.

12. The method of claim 1 wherein the CSG ID is a combination of a tracking area (TA)
ID, a cell ID and a home evolved Node-B (HeNB) ID.

13. The method of claim 1, further comprising:
attempting to communicate with the cell on a condition that the CSG ID matches
one of the plurality of CSG IDs. '
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27. The WIRU of claim 14 wherein the CSGID is a conbination of a tracking
area (TA) ID, a cell 1D and a hone evol ved Node-B (HeNB) ID. 28. The WIRU
of claim 14, further conprising a transmtter, wherein the processor, the
receiver, the nenory device, and the transmtter are further configured to
attenpt to communicate with the cell on a condition that the CSG I D nmat ches
one of the plurality of CSG IDs stored in the nmenory device. 29. A nethod
of selectively restricting wireless transmt/receive units (VWTRUs) from
accessing a closed subscriber group (CSG cell, the nmethod conprising: the
CSG cel | transrri tting a rressage including a 1-bit indicator indicating that
the cel{, iks e| I|c ce ivate cell; wherein on a condition
t hat thlél %a‘ggfeﬁmr %ggg‘g (i él‘fec'é?légwqﬂpél?{?%]ép%g@ Scell is a public cell,

WI'RUs t hat a CSG may be allowed to access the CSG ceII

and on a condit®efdfe tSh%Ra ingeintligiiing AQyIoael phepeed sebiher FHEUEIESED) |

a private cell, uwenjifigrRdDDanrd bel ong to a CSG associated with the CSG

cel | can accesscdihe aG8Gteaelinforn8GionAmeetdyedran s eélddbilvding aedDrawnd ang
wirel ess transm indiegéinvehatrtht sell VWARIEG céll,om accessing a cl osed subscri ber
group (CSG cel henidig dwidaQdnfigtiid i Agre ﬂh@%)l%@&if'CSGQDlsdéﬁw a fl r st

| evel of reSG'a?ﬁﬁchébo?'Z:bﬁﬁ 1%d ter M&ﬁdlmﬁtthaf End P maa&aﬁ{?@e ,
subscri bed user’s; ﬁ %2 e§§ﬁg§dw &\@L geeelgetion
criteria for WIR t(t,heaston%roeftﬁ P&t yof 15s'80%Ed B ememory device.

15. The WTRU of claim 14 wherein the received signaling is non-access stratum (NAS)
signaling.

16. The WTRU of claim 14 wherein the memory device is a universal integrated circuit

card (UICC).

17. The WTRU of claim 16 wherein the CSG ID is stored on a universal subscriber
identity module (USIM) application residing in the UICC.

18. The WTRU of claim 14 wherein the cell is a CSG cell and the CSG ID is globally
unique.

19. The WTRU of claim 18 wherein the CSG ID includes a plurality of fields that
indicate at least one of a country, a region, an operator, and a home evolved Node-B
(HeNB) number.

20. The WTRU of claim 14 wherein the CSG is identified by a single ID that can be
changed by a network.

21. The WTRU of claim 14 wherein the CSG is identified by a permanent unique ID.

22. The WTRU of claim 14 wherein the broadcast from the cell further includes a bit
indicating whether the CSG cell is a private CSG cell.

23. The WTRU of claim 14 wherein the broadcast from the cell further includes a bit
indicating whether the CSG cell is a public CSG cell.

24. The WTRU of claim 14 wherein the indication is 1-bit.

25. The WTRU of claim 14 wherein the WTRU maintains a list of associations between
permanent CSG IDs and corresponding temporary CSG IDs (TCSGIDs) that the
WTRU has access to.

26. The WTRU of claim 14 wherein the CSG ID is a home evolved Node-B (HeNB) ID.
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31. A nethod of selectively restricting wireless transmt/receive units
(WIRUs) from accessing a closed subscriber group (CSG cell, the nethod
conprising: the CSG cell transmtting a nmessage indicating the current
capacity of the CSG cell; and on a condition that the nessage indicates
that the CSG cell is currently running at full capacity, restricting
services provided by the CSG cell to only WIRUs that are not associ ated
wi th subscribed users. 32. A nethod for use in a wireless transmt/receive
unit (WRU), the nmethod conprising: nmaintaining a list of acceptable cells
that can provide the WIRU with access to the energency services; detecting
a cell ;,,det ergpnn t.-hat the,det.ecte L 1S a G cel |l that provides
Seri o ggaVVE%ﬁE" %alfmpg]e‘*h Wﬁ@lf%@%fél& SrpiRal ot ekl eEfed cso
cel I t &TEALPs 7 eell 1D AR BewsfivelyedNedgs ESG cel | to access
EIMer 9enRKY THEWITRESof claif:1 Elgd’r?ﬁ &)ﬁ%ﬂ%iggﬁ%ggsmﬁt&, WHeEh&Sthe processor,
tr ansmtflé E‘eec%g}e\f,eth%%ém W i(‘:e,ta Q (HELI SR L LS fdMher configured to attempt
to communicate with the cell on a condition that the CSG ID matches one of the
plurality of CSG IDs stored in the memory device.

29. A method of selectively restricting wireless transmit/receive units (WTRUs) from
accessing a closed subscriber group (CSG) cell, the method comprising:
the CSG cell transmitting a message including a 1-bit indicator indicating that
the cell is either a public cell or a private cell; wherein
on a condition that the 1-bit indicator indicates that the CSG cell is a public cell,
WTRUs that do not belong to a CSG may be allowed to access the CSG cell;
and
on a condition that the 1-bit indicator indicates that the CSG cell is a private cell,
only WTRUs that belong to a CSG associated with the CSG cell can access the
CSG cell.

30. A method of selectively restricting wireless transmit/receive units (WTRUs) from
accessing a closed subscriber group (CSG) cell, the method comprising:
the CSG cell providing a first level of reselection criteria for WTRUs that are not
associated with subscribed users; and
the CSG cell providing a second level of reselection criteria for WTRUs that are
associated with subscribed users.

31. A method of selectively restricting wireless transmit/receive units (WTRUs) from
accessing a closed subscriber group (CSG) cell, the method comprising:
the CSG cell transmitting a message indicating the current capacity of the CSG
cell; and
on a condition that the message indicates that the CSG cell is currently running
at full capacity, restricting services provided by the CSG cell to only WTRUs
that are not associated with subscribed users.

32. A method for use in a wireless transmit/receive unit (WTRU), the method
comprising:
maintaining a list of acceptable cells that can provide the WTRU with access to
the emergency services;
detecting a cell;
determining that the detected cell is a CSG cell that provides services to a CSG
that the WTRU is not a member of;
adding the detected CSG cell to the list; and
proceeding to camp on the CSG cell to access emergency services.
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receiving a systeminformation nessage froma cell, wherein the system
information message includes: a closed subscriber group (CSG indication
that indicates that the cell is a CSGcell; and a CSG ID that identifies
the CSG cell; and attenpting to conmunicate with the CSG cell on a
condition that the CSGID is included in a list of allowed CSG cells stored
in the WIRU.  34. The nethod of claim33, further conprising: receiving the
list of allowed CSG cells froma network prior to attenpting to communicate
with the CSG cell. 35. The nethod of claim 33, further conprising:
transmtting a handover request, the handover request i ncl udi ng the CSG | D

and a gayest for. a hand I co n r ece vin
respons§q ot H’é)%hl%g ?Cgﬁhéswlre&ﬁﬁ%“ﬁ@?% HiRy® 52@%&) ttgetm,%t G cel |
in resSORPLSIE t he handover command. 36. The net hod of claim33, wherein
the systenfICRIEREreR | SRtaResiviefanation Haessage | frdes aanelbperteremn ¢beesysban
i dentifies tkheloopetianonesshge mecl@$®:cel|. 37. The method of claim 33,
wher ei n t he C®Glpsedi sdiscoiber grane@8@d) ind3@itioh tat ehézatdsrthasahé cél@eehve
unit (VTRU) conp€B6&idefl; and
a CSG ID that identifies the CSG cell; and
attempting to communicate with the CSG cell on a condition that the CSG ID is
included in a list of allowed CSG cells stored in the WTRU.

34. The method of claim 33, further comprising:
receiving the list of allowed CSG cells from a network prior to attempting to
communicate with the CSG cell.

35. The method of claim 33, further comprising:
transmitting a handover request, the handover request including the CSG ID and
a request for a handover command;
receiving a handover command in response to the handover request; and
performing a handover to the CSG cell in response to the handover command.

36. The method of claim 33, wherein the system information message further includes
an operator code that identifies the operator of the CSG cell.

37. The method of claim 33, wherein the CSG indication is one-bit.

38. A wireless transmit/receive unit (WTRU) comprising:
a receiver configured to receive a system information message from a cell, wherein
the system information message includes:
a closed subscriber group (CSG) indication that indicates that the cell is a
CSG cell; and
a CSG ID that identifies the CSG cell; and
a processor and a transmitter configured to attempt to communicate with the CSG
cell on a condition that the CSG ID is included in a list of allowed CSG cells
stored in the WTRU.

39. The WTRU of claim 38, wherein the receiver is further configured to:
receive the list of allowed CSG cells from a network prior to attempting to
communicate with the CSG cell.

40. The WTRU of claim 38, wherein:
the transmitter is further configured to transmit a handover request, the

handover request including the CSG ID and a request for a handover
command;

the receiver is further configured to receive a handover command in response to
the handover request; and
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a receiver configured to receive a systeminformation nessage froma cell
wherein the systeminformation nessage includes: a closed subscriber group
(CSG indication that indicates that the cell is a CSGcell; and a CSG ID
that identifies the CSG cell; and a processor and a transmtter configured
to attenpt to communicate with the CSG cell on a condition that the CSG ID
isincluded in a list of allowed CSG cells stored in the WIRU. 39. The WIRU
of claim 38, wherein the receiver is further configured to: receive the
list of allowed CSG cells froma network prior to attenpting to conmunicate

with the CSG cell. 40. The WIRU of claim 38, wherein: the transmtter is
further co ured t transnl a ha ver re uest, ..t he ndo r _reguest

i ncl udi ng f}hergf ﬁg‘& %ﬁ% TECqi _%gf‘%m R
further confifgift VFB £ Qrsedgy nAAVeTOmINaBdt o t he
handoveyy, rrﬁgwrfkumriamw ﬁﬁ&%ds M ihtoPRSh e BBt RE: HfERIcuer ar e
further c égyrg Qltﬂﬁ a%fyorM?ﬁ in response to the
handovér hd. Rew o?p Falnrﬁ &Fein the system i nfornmation
”EssaQQQf@thETRKﬁ&ﬂ&Qﬁﬁ38”w%§@ﬁﬁ%ﬁé(ﬁﬂﬂ@mﬁ&ﬁﬁmﬂéﬁﬂkﬂﬁﬁes t he oper at or of
the CSG cell. 42. The WIRU of claim 38, wherein the CSGindication is
one-hit.
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