
[0001]WIRELESS COMMUNICATION METHOD AND APPARATUS FOR PERFORMING HOME
NODE-B IDENTIFICATION AND ACCESS RESTRICTION [0002]CROSS REFERENCE TO
RELATED APPLICATIONS  [0003] This application claims the benefit of U.S.
Provisional Application No. 60/913,717 filed April 24, 2007 and U.S.
Provisional Application No. 60/940,572 filed May 29, 2007, which are
incorporated by reference as if fully set forth. [0004]FIELD OF INVENTION
[0005]This application is related to wireless communications.
[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 example, the occurrence of radio
transmission problems in an underground metro or a shopping mall. [0009]An
HeNB closed subscriber group (CSG) cell is a defined area over which radio
coverage provided by the HeNB may only be accessed by a group of
subscribers authorized to use the services of the cell. The CSG may be a
family or anyone in the vicinity of a particular location, (e.g., anyone in
a coffee shop), who attempts to access the HeNB CSG cell. An HeNB may
typically be used to deploy one or more CSG cells over an area over which
LTE coverage is desired. A CSG cell may be deployed by an HeNB for LTE
services, or by an HNB for WCDMA or other legacy 3GPP RAT services. The
subscriber, whether an individual or an organization, may deploy a CSG cell
using an HeNB over an area where such service is desired. [0010]Figure 1
shows an example of a conventional HeNB deployment in a wireless
communication system 100. The wireless communication system 100 includes an
LTE macro-cell 105, a 3GPP system cell 110, a higher network node (e.g.,
gateway) 115 and/or a mobility management entity (MME)/serving general
packet radio service (GPRS) support node (SGSN) 120. The higher network
node 115 is responsible for coordinating the operation of several HeNBs
125A, 125B and 125C. Alternatively, the MME/SGSN 120 may be responsible for
coordinating the operation of several 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. It is similar to simultaneous coverage
of GSM and WCDMA technologies. The relationship of the LTE macro-cell 105
and the 3GPP system cell 110 with the higher network node 115 is ambiguous.
In all likelihood, 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. [0011]CSG cells
may belong to a tracking area (TA) that is different from that of the
surrounding macro-cell. Such a TA may be referred to as a CSG TA, as
disclosed in copending U.S. Patent Application Serial No. 12/044,491 filed
on March 7, 2008, which is incorporated by reference as if fully set forth.
The surrounding macro-cell is usually relatively large (e.g., covers at
least several square blocks), and is deployed by the operator by using an
e-Node-B, (i.e., a base station). The HeNB is a miniature base station
which is deployed at home, and the cell provided by the HeNB covers only a
small area in the home. [0012]A cell broadcast is a large message that a
cell sends out on a particular common physical channel, (i.e., the
broadcast channel), that can be read by all wireless transmit/receive units
(WTRUs) in the cell. The cell broadcast carries information that is
necessary for each of the WTRUs to know, such as what cell, network and the
like the WTRU is accessing and what features are supported. The CSG cell
may indicate in its cell broadcast whether the TA broadcast is a CSG TA, as
identified by a special tag 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, either in 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
(TAG) 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 WTRUs can access each CSG cell
that is assigned to a particular TA instead of just their own.  



[0014]Another issue that needs to be addressed is determining how WTRUs
should be added or removed from the list of WTRUs that are allowed to
access the CSG cell. Yet another issue that needs to be addressed is
determining whether a CSG cell 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.  [0019]BRIEF DESCRIPTION OF THE DRAWINGS [0020]A
more detailed understanding may be had from the following description, 



given by way of example in conjunction with the accompanying drawings
wherein: [0021]Figure 1 shows an example of a conventional HeNB deployment
in a wireless communication system; [0022]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 ID is the same as the
CSG TA of the CSG cell; [0023]Figure 3 shows a wireless communication
system in which unique cell IDs are assigned for each CSG cell;
[0024]Figure 4 shows a wireless communication system in which a two level
approach is used for CSG cell identification; [0025]Figure 5 shows an HeNB
deployment wherein the HeNBs straddle a border of two or more macro-cell
tracking areas; and [0026]Figure 6 is an example of a block diagram of a
WTRU that is configured to 



receive cell broadcasts and identify 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 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,  (e.g., programmed in a USIM residing in a UICC
or LTE equivalent in the WTRU, or programmed using any other application on
the UICC. As previously mentioned with respect to Figure 2, the CSG ID may
be the TA the CSG cell belongs to. This TA may be different from the TA the
macro-cell belongs to, in which case it is referred to as a CSG TA.
[0030]The CSG ID may be any ID that identifies the CSG that the WTRU has
access to globally. As shown in Figure 3, the CSG ID may be a globally
unique cell ID of the CSG cell. Alternatively, the CSG ID may be an HeNB ID
of the HeNB that is broadcasting a CSG cell, or a combination of a TA ID, a
cell ID and an HeNB ID. The CSG ID may have a unique format/length as
compared to the equivalent cell ID for the macro-cell. Thus, the WTRU is
able to determine that this cell is a CSG cell. Every time the WTRU detects
a cell, the WTRU determines whether the ID broadcast is a CSG ID and, if
so, the WTRU determines whether this CSG ID is programmed in the USIM or
LTE equivalent in the WTRU. If this CSG ID is programmed in the WTRU, the
WTRU may consider this CSG cell as being suitable for access. This
procedure may be performed even if the CSG ID is a TA ID that the CSG cell
belongs to. [0031]Alternatively, another IE may be added to the broadcast,
which may be as 



small as 1 bit, to indicate that the cell is a CSG cell. A CSG cell would
thus distinguish itself from a macro-cell by setting this bit. A macro-cell
would also broadcast this bit but not set it. A WTRU may determine that a
cell is a CSG cell by reading the 1-bit indication on the cell broadcast
and determining its value. In the event that the bit is set and the cell is
therefore a CSG cell, in order to determine whether or not it has access 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  cell-level CSG IDs. Furthermore, in LTE_idle mode, a
WTRU is known to a network at a TA-level only. If the CSG cell belongs to
the TA of the surrounding macro cell, (i.e., if CSG cells do not have their
own TA which is separate from the one a macro-cell belongs to), the WTRU in
LTE_idle mode will be paged across all macro cells and CSG cells in that
TA, possibly leading to an unnecessary paging load. In order to overcome
this problem, the network may adopt a paging method that pages the WTRU
first in the CSG cell that the WTRU accessed most recently. The network may
then page the neighboring CSG cells to which the WTRU has access. This may
occur in the TA in which the last TA update (TAU) request was received and
assumes that the network possesses geographical knowledge that may be
maintained 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  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]WTRUs in the CSG TAs may be assigned multiple
macro-level TAs but may first be paged in the CSG TA. Further, depending on
the parameters configured in their USIM, some WTRUs may only have access to
certain CSG cells. Again, similar to the cell ID, the TAC may be a distinct
format for a CSG TA, as compared to a macro-cell TA, or it may be in the
same format as a macro-cell TAC but distinguished by a value tag or IE.
[0037]The structure of a CSG ID may be of significance for security and
mobility of the device that actually deploys the CSG cell. The format of a
CSG ID may allow the HeNB that deploys the CSG cell to be moved to a
different region. The HeNB that deploys 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. B .Ie of :SG 113 S'truct Country
CodeArea CodeOperator CodeHeNB Number 15142345873 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 -8-0  particular CSG cell, unless the CSG
cell is public or access is service based. Signaling between the network
and the HeNB may also be part of operation and maintenance (O&M) procedures
and/or self-configuration procedures that configure the new ID on the HeNB.
[0039]Alternatively, each CSG may have a permanent unique ID, similar to
the WTRU international mobile subscriber identifier (IMSI). In addition,
each CSG may have a temporary CSG ID (TCSGID), which is similar to a
temporary mobile subscriber identifier (TMSI) that is allocated by the
network. The TCSGID may be dynamically configured in the HeNB and may be
changed based on operator or user preferences. The TCSGID preferably is
broadcast by the CSG cell in its cell broadcast. A WTRU may maintain a list
of associations between the permanent CSG IDs and the corresponding TCSGIDs
to which it has access. Signaling between the network or an HeNB and a WTRU
may configure the dynamic associations in the WTRU. The TCSGIDs may be
stored in the WTRU and configured dynamically. [0040]The network may
dynamically configure the various CSG IDs for various reasons such as
security. As an example, the CSG ID, whether permanent or temporary, may be
part of a security association or key hierarchy. Also, in the event the CSG
IDs are included in a macro-cell neighbor list indication, these
dynamically configured CSG IDs may also be indicated to the surrounding
macro-cell. 



[0041]Access restriction is a potential problem. One might want to restrict
access to a CSG cell to a limited set of users or one might want to provide
open access to all neighboring users, similar to a WLAN hotspot, and appear
as a regular cell. It needs to be determined if an additional level of
granularity is needed by distinguishing between a regular macro-cell and a
public access CSG cell. If such an indication is deemed necessary, it
preferably is provided to neighboring WTRUs at a radio level so that
neighboring WTRUs do not camp on a CSG cell expecting service. This problem
is solved by adding an additional bit on the cell-broadcast thereby
indicating whether the CSG cell that broadcasts this bit is public or
private. This bit may be optional and required to be broadcast only by
cells who advertise them as CSG cells. If the  broadcast indicated
"public", then any neighboring WTRU can camp on the CSG cell, provided
perhaps that the HeNB supports the desired services and with acceptable
quality of service (QoS). Alternatively, a private CSG cell could use the
CSG ID and a 1-bit indication described above to identify itself as a
private CSG cell and a public CSG cell could broadcast a regular cell ID
and not a 1-bit indication. WTRUs can then use additional service
parameters in the cell broadcast to make the decision of whether to camp on
this public CSG cell. This is an implicit approach to cell identification.
[0042] A further level of access control can be provided by programming the
WTRU identity, that is, an IMSI, of the allowed WTRUs on the HeNB. This
could be set to "all" for HeNBs deploying public CSG cells. Thus when an
initial random access channel (RACH) level access is attempted by a WTRU,
the HeNB could make the decision of whether to service it. [0043]An
alternative method of providing access control is to allow service-based
access. This would allow all users to have access to the CSG cells for
certain basic services, for example, voice, text messaging and emergency
calls, but only subscribed users would be able to have access to other
services, such as, for example, high speed downloads. The CSG cell in its
cell broadcast may indicate that certain services are open and other
services are for subscribed users only. For example, the CSG cell may
indicate in its cell broadcast that it allows emergency calls from all
users (even those that do not have access for other services on it). Such
an indication may be provided by a 1-bit indicator. CSG cells that support
emergency services for non-subscribed users could set this bit. WTRUs
looking for an acceptable cell to camp on for 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  not subscribed to the HeNB. A
non-subscribed WTRU would preferably camp on a CSG cell only if it is bound
to go out of service or when it has no other alternative suitable cells.
This may be done so that WTRUs have access to coverage for emergency
services. A non-subscribed WTRU may consider such a CSG cell to be an
acceptable cell for emergency services. [0045]Alternatively, at a planning
level, a WTRU may be given access to camp on a CSG cell even if it has not
explicitly subscribed to the CSG cell. The charging preferably is high as
is a mitigating factor. This allows the WTRU to use the CSG cell without
any constraints by using settings on the USIM. This may be done real-time
by the network using open mobile alliance (OMA) mechanisms and changing
different criteria on the USIM. 



[0046]Another alternative is CSG cell capacity based access restriction.
Generally a CSG cell can be expected to have smaller capacity than a
full-service macro cell, which would limit the CSG cell's capacity to
handle more services and more subscribers. Even a CSG cell that is public
may not serve vast number of subscribers. It is useful then to broadcast an
indication that the CSG cell is currently running at full capacity and no
new subscriptions are allowed. By doing so, when subscribers within the CSG
cell coverage area receive the "full load" indicator they can then stop
trying to access any service from this CSG cell, which leads to power,
uplink resource and effort savings. A CSG cell may send a "full load"
message once the CSG cell reaches its maximum capacity. Alternatively, a
CSG cell may send a "full load" 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.  [0048]NAS
signaling, by means of IEs, could dynamically manage subscriptions and
indicate to the attached WTRUs the services to which they have access. The
signaling for dynamically managing subscriptions may allow a WTRU to
configure its USIM, or an LTE equivalent, new CSG IDs. The signaling could
also allow a WTRU to rewrite the CSG ID of a CSG cell that it already has
access to. This allows operators to reconfigure the CSG ID of a CSG cell as
part of its O&M procedures. [0049]A user may configure whether the CSG cell
is to be public or private. The user may also configure other CSG cell
parameters, such as services offered. This may be done manually on the HeNB
with, for example, a switch, as an IP-level command. For example, the HeNB
may have a user interface which may be accessed on a subnetwork by using
the IP address assigned to the HeNB by the router of that subnetwork, using
NAS/RRC messages, or by contacting the operator and having the operator
configure the CSG cell parameters on the HeNB as part of its O&M
procedures. The user may also be able to configure the specific WTRUs that
are 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  can, on its own, send such a list to the WTRU.
In another alternative, when a WTRU moves between cells or TAs, upon
sending a TAU/cell update message to the network, the network can respond
with a list of CSG cells that the WTRU is allowed to access in this TA or
near such a cell. The contents of the messages may take the form of
dedicated signaling or may be included as part of existing mechanisms, for
example, a TAU request. The public CSG cells may be indicated to all WTRUs
in the area in the cell-broadcast or, particularly if the list 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  



program, software, or firmware incorporated in a computer-readable storage
medium for execution by a general purpose computer or a processor. Examples
of computer-readable storage mediums include a read only memory (ROM), a
random access memory (RAM), a register, cache memory, semiconductor memory
devices, magnetic media such as internal hard disks and removable disks,
magneto-optical media, and optical media such as CD-ROM disks, and digital
versatile disks (DVDs).  [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 (HE), 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(r) 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.  CLAIMS What is claimed is:  1. A method
for use in a wireless transmit/receive unit (WTRU), the method comprising:
receiving signaling indicating a plurality of closed subscriber group (CSG)
identifiers (IDs); storing the plurality of CSG IDs; 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 I 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.   14. A wireless transmit/receive unit (WTRU) comprising: a receiver
configured to: receive signaling indicating a plurality of closed
subscriber group (CSG) identifiers (IDs); and receive a system information
message from a cell including an ID and an indication that the cell is a
CSG cell; a memory device configured to store the plurality of CSG IDs; and
a processor configured to, on a condition that the ID included in the
system information message is a CSG ID, determine whether the CSG ID
matches one of the plurality of CSG IDs stored in the memory 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.



27. The WTRU of claim 14 wherein the CSG ID is a combination of a tracking
area (TA) ID, a cell ID and a home evolved Node-B (HeNB) ID.  28. The WTRU
of claim 14, further comprising a transmitter, wherein the processor, the
receiver, the memory device, and the transmitter are further 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 (VVTRUs) 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 (VVTRUs) 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.   33. A method implemented in a wireless
transmit/receive unit (WTRU), the method comprising: 



receiving 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 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 (VTRU) 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  the processor, the transmitter, and the receiver are
further configured to perform a handover to the CSG cell in response to the
handover command.  41. The WTRU of claim 38, wherein the system information
message further includes an operator code that identifies the operator of
the CSG cell.  42. The WTRU of claim 38, wherein the CSG indication is
one-bit. 


