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[0001] CELL SELECTION AND RESELECTION FOR CLOSED
SUBSCRIBER GROUP CELLS

[0002] FIELD OF INVENTION

[0003] This application is related to wireless communications.

[0004] BACKGROUND

[0005] The current effort for the 3GPP Long Term Evolution (LTE)

program is to bring new technology, new architecture, and new methods in the
new LTE settings and configurations to provide improved spectral efficiency,
reduced latency, and better utilization of the radio resources to bring faster user
experiences and richer applications and services with less cost.

[0006] As part of these efforts, the 3GPP would like to introduce the
concept of a home enhanced Node B (HeNB) in LTE (and also, possibly in a
parallel fashion, in Release 8 of WCDMA, GERAN, and other cellular standards).
The HeNB refers to a physical device 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, public
Internet connections. This can be particularly useful in areas where L'TE has not
been deployed and/or legacy 3GPP radio access technology (RAT) coverage
already exists. This may also be useful in areas where L'TE coverage may be faint
or non-existent for radio transmission problems that occur, for example, while in
an underground metro or a shopping mall.

[0007] The cell (which is the term for the area over which radio coverage
provided by the HeNB is available) that is deployed by the HeNB may be
accessed only by a group of subscribers who have access to the services of the cell
(e.g., a family) and such a cell may be referred to as a HeNB cell, or more
commonly, a Closed Subscriber Group (CSG) cell. A HeNB may be used to deploy

(usually) one or more CSG cells over the area which LTE coverage is desired. The
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term CSG cell may be used for a cell deployed by a HeNB for LTE services or by a
HNB for WCDMA or other legacy 3GPP RAT services.

[0008] Cell selection and reselection criteria for CSG cells are currently an
open issue. This raises several other issues:

[0009] (1) No priority schemes exist for CSG cells.

[0010] (2) The CSG identifier that the WTRU needs to determine
whether a CSG cell is configured in its white list is currently in the system
information blocks (SIBs). Reading the SIBs for possibly hundreds of CSG cells in
a frequency layer might be unnecessarily expensive in terms of time and power
consumed.

[0011] 3) Other parameters for cell selection and reselection, such as

Qhyst and Qofrset, for CSG cells are undefined.

[0012] SUMMARY

[0013] Parameters and procedures used for cell selection and cell
reselection to CSG cells are disclosed.

[0014] A method for applying a priority of a CSG cell, including receiving
priority information for each of a plurality of communication frequencies over
which the CSG cell can communicate; storing the priority information at a
wireless transmit/receive unit; and applying the priority information to at least
one of: taking measurements on a communication frequency, selecting to a CSG
cell in the communication frequency, or reselecting to a CSG cell in the
communication frequency.

[0015] Methods relating to grouping CSG cells, indicating a status of a CSG
cell, processing multiple CSG cells by a WTRU, reselecting between CSG cells by
a WTRU, and manual CSG cell selection by a WTRU are also disclosed.

[0016] BRIEF DESCRIPTION OF THE DRAWINGS
[0017] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying

drawings, wherein:
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[0018] Figure 1 shows an example wireless communication system
including a plurality of wireless transmit/receive units (WTRUs) and a home

enhanced Node B (HeNB);

[0019] Figure 2 is an example functional block diagram of one WTRU and
the HeNB of Figure 1;

[0020] Figure 3 is a flowchart of a method for grouping CSG cells;

[0021] Figure 4 is a flowchart of a method for processing multiple CSG
cells;

[0022] Figure 5 is a flowchart of a second method for processing multiple
CSG cells;

[0023] Figure 6 is a flowchart of a third method for processing multiple
CSG cells;

[0024] Figure 7 is a flowchart of a method for reselecting between CSG
cells; and

[0025] Figure 8 is a flowchart of a method for manual CSG cell selection.
[0026] DETAILED DESCRIPTION

[0027] When referred to hereafter, the term “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 term “base station”
includes, but is not limited to, a Node B, a site controller, an access point (AP), or
any other type of interfacing device capable of operating in a wireless
environment.

[0028] Figure 1 shows an example wireless communication system 100
including a plurality of WTRUs 110 and an HeNB 120. As shown in Figure 1, the
WTRUs 110 are in communication with the HeNB 120. It is noted that, although
an example configuration of WTRUs 110 and an HeNB 120 is depicted in Figure
1, any combination of wireless and wired devices may be included in the wireless

communication system 100.
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[0029] Figure 2 is an example functional block diagram 200 of a WTRU 110
and the HeNB 120 of the wireless communication system 100 of Figure 1. As
shown in Figure 2, the WTRU 110 is in communication with the HeNB 120.
[0030] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 112, a transmitter 114, a receiver 116, and
an antenna 118. The transmitter 114 and the receiver 116 are in communication
with the processor 112. The antenna 118 is in communication with both the
transmitter 114 and the receiver 116 to facilitate the transmission and reception
of wireless data. The processor 112 of the WTRU 110 is configured to perform cell
selection and reselection.

[0031] In addition to the components that may be found in a typical HeNB,
the HeNB 120 includes a processor 122, a transmitter 124, a receiver 126, and an
antenna 128. The transmitter 124 and the receiver 126 are in communication
with the processor 122. The antenna 128 is in communication with both the
transmitter 124 and the receiver 126 to facilitate the transmission and reception
of wireless data. The processor 122 of the HeNB 120 is configured to provide

information to the WTRU 110 usable for cell selection and reselection.

[0032] CSG cells and the WTRU’s white list
[0033] The WTRU can only access those CSG cells that are in a white list
stored at the WTRU. If the WTRU attempts to access a CSG cell that is not in the

white list, the network may reject that access. Under normal operating
procedures, the WTRU first checks if a CSG cell is in its white list, and only if the
CSG cell is in the white list should the WTRU then proceed to reselect to it.

[0034] To populate the white list, the network provides over the air
signaling of the white list. The white list is written to the Universal Mobile
Telecommunications System (UMTS) subscriber identity module (USIM) at the
WTRU. The non-access stratum (NAS) reads the USIM and populates the white
list in the WTRU. This is one example of an Open Mobile Alliance (OMA) protocol
to populate the WTRU’s white list; the specific implementation is network-

specific. Generally, the network can put WTRU-specific information on the
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USIM, the NAS reads the information from the USIM, and the NAS further
processes the information.

[0035] If the network sets a CSG cell as a public CSG cell, the WTRU does
not need to have that CSG cell in the white list. The WTRU can just access the
CSG cell, as the network knows that it is a public CSG cell.

[0036] Priority scheme for CSG cells
[0037] The network signals the priority of the CSG cell frequencies to the
WTRU. The WTRU can camp on the CSG cell with the highest priority frequency.

Based on the priority of the frequencies, the WTRU will know the order in which
it should search the frequencies. It is possible for two different CSG cells to be
assigned the same priority. In this instance, the WTRU may implicitly assign a
higher priority to one of the CSG cells.

[0038] In the event that all CSG cells are deployed on a single frequency
(also known as the CSG frequency), a macro cell (i.e., a non-CSG cell) may signal
the priority of the CSG frequency by broadcast or dedicated signaling. The macro
cell may identify the frequency as being one for CSG cells only. There may be
more than one CSG frequency.

[0039] A WTRU with no entries configured in its CSG white list can
disregard the signaled priority for the CSG frequency and will not try to initiate
measurements, cell selection, or cell reselection to any cell on that frequency. If
however, CSG cells are deployed on the same frequency as the surrounding
macro cells, then such a frequency may not be marked as a CSG frequency.
[0040] Alternatively, the WTRU may be pre-configured with the
frequencies of the CSG cells it has access to and the macro cell may indicate the
priority for CSG frequencies by dedicated or broadcast signaling without
indicating the actual frequency. WTRUs which have CSG cells and associated
frequencies configured in their white list would apply the signaled priority to
these frequencies.

[0041] Alternatively, the priority scheme for the frequency of CSG cells
could be pre-configured in the WTRU. The configuration of the priority scheme

-5-
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can be sent via radio resource control (RRC)/NAS signaling or via upper layer
signaling (e.g., SMS, OMA Device configuration, etc.). In one embodiment, the
configuration of the frequencies could be done as part of the message which
configures the CSG white list in the WTRU.

[0042] In addition, cell-specific priorities for CSG cells are proposed. A CSG
cell configured in a white list may have a higher priority than a macro cell.
Priorities of individual CSG cells versus one another may be determined via their
broadcast signaling, by their position on the white list, manually entered by the
user, by virtue of their group assignment (described below), or because they are
determined to be public CSG cells. CSG cell priorities may be used to determine
the outcome of a cell reselection between CSG cells. Alternatively, when a cell
reselection is considered between a CSG cell and a macro cell, the macro cell can
be assumed to have the lowest priority by default, unless the priority is
specifically marked with the macro cell.

[0043] Figure 3 is a flowchart of an exemplary method 300 for grouping
CSG cells by a WTRU. The WTRU receives priority information about each
frequency on which the WTRU can communicate (step 302) and stores the
priority information (step 304). The WTRU applies the priority information in
connection with taking another action (step 306), as described above. The method

then terminates (step 308).

[0044] Grouping CSG cells
[0045] CSG cells can be grouped based on the purpose for using the CSG

cell, such as a home, an office, a shopping mall, etc. Each group is distinguished
by an identifier (ID). The grouping is done to easily identify the group type. The
WTRU can determine, by reading the first few bits of the CSG cell identifier (for
example), whether a CSG cell is a type of CSG cell that the WTRU is searching
for. A WTRU subscribed to a CSG cell can only access the particular CSG cells in
its white list, and cannot access other CSG cells in the same group unless those

CSG cells are also in the white list.
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[0046] In one implementation, the group ID is placed at the beginning of
the CSG ID, so that the group ID is first and the cell ID is second. By arranging
the CSG ID in this way, a WTRU can just read the group ID portion to determine
if the CSG cell may be acceptable for use.

[0047] When a WTRU detects a CSG cell, it may read its group ID to
determine if this CSG cell has the same group ID as one that is configured in its
white list. If the detected CSG cell has a group ID that matches the group ID of a
CSG cell in the white list, the WTRU will continue to acquire the SIBs to verify
the upper layer CSG ID (e.g., CSG TA ID). This procedure may be done as an
alternative to or in addition to matching the PCID or frequency of a detected cell
with that of a CSG cell configured in the white list.

[0048] The group ID may be configured in the WTRU as part of CSG white
list configuration. The group ID may be smaller than the CSG ID (e.g., the CSG
tracking area (TA) ID). The group ID may be signaled on a physical channel, on
the management information base (MIB), on any SIB, or on a fast-changing SIB.
The group ID may be certain reserved physical layer cell IDs (PCIDs). Public
CSG cells may be in a different group and may have a different group ID than
private CSG cells.

[0049] Additionally, instead of preventing WTRUs from camping on certain
groups of HeNB cells, the WTRU could be given a priority order for the HeNB
groups and WTRU could try and select a cell from the HeNB group in that order.
[0050] The existing space for the eNB ID and cell ID in SIB1 may be re-
dimensioned for CSG use. Currently, 20 bits are assigned for the eNB ID and 8
bits are assigned for the cell ID. If the cell is a CSG cell (determined by using,
e.g., a one bit CSG indicator on SIB1 or a reserved PCID for CSG cells), then 20
bits or more may be used to identify the HeNB and 8 bits or less are used to
identify the CSG cell of that HeNB. The total number of bits used remains 28 bits
or a few more than 28 bits (optional bits that are included only if cell is a CSG
cell). The CSG ID could then be the HeNB ID plus the cell ID.

[0051] Alternatively, some bits or some indication may let the WTRU know
the size of the HeNB ID and the cell ID fields. For example, a class indication

-
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which maps to pre-defined configurations for HeNB and cell ID sizes to specific
code-point values on an indicator may be used. As an example, there could be
four classes, each with different sizes of HeNB ID and cell ID. Two bits on SIB1
can be used to indicate the specific class, so that upon reading the two bits, the
WTRU knows how many bits are the HeNB ID and how many bits are the cell
ID.

[0052] A separate CSG ID can be defined that identifies the specific closed
user group the CSG cell is intended to serve. This CSG ID may be distinct from
the HeNB ID and the cell ID, and may be the ID that is actually programmed in
the WTRU’s white list. This CSG ID may be at least 27 bits long, may be
broadcast by the CSG cell, and may be in SIB1 or SIB9.

[0053] Cell reselection parameters for CSG cells

[0054] A CSG cell may carry an indication (e.g., one bit) on the broadcast
channel of whether the cell is a public CSG cell or a private CSG cell. This
indication may be optional or may only be used if the CSG cell is public or
private. If this indicator is absent and the CSG indicator is set to true, the WTRU
may automatically assume that the CSG cell in question is either public or
private.

[0055] The following is a list of parameters that may be used for CSG cell
reselection and indicates, for example, when to reselect to a CSG cell, when to
reselect to a macro cell, and when to take measurements. For example, a
parameter can indicate that the signal strength of the CSG cell is checked, and
the WTRU can reselect to that CSG cell if it meets the reselection criteria and is
configured in the WTRU’s white list.

[0056] (D) The parameter Qrxevmin 18 different for CSG cells than for
macro HeNB cells.

[0057] (2) A new cell selection parameter called Scsasearch. If Sservingeen >
ScsGsearch, then the WTRU may not autonomously search for CSG cells. The
WTRU may still search for CSG cells if the user manually instructs the WTRU to

do so. The parameter Scsgsearch may be greater than Sintrasearch and/or greater than

-8-
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Sintersearch. The WTRU may apply this scheme to manual searches only, but not to
an autonomous search. The parameter Scsgsearch may be different for autonomous
searches and manual searches.

[0058] (3) A new cell selection parameter called Scsasearchneigh. If
ShonservingCSGeell > SCSGsearchneigh, then the WTRU may measure that non-serving
CSG cell and include it as part of the reselection process.

[0059] 4) A new parameter called Threshcsa, high. If the WTRU is
moving from a macro cell to a CSG cell and Snonservingcsacenl > Threshesa, high, then
the WTRU may reselect to the CSG cell, provided that the CSG cell is configured
in its white list or is otherwise accessible (e.g., a public CSG cell).

[0060] (5) If the WTRU is moving from one CSG cell to another, the
above condition (SponservingCSGeell > Threshcsa, high) may only be applied if the
neighbor CSG cell is in a higher priority frequency, a higher priority group, or is
of a higher priority (determined, for example, using its position on the white list).
Alternatively, the WTRU reselects to the higher priority CSG cell (e.g., by the
white list position) regardless of the signal strength, as long as both cells’
measured signals are above the minimum signal requirement.

[0061] (6)  Anew parameter called Tcsareselection. If the WTRU is moving
from a macro cell to a CSG cell and Snonservingcsceenn > Threshcsa, nigh for a time
T csareselection, then the WTRU may reselect to the CSG cell provided that the CSG
cell is configured in its white list or is otherwise accessible (e.g., a public CSG
cell).

[0062] (7N If the WTRU is moving from one CSG cell to another, the
above condition (SponservingCsGeell > Threshcsa, high for time Tosareselection) may only be
applied if the neighbor CSG cell is in a higher priority frequency or a higher
priority group.

[0063] (8) If the WTRU is moving from a macro cell to a CSG cell and
ShonservingCSaeell > 0, then the WTRU may reselect to the CSG cell provided that the
CSG cell is configured in its white list or is otherwise accessible (e.g., a public

CSG cell).
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[0064] 9) If the WTRU is moving from one CSG cell to another and if
ShnonservingCSaeell > 0 and SgervingCSGeell < ScSGsearch OF SservingCsaeell < 0, then the WTRU
may reselect to the CSG cell provided that the CSG cell is configured in its white
list or is otherwise accessible (e.g., a public CSG cell).

[0065] (10) Ifthe WTRU is moving from a macro cell to a CSG cell and
SronservingCSGeell > 0 for time Tcsareselection, then the WTRU may reselect to the CSG
cell provided that the CSG cell is configured in its white list or is otherwise
accessible (e.g., a public CSG cell).

[0066] (11) Ifthe WTRU is moving from one CSG cell to another and if
ShonservingCSGeell > 0 and SservingCSGeell < SCSGsearch OF SservingCsaeell < 0 for time
Tcsareselection, then the WTRU may reselect to the CSG cell provided that the CSG
cell is configured in its white list or is otherwise accessible (e.g., a public CSG
cell).

[0067] (12) The parameters Sservingeell, SnonservingCSGeell, ANd SservingCSGeell ATE
S criteria parameters and can be calculated in the same manner as for the macro
cell or by using any other equation.

[0068] (13) A new parameter called Qoftsetcsc may be signaled by the
macro cell and applied to CSG cells for ranking them.

[0069] (14) A new parameter called Qnystcsg may be signaled by the macro
cell and applied to the current serving macro cell.

[0070] (15) A new parameter called Qnystcsaservine may be signaled by the
current CSG cell and applied to the current serving CSG cell in case the WTRU is
moving from one CSG cell to another or moving from a CSG cell to a macro cell.
[0071] (16) Ifthe autonomous CSG cell search algorithm determines that
a CSG cell that the WTRU has access to is nearby and should be searched for,
those measurements will be made regardless of the S value of the serving macro
cell.

[0072] (17) Ifa CSG cell (either in the white list or manually selected) is
not the best cell on a frequency, then the WTRU may still reselect to this cell

provided at least one of the following is met.

-10-
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[0073] (a) The CSG cell meets some minimum signal criteria (e.g.,

SnonservingCsaeell > Threshesa, high).

[0074] (b) There is no other higher priority cell available (e.g., a
higher priority CSG cell).
[0075] (¢c) The serving cell (macro cell or a CSG cell) is above a

Certall’l threshold (e.g., Sservingce]] < Sto]erateinterference). ThlS threshold may be

different depending on if the serving cell is a macro cell or CSG cell.

[0076] (d) The CSG cell is within a certain offset of the serving cell.
[0077] (e) The CSG cell is within a certain offset of other cells that
are higher ranking based on measurements.

[0078] () The CSG cell is at least a certain offset below the serving
cell.

[0079] (g) The CSG cell is at least a certain offset below other cells

that are higher ranking based on measurements.

[0080] Normally, when a WTRU makes inter-frequency measurements and
discovers multiple cells which are satisfactory, it ranks the cells and camps on
the best cell. If a WTRU makes measurements on a frequency known to be a CSG
frequency and detects multiple CSG cells, it will do at least one of the following.
[0081] (D) Disregard cells whose frequency information does not match
an entry in the CSG white list or a CSG cell that is otherwise accessible (e.g., a
public CSG cell). The frequency information may be the band, center frequency.

[0082] (2) Disregard a cell whose PCID does not match an entry in the
CSG white list or a CSG cell that is otherwise accessible (e.g., a public CSG cell).
[0083] 3) Disregard cells whose group ID do not match an entry in the
CSG white list or a CSG cell that is otherwise accessible (e.g., a public CSG cell).
[0084] (4)  Rank the cells.

[0085] ®) Reselect to and camp on the best ranked cell.

[0086] Figure 4 is a flowchart of an exemplary method 400 for processing

multiple CSG cells by a WTRU. The WTRU makes measurements on a CSG
frequency (step 402) and detects multiple CSG cells (step 404). The WTRU selects
one of the detected CSG cells for further evaluation (step 406).

-11-
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[0087] A determination is made whether the selected CSG cell is in the
WTRU’s white list (step 408). If the selected CSG cell is in the WTRU’s white list,
then the selected CSG cell is evaluated against the cell reselection criteria (step
410). If the cell reselection criteria is met (step 412), then the WTRU reselects to
the selected CSG cell (step 414) and the method terminates (step 416).

[0088] If the cell reselection criteria is not met (step 412), then a
determination is made whether all of the detected CSG cells have been evaluated
(step 420). If all of the detected CSG cells have been evaluated, then the method
terminates (step 416). If all of the detected CSG cells have not been evaluated
(step 420), then the WTRU selects another detected CSG cell (step 422) and this
CSG cell is evaluated, beginning with step 408 as described above.

[0089] If the selected CSG cell is not in the WTRU’s white list (step 408),
then a determination is made whether the selected CSG cell is otherwise
accessible (i.e., if it is a public CSG cell; step 430). If the selected CSG cell is not
otherwise accessible, the selected CSG cell is still evaluated against the cell
reselection criteria (step 410), as described above. If the selected CSG cell is
otherwise accessible (step 430), then the selected CSG cell is disregarded (step
432). Next, a determination is made whether all of the detected CSG cells have
been evaluated (step 420). If all of the detected CSG cells have been evaluated,
then the method terminates (step 416). If all of the detected CSG cells have not
been evaluated (step 420), then the WTRU selects another detected CSG cell
(step 422) and this CSG cell is evaluated, beginning with step 408 as described
above.

[0090] (6) In the event that the search was triggered by a manual search
request from the user, present the detected cells to the user. The WTRU may only
present those CSG cells to the user whose PCID, frequency information, or group
ID matches an entry in the CSG white list or a CSG cell that is otherwise
accessible (e.g., a public CSG cell). The notification to the user may indicate that
these cells have a high probability of being the correct CSG cell to which the user
has access or a CSG cell that is otherwise accessible (e.g., a public CSG cell). The
WTRU may proceed to acquire the SIBs of a particular CSG cell only upon

-12-
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receiving user input. The WTRU may prompt the user for receiving the command
to acquire the SIBs. Alternatively, all of the detected CSG cells may be presented
to the user.

[0091] Figure 5 is a flowchart of a second exemplary method 500 for
processing multiple CSG cells by a WTRU. The WTRU receives a manual search
request from a user (step 502). The WTRU makes measurements on the CSG
frequency indicated in the manual search request (step 504). The WTRU detects
multiple CSG cells (step 506) and selects one of the detected CSG cells for further
evaluation (step 508).

[0092] A determination is made whether the selected CSG cell can be
accessed by the WTRU (step 510). If the selected CSG cell can be accessed by the
WTRU, then the selected CSG cell is presented to the user of the WTRU (step
512). Next, a determination is made whether all of the detected CSG cells have
been evaluated (step 514). If all of the detected CSG cells have been evaluated,
then the method terminates (step 516). If all of the detected CSG cells have not
been evaluated (step 514), then the WTRU selects another detected CSG cell
(step 518) and this CSG cell is evaluated, beginning with step 510 as described
above.

[0093] If the selected CSG cell cannot be accessed by the WTRU (step 510),
then a determination is made whether all of the detected CSG cells have been
evaluated (step 514). If all of the detected CSG cells have been evaluated, then
the method terminates (step 516). If all of the detected CSG cells have not been
evaluated (step 514), then the WTRU selects another detected CSG cell (step 518)
and this CSG cell is evaluated, beginning with step 510 as described above.
[0094] (7N Acquire the SIBs of the camped cell and verify if the upper
layer ID (e.g., the CSG ID, such as the CSG TA ID) matches an entry stored in
the CSG white list.

[0095] (8) If the upper layer ID (e.g., the CSG ID, such as the CSG TA
ID) does not match an entry stored in the CSG white list or of a CSG cell that is
otherwise accessible (e.g., a public CSG cell) then the WTRU realizes that the
HeNB cell was not suitable for cell reselection (e.g., the HeNB cell could be
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barred or belong to another operator) and the WTRU may do at least one of the
following in any order.

[0096] (a) Revert to camping on the macro cell.

[0097] (b) Revert to camping on the macro cell only if macro cell

was above a certain threshold.

[0098] (c) Initiate cell reselection procedures.
[0099] (d) Camp and acquire the SIBs of the next best CSG cell.
[0100] (e) Camp and acquire the SIBs of the next best CSG cell

only if the reselection was initiated by a manual selection.

[0101] ® If acquiring the SIBs or reselection was triggered by
manual input from user, then the WTRU may notify the user of the failure to
reselect to the CSG cell. The WTRU may ask the user if he wants to initiate
reselection or acquiring the SIBs of another possible candidate CSG cell (i.e., one
whose PCID, group ID, or frequency information matched an entry in the white
list or a CSG cell that is otherwise accessible (e.g., a public CSG cell)) or wants to
revert back to a macro cell or the last camped cell. If the user indicates that he
wants to reselect to the next possible candidate CSG cell, then the WTRU would
again initiate acquiring the SIBs, etc., as described above.

[0102] Figure 6 is a flowchart of a third exemplary method 600 for
processing multiple CSG cells by a WTRU. The WTRU makes measurements on
the CSG frequency (step 602). The WTRU detects multiple CSG cells (step 604)
and selects one of the detected CSG cells for further evaluation (step 606).
[0103] A determination is made whether the ID of the selected CSG cell is
in the WTRU’s white list (step 608). If the selected CSG cell is not in the WTRU’s
white list, then the WTRU switches away from the selected CSG cell to another
detected CSG cell, using any of items (a) through (f) above (step 610).

[0104] If the ID of the selected CSG cell is in the WTRU’s white list (step
608), then the selected CSG cell is evaluated against the cell reselection criteria
(step 612). If the cell reselection criteria is met, then the WTRU reselects to the
selected CSG cell (step 616) and the method terminates (step 618). If the cell
reselection criteria is not met (step 614), then the WTRU selects another detected
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CSG cell to evaluate (step 620) and this CSG cell is evaluated, beginning with
step 608 as described above.

[0105] (9 If the upper layer ID (e.g., the CSG ID, such as the CSG TA
ID) matches an entry stored in the CSG white list or of a CSG cell that is
otherwise accessible (e.g., a public CSG cell) then the WTRU may notify the user
of the successful reselection.

[0106] The PCID of a CSG cell may be reconfigured by the user or with
operator assistance. This configuration may be, for example, based on a user
decision to reconfigure. For example, if the user feels that he has to manually
select many cells before camping on the correct one, he might configure the HeNB
to pick a new PCID. The HeNB could select a new PCID from a reserved set of
PCIDs and notify the user of the PCID or frequency information selected (e.g., via
the display). The user could also manually configure the PCID or frequency used
by a CSG cell in its white list.

[0107] The manual search or selection by the user could use certain
parameters from the autonomous search to make it more efficient. For example,
if the user initiates a manual search and the autonomous search configuration
has just been completed (within some time T), or the autonomous search
configuration indicates that there should not be any CSG cell in the vicinity (e.g.,
using neighbor cell configurations or using broadcast information), the user could
be given an appropriate notification and be asked to re-confirm the search
parameters. The manual search could command the WTRU to provide the user
with all available CSG cells (e.g., even those that are not in the white list or meet
some radio related criteria). The user may be allowed to manually set or edit the
priority of the CSG cells in the white list. The priority of CSG cells may be with
respect to each other or with respect to macro cells, i.e., certain CSG cells may be
of a lower priority than macro cells.

[0108] In addition, manual selection of a CSG cell may be allowed to
override the public land mobile network (PLMN) criteria for cell selection or
reselection. For example, a CSG cell that is barred because its PLMN belongs to
a forbidden PLMN may be selected by the WTRU during cell selection or
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reselection even if other suitable cells exist, if commanded to do so by the user or
if the CSG ID of that CSG cell is in the white list. Further, if a WTRU is camped
on a CSG cell belonging to a particular PLMN, it may disable the search for
higher priority PLMNs or background PLMN search during this time. This
procedure (disabling higher priority or background PLMN scan) may apply in at

least one of the following cases:

[0109] (1) The WTRU is camped on a manually selected CSG cell.
[0110] (2) The WTRU is camped on a CSG cell that is in its white list.
[0111] (3) The WTRU is camped on a high priority CSG cell. The

priority of the CSG cell may be indicated on the broadcast channel of the CSG
cell or configured in the WTRU (e.g., in the white list using RRC/NAS signaling,
manually entered, or through other techniques such as OMA Device
Management).

[0112] When a WTRU attempts to reselect to a cell that is barred by the
network (meaning that the WTRU cannot camp on that cell), the network sets an
intra-frequency reselection indicator to false. Setting this indicator means that if
a cell is barred, the WTRU cannot camp on any other cell in the same frequency
and needs to move to another frequency. This bit was used in UTRAN systems
and broadcast on a macro cell. If the bit was set, then intra-frequency cell
reselection was allowed. The CSG cell may not use this indication to disallow
intra-frequency cell reselection. Even if the CSG cell indicates that intra-
frequency cell reselection is not allowed, the WTRU may search for, measure, and
reselect to a CSG cell on that frequency if it is in the white list or is otherwise
accessible (e.g., a public CSG cell) and/or meets any other criteria (e.g., the radio
criteria defined above). In other words, the WTRU can ignore the intra-frequency

reselection indicator.

[0113] Similarly, a CSG cell can set this indicator to false. But the WTRU
may override this setting and continue to search on the same frequency for other
cells.

[0114] Figure 7 is a flowchart of an exemplary method 700 for reselecting

between CSG cells by a WTRU. The WTRU camps on a CSG cell (step 702) and
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examines an intra-frequency reselection indicator (step 704). The WTRU can
ignore the indicator (even if set to false) and can search for CSG cells and macro
cells on the same frequency (step 706). The method then terminates (step 708).
[0115] As part of the manual selection, the WTRU access stratum (AS) may
filter the detected CSG cells which it presents to the NAS based on some radio-
related criteria. As an example, it may only present those CSG cells to the NAS
that are above or equal to a certain threshold. Alternatively, it may only present
those CSG cells detected to the NAS which are below a certain threshold.
[0116] Figure 8 is a flowchart of an exemplary method 800 for manual CSG
cell selection by a WTRU. The WTRU makes measurements on the CSG
frequency (step 802). The WTRU detects multiple CSG cells (step 804) and filters
the detected CSG cells based on radio-related criteria (step 806). The filtered cells
are presented to the NAS for further evaluation (step 808) and the method
terminates (step 810).

[0117] Once the user manually selects a cell, the WTRU may not initiate
reselection out of the cell for a predetermined period of time. This time may be
longer than the normal Treselection for which the S criteria are evaluated.
Alternatively, the WTRU may initiate reselection right away. The WTRU may
apply different reselection parameters to the manually selected CSG cell than the
ones which are broadcast by the CSG cell or scale the broadcasted reselection

parameters by some value.

[0118] Idle mode measurements and procedures

[0119] The WTRU can use discontinuous reception (DRX) measurement
gaps. If the signal strength is greater than a threshold and the WTRU knows
that it is near a CSG cell that it wants to be in, then the WTRU can override the
DRX gaps provided by the network and use the DRX measurement gaps to take
the necessary measurements. The WTRU can utilize GPS location to check if it is
close to its home CSG cell. As the WTRU gets closer to its home CSG cell (e.g.,
within the footprint area), it can begin searching for the home CSG cell. The
following indicates that thresholds that this can be based on.
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[0120] (D) In the Idle mode, if the WTRU is camped on a macro cell and
either the autonomous CSG search (e.g., using a footprint) or the manual CSG
search is triggered that requires the WTRU to make intra-frequency
measurements, then even if Seervingeell > Sintrasearch, the WTRU will make the
measurements required and search for the CSG cell using the appropriate gaps
(e.g., the DRX cycle idle time). If the autonomous CSG search or the manual CSG
search triggered requires the WITRU to make inter-frequency measurements,
then even if Sservingeell > Sintersearch, the WTRU will make the measurements

required and search for the CSG cell using the appropriate gaps (e.g., the DRX

cycles).

[0121] (2)  The WTRU does not make any measurements and/or search
for any CSG cell.

[0122] (3) The method used may vary depending on the type of

frequency. For example, in case of intra-frequency the WTRU searches, but in
case of inter-frequency the WTRU does not, or vice-versa.

[0123] (4)  The method used may vary depending on the type of search.
For example, in case of an autonomous search, the WTRU does not measure
intra-frequency or inter-frequency if Sservingeell > Sintrasearch OF Sservingeell > Sintersearch,
respectively. But in case of a manual search, if Seervingeell > Sintrasearch OF Sservingeell >
Sintersearch, the WTRU initiates intra-frequency or inter-frequency measurements,
or Vice-versa.

[0124] ) In the event that a manual search was requested by the user
and for some reason the WITRU does not perform the search (e.g., because
Sservingeell > Sintrasearch OF Sservingeell > Sintersearch), the user may be notified of the same
along with, optionally, a cause value.

[0125] The above concepts may be applicable in Active mode as well if an
autonomous CSG search or a manual CSG search is triggered in Active mode,
with the difference being that Smeas replaces Sintrasearch and Sintersearch.

[0126] If the highest ranked cell is a CSG cell which is not suitable due to
not being part of the CSG white list of the WTRU, the WTRU shall treat the cell
as “barred,” as defined in section 5.3.1 of T'S 36.304, except that the WTRU shall
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consider that cell in any cell selection state as defined in section 5.2.8 of TS
36.304.

[0127] If the highest ranked cell is a private CSG cell which is not suitable
due to not being part of the CSG white list of the WTRU, the WTRU shall treat
the cell as “barred,” as defined in section 5.3.1 of TS 36.304, except that the
WTRU shall consider that cell in any cell selection state as defined in section

5.2.8 of TS 36.304.

[0128] Mobility-based speed determination

[0129] In LTE, a count of the number of cell reselections is made to
determine the speed at which the WTRU is moving. The speed can be calculated
by counting the number of cell reselections over a given period of time. But this
calculation is not accurate with CSG cells. Because the CSG cells are smaller in
size, counting the number of CSG reselections could indicate that the WTRU is
moving faster than it actually is. Several alternatives can be used to address this
issue.

[0130] (D) Whenever a WTRU is camped on or in connected mode on a
CSG cell, it automatically sets its mobility state to “normal mobility.”

[0131] (2) CSG cells are not included in counting the number of cell
reselections in a certain time period (e.g., Tcrmax) for determining a medium or
high-mobility state.

[0132] (3) The WTRU is given different criteria when it counts the CSG
cells to determine its mobility state. For example, the WTRU might have to count
two CSG cells for every macro cell it counts for its mobility criteria.

[0133] (4) The WTRU may use the number of CSG cell SIBs (e.g., a SIB
from each passed or traversed CSG cell, reselected or not) acquired or detected as
part of an algorithm for mobility detection over CSG cells, whether in the white
list or not.

[0134] Even if the WTRU does not change its mobility state according to
the mobility state detection criteria for CSG cells, it might still keep a track of

the mobility changes when in a CSG cell and may retain its mobility state
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detection as it moves from CSG cells to macro cells. The WTRU may also retain

its mobility state when it moves across different frequency layers.

[0135] Inter-cell interference coordination

[0136] A different power control mechanism for CSG cells than for macro
cells may be used. The HeNB may use WTRU measurements of neighboring CSG
cells to increase or decrease the power of the CSG cell deployed by the HeNB and
used by the WTRU. Different parameters for power control can be used for CSG
cells as compared to macro cells.

[0137] The parameters, thresholds, and offsets proposed herein may be
configured in the WTRU independently or collectively using at least one of the

following methods.

[0138] (1)  Broadcast signaling on the serving cell (macro or CSG; e.g.,
using SIB3).

[0139] (2) Broadcast signaling on the CSG cell that the WTRU wishes to
reselect to.

[0140] 3) Dedicated signaling to the WTRU (e.g., RRC signaling or NAS
signaling).

[0141] (4)  As part of the CSG white list configuration in the WTRU.
[0142] (5) Pre-configured in the WTRU (and optionally stored in the
USIM).

[0143] (6) A fixed value.

[0144] The parameters proposed above may be different for private CSG

cells and public CSG cells. Some parameters may be broadcast in the macro cell
as well as in the CSG cell. As an example, the WTRU may apply some of the
parameters (received from the macro cell) as it is attempting to reselect and,
upon detecting the SIBs of the CSG cell, start applying the parameters received
from the CSG cell. For example, the CSG cell may broadcast some parameters
necessary for a WTRU to reselect to it. This concept may apply to macro cells as
well. Some of these parameters may include: Scsasearch, ScSGsearchneigh, Threshcesa,

high, L CSGreselection, QoffsetCSG, Qhystcsa, and Quystcsaserving. BY setting Threshcsc, high to
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be a large value, a CSG cell may prevent reselection to itself. This may also be

used for interference management.

[0145] Embodiments

[0146] 1. A method for applying a priority of a CSG cell, including
receiving priority information for each of a plurality of communication
frequencies over which the CSG cell can communicate; storing the priority
information at a WTRU; and applying the priority information to at least one of:
taking measurements on a communication frequency, selecting to a CSG cell in
the communication frequency, or reselecting to a CSG cell in the communication
frequency.

[0147] 2. The method of embodiment 1, wherein the applying includes
selecting a highest priority communication frequency.

[0148] 3. The method of embodiments 1 or 2, wherein the CSG cell may
have a higher priority than a non-CSG cell, on a condition that the CSG cell is
configured in a white list of the WTRU.

[0149] 4. The method of one of embodiments 1-3, wherein on a
condition that a cell reselection is considered between the CSG cell and a non-
CSG cell, the non-CSG cell is assumed to have a lower priority than to the CSG
cell.

[0150] 5. The method of one of embodiments 1-4, further including
grouping CSG cells, the grouping including associating two or more CSG cells
into a group based on the purpose of the CSG cell; and adding a group identifier
to a CSG identifier, whereby the group identity can be determined by reading the
group identifier.

[0151] 6. The method of embodiment 5, wherein the group identifier is
added to a first part of the CSG identifier.

[0152] 7. The method of embodiments 5 or 6, wherein a wireless
transmit/receive unit can determine whether a CSG cell is acceptable for use by

reading the group identifier.
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[0153] 8. The method of one of embodiments 57, wherein the group
identifier is configured in a wireless transmit/receive unit as part of the CSG
white list configuration.

[0154] 9. The method of one of embodiments 5-8, wherein the group
identifier is signaled to a wireless transmit/receive unit via one of: a physical
channel, a management information base, or a system information block.
[0155] 10. The method of one of embodiments 1-9, further including
indicating a status of a CSG cell, the indicating including providing a one bit
indicator on a broadcast channel, the indicator indicating whether the CSG cell is
a public CSG cell or a private CSG cell.

[0156] 11. The method of one of embodiments 1-10, further including
processing multiple CSG cells by a WTRU, the processing including making
measurements on a CSG frequency; detecting multiple CSG cells; and
disregarding one of the detected CSG cells if a physical layer cell identifier of the
CSG cell does not match an entry in a white list of the CSG cell.

[0157] 12.  The method of one of embodiments 1-10, further including
processing multiple CSG cells by a WTRU, the processing including receiving a
manual search request from a user of the WT'RU; making measurements on a
CSG frequency based on the manual search request; detecting multiple CSG
cells; and presenting the detected CSG cells to the user, wherein only those CSG
cells that can be accessed by the WTRU are presented.

[0158] 13. The method of embodiment 12, wherein a CSG cell can be
accessed by the WTRU if a physical layer cell identifier of the CSG cell is in a
white list of the WTRU.

[0159] 14. The method of embodiments 12 or 13, wherein a CSG cell can
be accessed by the WTRU if frequency information for the CSG cell is in a white
list of the WTRU.

[0160] 15. The method of one of embodiments 12—14, wherein a CSG cell
can be accessed by the WTRU if a group identifier of the CSG cell is in a white
list of the WTRU.
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[0161] 16. The method of one of embodiments 1-10, further including
processing multiple CSG cells by a WTRU, the processing including making
measurements on a CSG frequency; detecting multiple CSG cells; determining if
an identifier of one CSG cell matches an entry in a white list of the WTRU; and if
the CSG identifier does not match an entry in a white list of the WTRU, then
moving off the one CSG cell.

[0162] 17. The method of embodiment 16, wherein moving off the one
CSG cell includes camping on a macro cell.

[0163] 18. The method of embodiment 16, wherein moving off the one
CSG cell includes camping on a macro cell only if a quality the macro cell is above
a predetermined threshold.

[0164] 19. The method of embodiment 16, wherein moving off the one
CSG cell includes reselecting to another CSG cell.

[0165] 20. The method of embodiment 16, wherein moving off the one
CSG cell includes reselecting to a next best CSG cell on a prioritized list of CSG
cells maintained by the WTRU.

[0166] 21.  The method of one of embodiments 1-20, further including
reselecting between CSG cells by a WTRU, the reselecting including camping on
a first CSG cell; and examining an intra-frequency reselection indicator, wherein
if set, the intra-frequency reselection indicator indicates that an entire frequency

is barred from reselection by the WTRU.

[0167] 22.  The method of embodiment 21, further including ignoring the
intra-frequency reselection indicator to search for other cells within the same
frequency.

[0168] 23. The method of one of embodiments 1-22, further including

manual CSG cell selection by a WTRU, the manual selection including making
measurements on a CSG frequency; detecting multiple CSG cells; filtering the
detected CSG cells based on radio-related criteria; and presenting the filtered
CSG cells to a non-access stratum for further evaluation.

[0169] 24. The method of embodiment 23, wherein the presenting

includes presenting only those CSG cells which are below a certain threshold.
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[0170] Although the embodiments disclosed herein relate to an LTE
system, the principles described may also apply (with reasonable modifications)
to any radio access system (e.g., WCDMA, GERAN, etc.). 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).

[0171] 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 (FPGASs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0172] 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 (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
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browser, and/or any wireless local area network (WLAN) or Ultra Wide Band
(UWB) module.
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CLAIMS

What is claimed is:

1. A method for applying a priority of a closed subscriber group (CSG)
cell, comprising:

receiving priority information for each of a plurality of communication
frequencies over which the CSG cell can communicate;

storing the priority information at a wireless transmit/receive unit
(WTRU); and

applying the priority information to at least one of: taking measurements
on a communication frequency, selecting to a CSG cell in the communication

frequency, or reselecting to a CSG cell in the communication frequency.

2. The method according to claim 1, wherein the applying includes

selecting a highest priority communication frequency.

3. The method according to claim 1, wherein the CSG cell may have a
higher priority than a non-CSG cell, on a condition that the CSG cell is
configured in a white list of the WTRU.

4, The method according to claim 1, wherein on a condition that a cell
reselection is considered between the CSG cell and a non-CSG cell, the non-CSG

cell is assumed to have a lower priority than to the CSG cell.

5. A method for grouping closed subscriber group (CSG) cells,
comprising:

associating two or more CSG cells into a group based on the purpose of the
CSG cell; and

adding a group identifier to a CSG identifier, whereby the group identity

can be determined by reading the group identifier.
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6. The method according to claim 5, wherein the group identifier is

added to a first part of the CSG identifier.

7. The method according to claim 5, wherein a wireless
transmit/receive unit can determine whether a CSG cell is acceptable for use by

reading the group identifier.

8. The method according to claim 5, wherein the group identifier is
configured in a wireless transmit/receive unit as part of the CSG white list

configuration.

9. The method according to claim 5, wherein the group identifier is
signaled to a wireless transmit/receive unit via one of: a physical channel, a

management information base, or a system information block.

10. A method for indicating a status of a closed subscriber group (CSG)
cell, comprising:
providing a one bit indicator on a broadcast channel, the indicator

indicating whether the CSG cell is a public CSG cell or a private CSG cell.

11. A method for processing multiple closed subscriber group (CSG)
cells by a wireless transmit/receive unit (WTRU), comprising:

making measurements on a CSG frequency;

detecting multiple CSG cells; and

disregarding one of the detected CSG cells if a physical layer cell identifier
of the CSG cell does not match an entry in a white list of the CSG cell.

12. A method for processing multiple closed subscriber group (CSG)

cells by a wireless transmit/receive unit (WTRU), comprising:

receiving a manual search request from a user of the WTRU;

-927-



WO 2010/044903 PCT/US2009/038083

making measurements on a CSG frequency based on the manual search
request;

detecting multiple CSG cells; and

presenting the detected CSG cells to the user, wherein only those CSG
cells that can be accessed by the WTRU are presented.

13. The method according to claim 12, wherein a CSG cell can be
accessed by the WTRU if a physical layer cell identifier of the CSG cell is in a
white list of the WTRU.

14. The method according to claim 12, wherein a CSG cell can be
accessed by the WTRU if frequency information for the CSG cell is in a white list
of the WTRU.

15. The method according to claim 12, wherein a CSG cell can be
accessed by the WTRU if a group identifier of the CSG cell is in a white list of the
WTRU.

16. A method for processing multiple closed subscriber group (CSG)
cells by a wireless transmit/receive unit (WTRU), comprising:

making measurements on a CSG frequency;

detecting multiple CSG cells;

determining if an identifier of one CSG cell matches an entry in a white
list of the WTRU; and

if the CSG identifier does not match an entry in a white list of the WTRU,
then moving off the one CSG cell.

17. The method according to claim 16, wherein moving off the one CSG

cell includes camping on a macro cell.
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18. The method according to claim 16, wherein moving off the one CSG
cell includes camping on a macro cell only if a quality the macro cell is above a

predetermined threshold.

19. The method according to claim 16, wherein moving off the one CSG

cell includes reselecting to another CSG cell.

20. The method according to claim 16, wherein moving off the one CSG
cell includes reselecting to a next best CSG cell on a prioritized list of CSG cells
maintained by the WTRU.

21. A method for reselecting between closed subscriber group (CSG)
cells by a wireless transmit/receive unit (WTRU), comprising:

camping on a first CSG cell; and

examining an intra-frequency reselection indicator, wherein if set, the
intra-frequency reselection indicator indicates that an entire frequency is barred

from reselection by the WTRU.

22.  The method according to claim 21, further comprising:
ignoring the intra-frequency reselection indicator to search for other cells

within the same frequency.

23. A method for manual closed subscriber group (CSG) cell selection by
a wireless transmit/receive unit (WTRU), comprising:

making measurements on a CSG frequency;

detecting multiple CSG cells;

filtering the detected CSG cells based on radio-related criteria; and

presenting the filtered CSG cells to a non-access stratum for further

evaluation.
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24.  The method according to claim 23, wherein the presenting includes

presenting only those CSG cells which are below a certain threshold.
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