
A method comprising detecting closed subscriber group (CSG) proximity 

based on an autonomous search function; signaling a proximity indication to a 

network, wherein the proximity indication includes at least one priority of at least 

one allowed neighbor CSG cell. A method comprising, performing measurements 

on neighboring CSG cells; and generating a measurement report including 

measurements of at least one neighboring CSG cell; and transmitting a message 

including a measurement report and a CSG priority for at least one CSG cell. 



WE CLAIM : 

1. A method implemented in a wireless transmit/receive unit (WTRU) 

operating in connected mode, the method comprising: 

detecting a home Node-B (HNB) closed subscriber group (CSG) cell 

proximity based on an autonomous search function; 

generating a CSG whitelist; 

assigning a priority to each cell included in the CSG whitelist; and 

signaling a message to a network, the message including a proximity 

indication and the assigned priorities and the signaling further indicates that the 

WTRU is entering or leaving the proximity of at least one cell that has a CSG ID 

included in the CSG whitelist. 

2. The method of claim 1, wherein the proximity indication is 

transmitted on a condition that at least one CSG cell has a priority above a 

predetermined threshold. 

3. The method of claim 1, a proximity indication is transmitted for each 

frequency in which there are CSGs in a predetermined area. 

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

circuitry configured to detect CSG cell proximity based on an autonomous 

search function; 

circuitry configured to store a CSG whitelist; 

assigning a priority to each cell includes in the CSG whitelist; and 

circuitry configured to generate a message, the message containing a 

proximity indication to a network and the assigned priorities, wherein the 

message further indicates that the WTRU is entering or leaving the proximity of 
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at least one cell that has CSG IDs included in the CSG whitelist. 

5. The WTRU of claim 4, wherein the proximity indication is 

transmitted on a condition that at least one CSG cell has a priority above a 

predetermined threshold. 

6. The WTRU of claim 4, a proximity indication is transmitted for each 

frequency in which there are CSGs in a predetermined area. 
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CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. provisional application 

No. 61/293,497 filed January 8, 2010, the contents of which is hereby 

incorporated by reference herein. 

BACKGROUND 

A Home Node-B or a Home e-Node B (hereinafter collectively 

referred to as Home Node-Bs (HNBs)), refers to a device that maybe similar to a 

wireless local area network (WLAN) access point (AP). The HNB provides users 

with access to cellular services over small service areas, such as homes or small 

offices. The HNB may connect to the operators' core network by using, for 

example, an internet connection (e.g. digital subscriber line (DSL)). 

A HNB closed subscriber group (CSG) cell may refer to an area over 

which radio coverage provided by the HNB may be accessed by a group of 

subscribers authorized to use the services of the cell. These authorized wireless 

transmit/receive units (WTRUs) are called members of the CSG cell. The CSG 

may comprise a family or anyone in the vicinity of a particular location 

attempting to access the HNB CSG cell. The subscriber may deploy a CSG cell 

using a HNB over an area where such service is desired. Each WTRU may store a 

white list ("Allowed CSG List") which includes the CSG Ids of the CSG cells it is 

authorized to access. A hybrid cell is a cell that works like a CSG cell for member 

WTRUs and like an open cell for non-member WTRUs. 

SUMMARY 

A method implemented in a WTRU operating in connected mode, 

the method comprising detecting CSG proximity based on an autonomous search 

function; signaling a proximity indication to a network, wherein the proximity 

indication includes at least one priority of at least one allowed neighbor CSG cell. 
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A method implemented in a WTRU operating in connected mode, 

the method comprising, performing measurements on neighboring CSG cells; and 

generating a measurement report including measurements of at least one 

neighboring CSG cell; and transmitting a message including a measurement 

report and a CSG priority for at least one CSG cell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more detailed understanding may be had from the following 

description, given by way of example in conjunction with the accompanying 

drawings wherein: 

FIG. lA is a system diagram of an example communications system 

in which one or more disclosed embodiments may be implemented; 

FIG. IB is a system diagram of an example wireless 

transmit/receive unit (WTRU) that may be used within the communications 

system illustrated in FIG. lA; 

FIG. IC is a system diagram of an example radio access network 

and an example core network that may be used within the communications 

system illustrated in FIG. lA; 

Figure 2 shows a flow diagram of an example initial access 

procedure; 

Figure 3 shows an example reselection procedure; and 

Figure 4 is a flow diagram showing a method for cell reselection 

with CSG cells for the inter-frequency scenario and/or for the inter-RAT scenario. 

DETAILED DESCRIPTION 

FIG. lA is a diagram of an example communications system 100 in 

which one or more disclosed embodiments may be implemented. The 

communications system 100 may be a multiple access system that provides 

content, such as voice, data, video, messaging, broadcast, etc., to multiple 

wireless users. The communications system 100 may enable multiple wireless 

users to access such content through the sharing of system resources, including 
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wireless bandwidth. For example, the communications systems 100 may employ 

one or more channel access methods, such as code division multiple access 

(CDMA), time division multiple access (TDMA), frequency division multiple 

access (FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA), 

and the like. 

As shown in FIG. lA, the communications system 100 may include 

wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d, a radio access 

network (RAN) 104, a core network 106, a public switched telephone network 

(PSTN) 108, the Internet 110, and other networks 112, though it will be 

appreciated that the disclosed embodiments contemplate any number of WTRUs, 

base stations, networks, and/or network elements. Each of the WTRUs 102a, 

102b, 102c, 102d may be any type of device configured to operate and/or 

communicate in a wireless environment. By way of example, the WTRUs 102a, 

102b, 102c, 102d may be configured to transmit and/or receive wireless signals 

and may include user equipment (UE), a mobile station, a fixed or mobile 

subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA), 

a smartphone, a laptop, a netbook, a personal computer, a wireless sensor, 

consumer electronics, and the like. 

The communications systems 100 may also include a base station 

114a and a base station 114b. Each of the base stations 114a, 114b may be any 

type of device configured to wirelessly interface with at least one of the WTRUs 

102a, 102b, 102c, 102d to facilitate access to one or more communication 

networks, such as the core network 106, the Internet 110, and/or the networks 

112. By way of example, the base stations 114a, 114b may be a base transceiver 

station (BTS), a Node-B, an eNode B, a Home Node B, a Home eNode B, a site 

controller, an access point (AP), a wireless router, and the like. While the base 

stations 114a, 114b are each depicted as a single element, it will be appreciated 

that the base stations 114a, 114b may include any number of interconnected base 

stations and/or network elements. 

The base station 114a may be part of the RAN 104, which may also 

include other base stations and/or network elements (not shown), such as a base 



station controller (BSC), a radio network controller (RNC), relay nodes, etc. The 

base station 114a and/or the base station 114b may be configured to transmit 

and/or receive wireless signals within a particular geographic region, which may 

be referred to as a cell (not shown). The cell may further be divided into cell 

sectors. For example, the cell associated with the base station 114a may be 

divided into three sectors. Thus, in one embodiment, the base station 114a may 

include three transceivers, i.e., one for each sector of the cell. In another 

embodiment, the base station 114a may employ multiple-input multiple output 

(MIMO) technology and, therefore, may utilize multiple transceivers for each 

sector of the cell. 

The base stations 114a, 114b may communicate with one or more of 

the WTRUs 102a, 102b, 102c, 102d over an air interface 116, which may be any 

suitable wireless communication link (e.g., radio frequency (RF), microwave, 

infrared (IR), ultraviolet (UV), visible light, etc.). The air interface 116 may be 

established using any suitable radio access technology (RAT). 

More specifically, as noted above, the communications system 100 

may be a multiple access system and may employ one or more channel access 

schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For 

example, the base station 114a in the RAN 104 and the WTRUs 102a, 102b, 102c 

may implement a radio technology such as Universal Mobile Telecommunications 

System (UMTS) Terrestrial Radio Access (UTRA), which may establish the air 

interface 116 using wideband CDMA (WCDMA). WCDMA may include 

communication protocols such as High-Speed Packet Access (HSPA) and/or 

Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet 

Access (HSDPA) and/or High-Speed Uplink Packet Access (HSUPA). 

In another embodiment, the base station 114a and the WTRUs 102a, 

102b, 102c may implement a radio technology such as Evolved UMTS Terrestrial 

Radio Access (E-UTRA), which may establish the air interface 116 using Long 

Term Evolution (LTE) and/or LTE-Advanced (LTE-A). 

[0020] In other embodiments, the base station 114a and the WTRUs 102a, 

102b, 102c may implement radio technologies such as IEEE 802.16 (i.e., 
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Worldwide Interoperability for Microwave Access (WiMAX)), CDMA2000, 

CDMA2000 IX, CDMA2000 EV-DO, Interim Standard 2000 (IS-2000), Interim 

Standard 95 (IS-95), Interim Standard 856 (IS-856), Global System for Mobile 

communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), GSM 

EDGE (GERAN), and the like. 

The base station 114b in FIG. lA may be a wireless router, Home 

Node B, Home eNode B, or access point, for example, and may utiUze any 

suitable RAT for facilitating wireless connectivity in a localized area, such as a 

place of business, a home, a vehicle, a campus, and the like. In one embodiment, 

the base station 114b and the WTRUs 102c, 102d may implement a radio 

technology such as IEEE 802.11 to establish a wireless local area network 

(WLAN). In another embodiment, the base station 114b and the WTRUs 102c, 

102d may implement a radio technology such as IEEE 802.15 to establish a 

wireless personal area network (WPAN). In yet another embodiment, the base 

station 114b and the WTRUs 102c, 102d may utilize a cellular-based RAT (e.g., 

WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to establish a picocell or 

femtocell. As shown in FIG. lA, the base station 114b may have a direct 

connection to the Internet 110. Thus, the base station 114b may not be required 

to access the Internet 110 via the core network 106. 

The RAN 104 may be in communication with the core network 106, 

which may be any tj^e of network configured to provide voice, data, applications, 

and/or voice over internet protocol (VoIP) services to one or more of the WTRUs 

102a, 102b, 102c, 102d. For example, the core network 106 may provide call 

control, billing services, mobile location-based services, pre-paid calUng, Internet 

connectivity, video distribution, etc., and/or perform high-level security functions, 

such as user authentication. Although not shown in FIG. lA, it will be 

appreciated that the RAN 104 and/or the core network 106 may be in direct or 

indirect communication with other RANs that employ the same RAT as the RAN 

104 or a different RAT. For example, in addition to being connected to the RAN 

104, which may be utilizing an E-UTRA radio technology, the core network 106 



may also be in communication with another RAN (not shown) employing a GSM 

radio technology. 

The core network 106 may also serve as a gateway for the WTRUs 

102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110, and/or other 

networks 112. The PSTN 108 may include circuit-switched telephone networks 

that provide plain old telephone service (POTS). The Internet 110 may include a 

global system of interconnected computer networks and devices that use common 

communication protocols, such as the transmission control protocol (TCP), user 

datagram protocol (UDP) and the internet protocol (IP) in the TCP/IP internet 

protocol suite. The networks 112 may include wired or wireless communications 

networks owned and/or operated by other service providers. For example, the 

networks 112 may include another core network connected to one or more RANs, 

which may employ the same RAT as the RAN 104 or a different RAT. 

Some or all of the WTRUs 102a, 102b, 102c, 102d in the 

communications system 100 may include multi-mode capabilities, i.e., the 

WTRUs 102a, 102b, 102c, 102d may include multiple transceivers for 

communicating with different wireless networks over different wireless links. 

For example, the WTRU 102c shown in FIG. lA may be configured to 

communicate with the base station 114a, which may employ a cellular-based 

radio technology, and with the base station 114b, which may employ an IEEE 802 

radio technology. 

FIG. IB is a system diagram of an example WTRU 102. As shown 

in FIG. IB, the WTRU 102 may include a processor 118, a transceiver 120, a 

transmit/receive element 122, a speaker/microphone 124, a keypad 126, a 

display/touchpad 128, non-removable memory 106, removable memory 132, a 

power source 134, a global positioning system (GPS) chipset 136, and other 

peripherals 138. It will be appreciated that the WTRU 102 may include any sub­

combination of the foregoing elements while remaining consistent with an 

embodiment. 

The processor 118 may be a general purpose processor, a special 

purpose processor, a conventional processor, a digital signal processor (DSP), a 

7 



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 Array (FPGAs) circuits, any other type of 

integrated circuit (IC), a state machine, and the like. The processor 118 may 

perform signal coding, data processing, power control, input/output processing, 

and/or any other functionality that enables the WTRU 102 to operate in a 

wireless environment. The processor 118 may be coupled to the transceiver 120, 

which may be coupled to the transmit/receive element 122. While FIG. IB 

depicts the processor 118 and the transceiver 120 as separate components, it will 

be appreciated that the processor 118 and the transceiver 120 may be integrated 

together in an electronic package or chip. 

The transmit/receive element 122 may be configured to transmit 

signals to, or receive signals from, a base station (e.g., the base station 114a) over 

the air interface 116. For example, in one embodiment, the transmit/receive 

element 122 may be an antenna configured to transmit and/or receive RF signals. 

In another embodiment, the transmit/receive element 122 may be an 

emitter/detector configured to transmit and/or receive IR, UV, or visible light 

signals, for example. In yet another embodiment, the transmit/receive element 

122 may be configured to transmit and receive both RF and light signals. It will 

be appreciated that the transmit/receive element 122 may be configured to 

transmit and/or receive any combination of wireless signals. 

In addition, although the transmit/receive element 122 is depicted in 

FIG. IB as a single element, the WTRU 102 may include any number of 

transmit/receive elements 122. More specifically, the WTRU 102 may employ 

MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or 

more transmit/receive elements 122 (e.g., multiple antennas) for transmitting 

and receiving wireless signals over the air interface 116. 

The transceiver 120 may be configured to modulate the signals that 

are to be transmitted by the transmit/receive element 122 and to demodulate the 

signals that are received by the transmit/receive element 122. As noted above, 

the WTRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may 

% 



include multiple transceivers for enabling the WTRU 102 to communicate via 

multiple RATs, such as UTRA and IEEE 802.11, for example. 

The processor 118 of the WTRU 102 may be coupled to, and may 

receive user input data from, the speaker/microphone 124, the keypad 126, 

and/or the display/touchpad 128 (e.g., a liquid crystal display (LCD) display unit 

or organic light-emitting diode (OLED) display unit). The processor 118 may also 

output user data to the speaker/microphone 124, the keypad 126, and/or the 

display/touchpad 128. In addition, the processor 118 may access information 

from, and store data in, any type of suitable memory, such as the non-removable 

memory 106 and/or the removable memory 132. The non-removable memory 106 

may include random-access memory (RAM), read-only memory (ROM), a hard 

disk, or any other type of memory storage device. The removable memory 132 

may include a subscriber identity module (SIM) card, a memory stick, a secure 

digital (SD) memory card, and the like. In other embodiments, the processor 118 

may access information from, and store data in, memory that is not physically 

located on the WTRU 102, such as on a server or a home computer (not shown). 

The processor 118 may receive power from the power source 134, 

and may be configured to distribute and/or control the power to the other 

components in the WTRU 102. The power source 134 may be any suitable device 

for powering the WTRU 102. For example, the power source 134 may include one 

or more dry cell batteries (e.g., nickel-cadmium (NiCd), nickel-zinc (NiZn), nickel 

metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel cells, and the 

like. 

The processor 118 may also be coupled to the GPS chipset 136, 

which may be configured to provide location information (e.g., longitude and 

latitude) regarding the current location of the WTRU 102. In addition to, or in 

lieu of, the information from the GPS chipset 136, the WTRU 102 may receive 

location information over the air interface 116 from a base station (e.g., base 

stations 114a, 114b) and/or determine its location based on the timing of the 

signals being received from two or more nearby base stations. It will be 

appreciated that the WTRU 102 may acquire location information by way of any 



suitable location-determination method while remaining consistent with an 

embodiment. 

The processor 118 may further be coupled to other peripherals 138, 

which may include one or more software and/or hardware modules that provide 

additional features, functionality and/or wired or wireless connectivity. For 

example, the peripherals 138 may include an accelerometer, an e-compass, a 

satellite transceiver, a digital camera (for photographs or video), a universal 

serial bus (USB) port, a vibration device, a television transceiver, a hands free 

headset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital 

music player, a media player, a video game player module, an Internet browser, 

and the like. 

FIG. IC is a system diagram of the RAN 104 and the core network 

106 according to an embodiment. As noted above, the RAN 104 may employ an 

E-UTRA radio technology to communicate with the WTRUs 102a, 102b, 102c over 

the air interface 116. The RAN 104 may also be in communication with the core 

network 106. 

The RAN 104 may include eNode-Bs 140a, 140b, 140c, though it will 

be appreciated that the RAN 104 may include any number of eNode-Bs while 

remaining consistent with an embodiment. The eNode-Bs 140a, 140b, 140c may 

each include one or more transceivers for communicating with the WTRUs 102a, 

102b, 102c over the air interface 116. In one embodiment, the eNode-Bs 140a, 

140b, 140c may implement MIMO technology. Thus, the eNode-B 140a, for 

example, may use multiple antennas to transmit wireless signals to, and receive 

wireless signals from, the WTRU 102a. 

Each of the eNode-Bs 140a, 140b, 140c may be associated with a 

particular cell (not shown) and may be configured to handle radio resource 

management decisions, handover decisions, scheduling of users in the uplink 

and/or downlink, and the like. As shown in FIG. IC, the eNode-Bs 140a, 140b, 

140c may communicate with one another over an X2 interface. 

The core network 106 shown in FIG. IC may include a mobility 

management gateway (MME) 142, a serving gateway 144, and a packet data 



network (PDN) gateway 146. While each of the foregoing elements are depicted 

as part of the core network 106, it will be appreciated that any one of these 

elements may be owned and/or operated by an entity other than the core network 

operator. 

The MME 142 may be connected to each of the eNode-Bs 142a, 142b, 

142c in the RAN 104 via an Si interface and may serve as a control node. For 

example, the MME 142 may be responsible for authenticating users of the 

WTRUs 102a, 102b, 102c, bearer activation/deactivation, selecting a particular 

serving gateway during an initial attach of the WTRUs 102a, 102b, 102c, and the 

like. The MME 142 may also provide a control plane function for switching 

between the RAN 104 and other RANs (not shown) that employ other radio 

technologies, such as GSM or WCDMA. 

The serving gateway 144 may be connected to each of the eNode Bs 

140a, 140b, 140c in the RAN 104 via the Si interface. The serving gateway 144 

may generally route and forward user data packets to/from the WTRUs 102a, 

102b, 102c. The serving gateway 144 may also perform other functions, such as 

anchoring user planes during inter-eNode B handovers, triggering paging when 

downlink data is available for the WTRUs 102a, 102b, 102c, managing and 

storing contexts of the WTRUs 102a, 102b, 102c, and the like. 

The serving gateway 144 may also be connected to the PDN gateway 

146, which may provide the WTRUs 102a, 102b, 102c with access to packet-

switched networks, such as the Internet 110, to facilitate communications 

between the WTRUs 102a, 102b, 102c and IP-enabled devices. 

The core network 106 may facilitate communications with other 

networks. For example, the core network 106 may provide the WTRUs 102a, 

102b, 102c with access to circuit-switched networks, such as the PSTN 108, to 

facilitate communications between the WTRUs 102a, 102b, 102c and traditional 

land-line communications devices. For example, the core network 106 may 

include, or may communicate with, an IP gateway (e.g., an IP multimedia 

subsystem (IMS) server) that serves as an interface between the core network 

106 and the PSTN 108. In addition, the core network 106 may provide the 
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WTRUs 102a, 102b, 102c with access to the networks 112, which may include 

other wired or wireless networks that are owned and/or operated by other service 

providers. 

When referred to hereafter, the term "signal quality" may refer to a 

measurement taken by the WTRU that measures the quality of the signal from a 

cell. This may correspond to, e.g., RSRQ or CPICH Ec/No. When referred to 

hereafter, "received signal power" from a cell may refer to RSRP or CPICH RSCP. 

When referred to hereafter, CSG Id refers to CSG Identity and CGI 

refers to Cell Global Identity. 

CSG mobility procedures in Idle mode and connected mode may be 

modified in order to incorporate the processing of the CSG priorities, including 

cell selection, cell reselection and handover to a CSG cell (i.e. inbound handover) 

procedures. 

In the actual state of the cell reselection procedure, the highest 

ranked cell in a frequency may be selected by a WTRU. With the use of CSG 

priorities, the user may prefer to camp on a lower ranked CSG cell which has the 

highest priority and this could result in interferences issues. Regarding the 

handover to a CSG cell, the decisions on which target CSG cell to select are made 

by the network which should be made aware of the CSG priorities for a particular 

WTRU in order to give preference to the highest priority CSG cell whenever 

possible (e.g. if it does not create too many interferences). 

Figure 2 shows a flow diagram of an example initial access 

procedure. A WTRU is powered on, activating a cell search and selection 

procedure. The WTRU then acquires the System Information (SI). Using the SI, 

a Random Access Procedure is initiated. Once the random access procedure is 

successful, the WTRU may send and receive user data. 

Once a WTRU is powered on, the WTRU is configured to perform 

measurements for cell selection and reselection purposes. For example, the 

WTRU may be configured to measure the Reference Signal Received Power 

(RSRP) level of the serving cell and evaluate the cell selection criterion S for the 

serving cell at each Discontinuous Reception (DRX) cycle. The WTRU may filter 



the RSRP measurements of the serving cell using additional measurements. If 

the WTRU has determined over a predetermined number of consecutive DRX 

cycles that the serving cell does not fulfill the cell selection criterion S, the WTRU 

may initiate the measurements of neighbor cells indicated by the serving cell. 

The non-access stratum (NAS) protocols can control the radio access 

technology (RAT)(s) in which the cell selection should be performed, for instance 

by indicating RAT(s) associated with the selected public land mobile network 

(PLMN), and by maintaining a list of forbidden registration area(s) and a list of 

equivalent PLMNs. The WTRU may then select a suitable cell based on idle mode 

measurements and cell selection criteria. In order to speed up the cell selection 

process, stored information for several RATs may be available in the WTRU. 

When camped on a cell, the WTRU may regularly search for a better cell 

according to the cell reselection criteria. If a better cell is found, that cell may be 

selected. 

The NAS may be informed if the cell selection and reselection 

results in changes in the received system information relevant for NAS. 

For normal service, the WTRU may camp on a suitable cell, tune to 

that cell's control channels and it may receive system information and 

registration area information from the PLMN, receive other access stratum (AS) 

and NAS Information; and, if registered, receive paging and notification 

messages from the PLMN. 

Figure 3 shows an example reselection procedure. The WTRU 

receives measurement control information and UL allocation information (310, 

320). The WTRU transmits measurement reports to the source eNB (330). The 

source eNB may then generate a handoff decision and then send a handover 

request to the target eNB (340,345). The target eNB performs admission control 

(360) and the WTRU is granted a DL allocation (350). The target eNB may then 

transmit a Handover Request ACK back to the Source eNB which in turn may 

send a handover command to the WTRU (370, 375). After the handover 

command is received, the WTRU may then initiate a synchronization and RACH 

access procedure with the target eNB (380), after which an UL allocation is 
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granted (385). Based on the measurement reports, a handover/reselection 

decision may be determined (390). The WTRU may then receive a handover 

command, after which it may then reinitiate the synchronization and RACH 

procedures. Once handover is performed the source eNB may flush its buffer and 

release resources (395). Optionally, the source eNB may be configured to 

maintain the resources for a period of time so the WTRU is able to quickly 

reselect back to the source eNB. 

A cell-ranking criterion for serving cells (Rs) and the cell ranking 

criterion for neighboring cells (Rn) may be described by the following: 

Rs— Qmeas,s + QHyst 

Rn=Q meas.n • Qoffset 

Where Qmeas is the RSRP measurement quantity used in cell reselections. And 

for intra-frequency Qoffset = Qoffsets,n, if Qoffsets,n is valid, otherwise its equal to 

zero. For inter-frequency Qoffset=Qoffsets,n+Qoffsetfrequency if Qoffsets,n is valid, 

otherwise it equals Qoffsetfrequency. Qoffsets,n specifies the offset between the two 

cells. Qhyst specifies the hysteresis value for ranking criteria. Qoffsetfrequency is a 

frequency specific offset for equal priority E-UTRAN frequencies. These 

parameters may be signaled by the serving cell. 

The WTRU may perform ranking of all cells that fulfill a 

predetermined cell selection. The WTRU may exclude CSG cells that are known 

by the WTRU to be not allowed. The cells shall be ranked according to the 

predetermined criteria, deriving Qmeas,n and Qmeas,s and calculating the R 

values using averaged RSRP results. 

CSG priorities in Idle mode 

For a WTRU in Idle mode, the cell selection/reselection procedure 

may be configured to account for CSG priorities. 

Figure 4 is a flow diagram showing a method for cell reselection 

with CSG cells for the inter-frequency scenario and/or for the inter-RAT scenario. 

In this scenario, the current serving cell and target CSG cell are on different 

frequencies and/or the current serving cell and target CSG cell belong to a 

different RAT. The WTRU receives measurements from nearby cells (410). The 



WTRU detects suitable CSG cells on different frequencies (420). Alternatively, 

the WTRU may only select CSG cells in which the CSG ID is a part of its white 

list. The CSG ID may be acquired in the cell system information. The WTRU 

determines the signal strength of each of the CSG cells (430). The signal 

strength may be determined based on RSRP or CPICH RSCP. For cell 

selection/reselection, the WTRU may also measure the cell quality, i.e. RSRQ and 

CPICH Ec/NO. The WTRU then determines whether these CSG cells are the 

strongest within their respective frequencies (440). If the CSG cells are the 

strongest of their respective frequencies, then the WTRU reselects to one among 

the subset of CSG cells that have the highest CSG priority (450). 

In case there is more than one cell the selected subset of CSG cells, 

the WTRU may be configured to perform additional procedures to select one of 

them. In a first method, the WTRU may select one cell arbitrarily, (e.g. according 

to a random function). Alternatively, if the CSG priorities have different levels of 

priorities (i.e. sub-priorities e t c . ) . If more than one CSG cell has the same 

priority at a given level of the hierarchy, the WTRU may check the next level of 

priority of these CSG cells and reselect the CSG cell which has the highest sub-

level priority. In some instances, the number of priority levels may not be limited 

and the WTRU may be configured to check different depths of CSG sub-priorities. 

If among these cells, several CSG cells have the highest CSG priorities and the 

highest CSG sub-priorities, then the WTRU may reselect to any of them 

arbitrarily, e.g. according to a random function. 

In another embodiment, a WTRU may be configured for a cell 

selection procedure for the intra-frequency, inter-frequency and the inter-RAT 

scenarios. The WTRU receives measurements from nearby cells. The WTRU may 

be configured to rank the priorities of each of the nearby cells based on signal 

strength and other metrics. The WTRU may be configured to reselect to a 

suitable CSG cell if it has the highest priority and even if the CSG cell is not the 

highest ranked on its frequency and (for the intra-frequency case) even if it is not 

higher ranked than the current serving cell. For example, the WTRU may 

reselect a high-priority CSG cell which is not the best ranked on its frequency, if 
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all cells that are better ranked than this CSG cell are other CSG cells (of lower 

priority, or of lower or equal priority). This condition may protect the open cells 

(e.g. a macro-cellular network) from interference. Another condition may require 

that cells that are higher ranked than the high-priority CSG cell to be selected 

are signaling that intra-frequency reselection to a lower ranked cell is allowed as 

per the intra-frequency reselection indicator (IFRI) information element. The 

WTRU may be allowed to reselect to a lower ranked cell if the above conditions 

are met and the signal quality of the target cell is above a predetermined 

threshold and/or the signal quality of the target cell is not lower than the highest 

ranked cell by a predetermined threshold, for a predetermined period of time. 

Other conditions on the received signal power and/or on the signal 

quality of the suitable CSG cell may be used. Thus, an offset may be defined 

which may be called for example CSG_off'set_intra for the intra-frequency case 

and for example CSG_offset_inter for the inter-frequency case that the WTRU 

may use to compare the received signal power and/or the signal quality of the 

suitable CSG cell having the highest priority with the highest ranked cell. If the 

{received signal power and/or the signal quality of the suitable CSG cell with 

highest CSG priority} is higher than {the received signal power and/or the signal 

quality of the best ranked cell minus CSG_ofi'set_intra for the intra-frequency 

case or minus CSG_offset_inter for the inter-frequency case}, then the WTRU 

may reselect this highest priority suitable CSG cell. The values for 

CSG_offset_intra and CSG_offset_inter may be identical or different depending 

on the scenario. 

Alternatively, a CSG priority offset may be introduced in the cell 

reselection ranking criteria so that the suitable CSG cells with the highest CSG 

priority have a better rank. In this scenario, if a suitable cell has a CSG priority 

and this CSG priority is the highest among the suitable cells having a CSG 

priority, then the WTRU may add an offset (e.g. CSG_offset_priority) to the cell-

ranking criterion Rn calculated for this neighboring CSG cell. 

Alternatively, an absolute minimum received power level or received 

quality for a non-best-ranked CSG cell with highest priority may be defined. The 



WTRU may select the highest priority CSG cell, even if it is not the best ranked, 

provided that its absolute received power level or received signal quality is higher 

than a threshold (CSGminpwr, CSGminqual). 

These parameters (e.g. CSG_offset_intra, CSG_offset_inter, 

CSG_offset_priority, CSGminpwr, CSGminqual) may be pre-configured in the 

WTRU as constant values, or be determined by the WTRU, or be indicated by the 

network in the broadcast data (i.e. SI), or be signaled by the network in an Radio 

Resource Control (RRC) message or in a new message, or these offsets may be set 

by a combination of the previous methods. 

If cell reselection fails with the highest priority CSG cell (e.g. the 

WTRU cannot read the SI of this cell), the WTRU may be configured to reselect 

the next priority suitable CSG cell. Alternatively, this may be allowed if the CSG 

cell is signaling that intra-frequency reselection to a lower ranked cell is allowed 

as per the intra-frequency reselection indicator (IFRI) information element. 

If two CSG cells have the same priority, the WTRU may check the 

sub-priorities in order to reselect the CSG cell with the highest sub-priorities. 

But if the sub-priorities are also the highest for several CSG cells having the 

highest priority, then the WTRU may reselect among these cells the CSG cell 

with the best signal quality or the best received signal level. 

In order to avoid cell reselection ping-pong issues, a WTRU, after 

reselecting a CSG cell with highest priority, may remain camped on this cell until 

the cell does not fulfill the criteria of suitability, or until another CSG of even 

higher priority is suitable and fulfill the criteria of cell reselection described 

above. 

Alternatively, an offset may be introduced to the cell-ranking 

criterion Rs for the serving cell when the serving cell is a CSG cell with highest 

priority, to force the WTRU to remain camped on this CSG cell for a longer period 

of time than with the original ranking criteria Rs. 

The user may also be able to force the WTRU to manually reselect a 

suitable CSG cell of a lower priority or to a CSG cell which has not been assigned 

any CSG priority. 
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In a multi-frequency deployment, CSG cells may have different CSG 

identities and HNBs may belong to different users/operators deployed in different 

frequencies. Therefore, the WTRU may be camped or connected to the highest 

frequency priority in the current CSG, however, the WTRU may be aware that 

other CSG cells in a lower priority frequency and/or RAT are in the vicinity that 

have a higher CSG priority than the current frequency. In such situations, the 

WTRU may consider the frequency in which the highest priority CSG is available 

in the vicinity as the highest priority frequency. If CSG cells with a higher 

priorities are available in the vicinity on other frequency or RAT, the WTRU may 

start measuring on the other frequencies even if the current serving frequency is 

considered (or is configured as) the highest priority frequency or it is a higher 

priority frequency than the priority of the target CSG. Therefore the WTRU may 

start measuring even if the quality of the current serving cell is above the 

required threshold. 

When measuring the other frequencies, if more than one CSG 

priority is available, the WTRU may start measuring first the frequency in which 

the highest priority CSG is located. Otherwise, the normal frequency priorities 

may be followed. 

The WTRU may be configured to detect CSG proximity based on an 

autonomous search function. Alternatively, the WTRU may use other methods 

for the fingerprint, including stored location coordinates based on the use of a 

GPS signal or a stored list of macro cells PSC/PCI. The WTRU may report CSG 

proximity indication to the network. This signaling may indicate that the WTRU 

is entering or leaving the proximity of one or more cells that have CSG IDs 

included in the WTRU's CSG whitelist. The proximity indication may be sent in 

response to sending/receiving RRC connection reconfiguration signaling. The 

WTRU may periodically update a priority or set of priorities including CSG cells 

that are part of the WTRU white list with a fingerprint matching the current 

neighborhood of the WTRU, these may be referred to as "allowed neighbor CSG 

cells". When entering and leaving proximity indications, the WTRU may add the 

priority or set of priorities of the allowed neighbor CSG cells when available, in 



the signal conveying this CSG proximity indication. A field may be included in a 

Proximity Indication message to add a list of the priorities corresponding to these 

CSG cells. Alternatively, a field may be added in the MEASUREMENT REPORT 

message at the message level or in the IE "CSG Proximity Indication" to add this 

list of CSG priorities. Alternatively, instead of a list, the WTRU may report one 

CSG priority which may correspond to the highest CSG priority. 

The WTRU may also send a proximity indication on a condition that 

there are CSG cells of a CSG priority higher than a threshold in the 

neighborhood. The CSG priority threshold may be provided by the network 

through higher layer signaling. This may allow the network to reduce the 

signaling load from the transmission of proximity indications. 

Alternatively, if the WTRU enters a CSG area and more than one 

CSG is in the vicinity and the WTRU may only send one proximity indication 

frequency at a time, the WTRU may enter the frequency of the highest priority 

CSG in the vicinity in the entering proximity indication message. 

In an alternate solution, if the WTRU is connected to a CSG cell and 

according to the fingerprint or autonomous search function or any location based 

function, is aware that other CSGs allowed in the white list are in the vicinity of 

serving cell the WTRU may trigger an entering proximity indication if the 

priority of the CSG in the vicinity is higher priority than the serving CSG. The 

WTRU may further be configured to trigger an entering proximity indication if 

the priority of the CSG in the vicinity is higher priority than the serving CSG and 

the CSG is in a different frequency layer or in a different RAT than the serving 

CSG. Alternatively, if the CSG in the vicinity is known to be located in the same 

frequency as the CSG it is currently connected to the WTRU may trigger a 

proximity indication irrespective of the priorities. The WTRU may trigger a 

proximity if the priority of the CSG in the vicinity is lower or equal priority than 

the serving CSG, but the signal quality of the serving CSG is below a threshold, 

for a determined period of time. 

The same may be applicable for leaving proximity indication for the 

opposite scenario. 
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The WTRU may be configured to report neighboring cell 

measurements, or the WTRU may report only the measurements of the N highest 

priority neighboring CSG cells. When reporting the neighboring CSG cells 

measurements to the network, the WTRU may include the CSG priority for the 

CSG cells it is likely to be member to (i.e. CSG cells for which the WTRU has a 

fingerprint that matches their detected PSC/PCI) in the MEASUREMENT 

REPORT. 

The WTRU may report all the CSG priorities and sub-priorities if 

available of all the measured CSG cells it is likely member to. 

Alternatively, the WTRU may report the CSG priority for the CSG 

cells it is likely member to, having the highest CSG priority among the reported 

CSG cells. The WTRU may include the additional information element in case 

the CSG priority of the CSG cell it is likely member of is higher or equal than a 

minimum level of priority. Such minimum priority level may be provided by the 

network through RRC signaling. In this case, the additional information element 

may consist of the priority value itself, or of a Boolean. 

The network may then decide to request the WTRU to only read the 

SI of the highest priority CSG cells. This may limit the WTRU battery usage and 

the signaling load in the next WTRU report. 

In another implementation, if the WTRU is not aware of which CSG 

cells it is likely member to, the WTRU may include all the CSG priorities present 

in its white list, or only the highest CSG priorities in the MEASUREMENT 

REPORT. 

Additionally, the WTRUs reporting of the CSG priorities may be 

configured by the network in an existing RRC message (e.g. the 

MEASUREMENT CONTROL) or in a new RRC message. The WTRU may report 

all the CSG priorities of only the likely member CSG cells; or only the likely 

member CSG cells having the highest priority; or all the CSG priorities in the 

WTRU white list; or only the highest CSG priorities in the WTRU white list. 

In addition, the WTRU may be restricted to transmit the additional 

information only for a single CSG cell per measurement report. If this is the case, 
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the WTRU may select the cell that has the highest CSG priority or (in case there 

is more than one such cell) the cell that is the best ranked among them. 

Alternatively, in the case of autonomous SI acquisition or when 

more than on PSC/PCI has been requested to be read by the network, the WTRU 

may implicitly start reading the SI of the PCI/PSC of the known highest priority 

CSG. 

The WTRU may be configured to detect CSG proximity based on an 

autonomous search function. The WTRU may then perform measurements on 

each of the detected CSGs. The WTRU may then attempt to read the SI of all of 

CSGs with predetermined signal strength. The WTRU may further be configured 

to include the CSG priority of the CSG cells it was able to read the SI for, in the 

MEASUREMENT REPORT message when reporting the SI of the neighboring 

CSG cells (e.g. the Cell Identity or CGI, the CSG Identity and the result of the 

preliminary access check member/not-member). The WTRU may use one or a 

combination of the following rules: 

The WTRU may report the CSG priorities of all the CSG cells for 

which it was able to read the SI and of which it is a member (i.e. acquired CSG 

Identity in the SI of the concerned CSG cell matches one of the CSG Identities 

stored in the WTRU white list). In another embodiment, the WTRU may only 

report the CSG priorities of the highest CSG priority cells for which it was able to 

read the SI and of which it is a member (in order to limit the signaling load for 

example). 

Alternatively, in a scenario where no PSC/PCI confusion exists or 

when the network does not request the WTRU to read the SI, the WTRU may 

report the CSG priorities known in the frequency or it may chose to report the 

highest priority CSG ID to the network. 

In another solution, the WTRU may report the SI of only the highest 

priority CSG cells it is member of and include the CSG priorities in the 

measurement report. 
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Alternatively, when sending the measurement report to the 

network, the WTRU may use a one bit field that is set when the reported 

PSC/PCI may belong or it is the highest priority CSG in the set of reported cells. 

When receiving the CSG priorities from the WTRU, the network 

may then give preference to the highest priority CSG cell for the handover. If 

some CSG cells reported have identical highest CSG priority (and CSG sub-

priorities), the network may decide to select the CSG cell for which the WTRU 

has reported the best received signal power and/or signal quality. In case of 

potential interferences which would result in a handover to the highest CSG 

priority cell, the network may decide to handover the WTRU to a different CSG 

cell, which may be the next CSG priority cell reported by the WTRU if available. 

Alternatively, the network may still decide to handover the WTRU to the highest 

priority CSG cell, but may request the CSG cells with lower CSG priority to 

decrease their transmission power to limit the interferences towards the WTRU 

and may request the WTRU to lower its transmission power to limit the 

interferences towards the lower priority CSG cells. The network may have to 

take into account the fact that some CSG cells may have high priority for certain 

WTRUs and low priority for other WTRUs and manage the interferences 

accordingly to avoid any conflict. 

In case of WTRU initiated SI reading (i.e. WTRU reading the SI of 

the CSG cells without being explicitly told by the network), the WTRU may avoid 

reading the SI of the lowest priority CSG cells in order to limit its battery usage. 

It may acquire only the SI of the highest CSG priority cell, or of cells with CSG 

priorities above than a threshold CSGminprio, or of the first N CSG cells having 

higher priority than the rest of the CSG cells. The values CSGminprio and N may 

be pre-configured in the WTRU, configurable by the user, determined by the 

WTRU or broadcasted or signaled by the network in an existing RRC message, 

like the measurement control or RRCConnectionReconfiguration for example, or 

in a new RRC message. 

CSG priorities may be manually set by the user. When a new CSG 

Id is added in the WTRU white list, the user may be prompted to select a priority 
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for this CSG. For CSGs already existing in the WTRU white Ust, the user may be 

prompted to set the priority of all the CSGs part of this white list the first time 

the WTRU is used or every time the WTRU is turned on. The user may have the 

possibility to configure the CSG priority of the CSG part of the WTRU white list 

at any time for a first time setting or for an update. 

Additionally, the CSG priorities may be pre-configured by the 

operator, for example the user home CSG may always receive the highest 

priority. This CSG priority may also be set depending on the CSG type. 

The CSG priorities may be dependent on the frequency layer. For 

instance, all CSG cells within a frequency may be constrained to have the same 

CSG priority. If such approach is adopted, the CSG priorities may be obtained 

using mechanisms similar to the ordinary frequency priorities - i.e. dedicated or 

common CSG priorities may be available. 

The network may send the CSG priorities to the WTRU using an 

existing RRC message (e.g., RRC CONNECTION SETUP or MEASUREMENT 

CONTROL message or the RRCConnectionReconfiguration message or using a 

new RRC message). 

The CSG priorities may be automatically updated by the WTRU 

depending on how often a user connects to a particular CSG cell. For example, 

the WTRU may detect that the user often connects to the home CSG cell, and 

increase its priority significantly; the WTRU may also detect that the user 

connects to a particular coffee shop CSG cell often and increase the corresponding 

CSG priority but not as much than for the home CSG cell. 

An option to disable all or a subset of the CSG priorities may be 

available to the user. The network may also be able to disable the CSG priorities 

in the WTRU for interferences management purposes for example or for any 

other purpose (e.g. H(e)NB congestion, H(e)NB load management etc...). A CSG 

priority enabling and disabling IE may be added in an existing RRC message, for 

example in the MEASUREMENT CONTROL message, the 

RRCConnectionReconfiguration message, or a new RRC message may be defined. 
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A validity timer may be defined on the CSG priorities, per CSG or 

for all CSG having priorities, or for a sub-set of CSG. In addition, two types of 

priority may be defined: permanent and temporary. The permanent priority may 

be valid as long as the user or the network does not delete it, while the temporary 

priority may be valid during a pre-defined period of time. For example, the 

permanent priority may be used for the user home CSG cell, while the temporary 

priority may be used for the user's friend's CSG cell priority. The vahdity 

duration may be set by the user, automatically by the WTRU or signaled by the 

network in an existing RRC message or in a new RRC message. 

If CSG priorities are optional (i.e. not all CSG are assigned a 

priority) and that some CSG cells have priorities assigned, while other CSG cells 

have not been assigned any priority, the WTRU may assume that the CSG cells 

without priorities have the lowest priority. Alternatively, the WTRU may assume 

that these CSG cells have a medium priority. In another implementation, it may 

be specified that in case CSG priorities are used, each CSG may be assigned a 

priority in the WTRU white list. 

Since the white list may be composed of two different lists, the user 

allowed CSG list and the operator allowed CSG list, conflicts in the priorities 

may occur, i.e. the same CSG may have been assigned a different priority on the 

two lists. In this case, the WTRU may decide to only take into account the CSG 

priority defined in the operator allowed CSG list, or alternatively the WTRU may 

decide to only take into account the CSG priority defined in the user allowed CSG 

list. In a different implementation, the WTRU may compute a CSG priority 

average between the CSG priority defined in the user allowed CSG list and the 

CSG priority defined in the operator allowed CSG list, with identical weights or 

with more weight assigned to the CSG priority of one of the two lists. 

EMBODIMENTS 

1. A method for managing closed subscriber groups (CSG) priorities in 

idle and connected modes comprising; 

prioritizing a white list for a wireless transmit/receive unit (WTRU) to 

select cells associated with the CSG. 
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2. The method embodiment 1, further comprising home Node-Bs 

(HNB) which are included as part of the CSG providing wireless service to 

WTRUs. 

3. The method as in any preceding embodiment wherein cell selection 

and reselection procedures are modified in order to take into account the CSG 

priorities. 

4. The method as in any preceding embodiment wherein for a cell 

reselection with CSG cells for an inter-frequency scenario, the current serving 

cell and target CSG cell are on different frequencies. 

5. The method as in any preceding embodiment wherein for a cell 

reselection with CSG cells for an inter-radio access technology (RAT) scenario, 

the current serving cell and target CSG cell belong to a different RAT. 

6. The method as in any preceding embodiment wherein if suitable 

CSG cells are detected on different frequencies and if these CSG cells are the 

strongest on their respective frequencies then the WTRU reselects to one among 

the subset of CSG cells that have the highest CSG priority. 

7. The method as in any preceding embodiment wherein if more than 

one suitable CSG cells are detected on different frequencies, perform at least one 

of the following; the WTRU selects one cell arbitrarily and/or different priorities 

are applied. 

8. The method as in any preceding embodiment wherein the WTRU is 

permitted to reselect a high-priority CSG cell which is not the best ranked on its 

frequency if all cells that are better ranked than this CSG cell are other CSG 

cells. 

9. The method as in any preceding embodiment wherein the WTRU 

requires that all cells better ranked than the high-priority CSG cell to be selected 

provide signaling indicating that intra-frequency reselection to a lower ranked 

cell is allowed as per the intra-frequency reselection indicator (IFRI) information 

element. 

10. The method as in any preceding embodiment wherein the WTRU is 

allowed to reselect to a lower ranked cell based on the condition that the signal 



quality of the target cell is above a threshold or the signal quality of the target 

cell is lower than the highest ranked cell by a certain threshold. 

11. The method as in any preceding embodiment wherein threshold is 

for a determined period of time. 

12. The method as in any preceding embodiment wherein the received 

signal power or signal quality of the suitable CSG cell is offset by a specified 

value. 

13. The method as in any preceding embodiment wherein a CSG 

priority offset may be introduced in the cell reselection ranking criteria itself so 

that the suitable CSG cells with highest CSG priority having a better rank may 

be selected. 

14. The method as in any preceding embodiment wherein the WTRU 

selects the highest priority CSG cell, even a non-best ranked, provided that its 

absolute received power level or received signal quality may be higher than a 

pretermined threshold. 

15. The method as in any preceding embodiment wherein the WTRU 

selects the highest priority CSG cell, even an non- best ranked, provided that its 

absolute received power level or received signal quality is may be higher than a 

pretermined threshold. 

16. The method as in any preceding embodiment wherein the CSG offset 

and/or CSG power parameters are preconfigured as in at least one of the 

following: as constant values, determined by a WTRU, indicated by the network 

in the broadcast data referring to system information, and/or signaled by the 

network in an existing RRC message. 

17. The method as in any preceding embodiment wherein if cell 

reselection fails with the highest priority CSG cell, a WTRU will reselect the next 

priority suitable CSG cell. 

18. The method as in any preceding embodiment wherein priority 

suitable CSG cell allowed if the CSG cell is signaling that intra-frequency 

reselection to a lower ranked cell is allowed as per the intra-frequency reselection 

indicator (IFRI) information element. 
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19. The method as in any preceding embodiment wherein if two CSG 

cells have the same priority, the WTRU will check the sub-priorities in order to 

reselect the CSG cell with the highest sub-priorities. 

20. The method as in any preceding embodiment wherein if the sub-

priorities are the highest for several CSG cells having the highest priority, then 

a WTRU will reselect among these cells the CSG cell with the best signal quality 

or the best received signal level. 

21. The method as in any preceding embodiment wherein avoiding cell 

reselection ping-pong issue, a WTRU after reselecting a CSG cell with the highest 

priority stays camped on this cell until the cell fails the criteria of suitability, or 

until another CSG of even higher priority may be suitable and fulfill the criteria 

of cell reselection. 

22. The method as in any preceding embodiment wherein an offset is 

introduced to the cell-ranking criterion Rs for the serving cell when the serving 

cell is a CSG cell with highest priority. 

23. The method as in any preceding embodiment wherein offset is 

introduced to the cell-ranking criterion Rs will force the WTRU to remain camped 

on this CSG cell for a longer period of time than with the original ranking criteria 

Rs. 

24. The method as in any preceding embodiment wherein a user may be 

able to force the WTRU to manually reselect a suitable CSG cell of a lower 

priority or to a CSG cell not assigned to any CSG priority. 

25. The method as in any preceding embodiment wherein a multi-

frequency deployment, CSG cells with different CSG identities and home node Bs 

belonging to different users or operators are deployed in different frequencies. 

26. The method as in any preceding embodiment wherein the WTRU is 

aware other CSG cells in a lower priority frequency or RAT are in the vicinity 

that have a higher CSG priority than the current frequency. 

27. The method as in any preceding embodiment wherein when 

measuring frequencies, if more than one CSG priority is available, the WTRU 
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will start measuring first the frequency in which the highest priority CSG is 

located. 

28. The method as in any preceding embodiment wherein when 

reporting the CSG proximity indication to the network, the WTRU will add the 

priority or set of priorities of the allowed neighbor CSG cells when available. 

29. The method as in any preceding embodiment wherein the CSG cells 

part of the WTRU white list includes a fingerprint matching the current 

neighborhood of the WTRU. 

30. The method as in any preceding embodiment wherein the signal 

conveying CSG proximity indication is performed on the WTRU entering and 

leaving CSG areas. 

31. The method as in any preceding embodiment wherein for Long Term 

Evolution (LTE), a field in the existing proximity indication message is added to 

the list of the priorities corresponding to these CSG cells. 

32. The method as in any preceding embodiment wherein for Universal 

Mobile Telecommunications Sysytem (UMTS), a field in the MEASUREMENT 

REPORT message at the message level or in the information element (IE) is 

added in order to the list of CSG priorities. 

33. The method as in any preceding embodiment wherein a WTRU 

sends a proximity indication in case there are CSG cells of a CSG priority higher 

than a threshold in the neighborhood. 

34. The method as in any preceding embodiment wherein a CSG 

priority threshold is provided by the network through higher layer signaling. 

35. The method as in any preceding embodiment where if a WTRU 

enters a CSG area and more than one CSG is in the vicinity, the WTRU will send 

one proximity indication frequency at a time. 

36. The method as in any preceding embodiment wherein a WTRU will 

send the proximity indication message to the frequency of the highest priority 

CSG in the CSG area. 

37. The method as in any preceding embodiment wherein a WTRU is 

connected to a CSG cell and based on the fingerprint, autonomous search 



function or any location based function, is aware that other CSGs allowed in the 

white list are in the vicinity of serving cell, and the WETU performs at least one 

following: triggering of an entering proximity indication on a condition that the 

priority of the CSG in the vicinity is higher priority than the serving CSG, 

triggering of an entering proximity indication on a condition that the priority of 

the CSG in the vicinity is a higher priority than the serving CSG and the CSG 

may be in a different frequency layer or in a different RAT than the serving CSG, 

triggering of a proximity indication irrespective of the priorities on a condition 

that the CSG in the vicinity is known to be located in the same frequency as the 

CSG is currently connected, and/or triggering of a proximity indication on a 

condition that the priority of the CSG in the vicinity is of lower or equal priority 

than the serving CSG, but the signal quality of the serving CSG may be below a 

threshold. 

38. The method as in any preceding embodiment wherein when 

reporting the neighboring CSG cells measurements to the network, the WTRU 

will include the CSG priority for the CSG cells it is likely to be a member of. 

39. The method as in any preceding embodiment wherein when 

reporting the neighboring CSG cells measurements to the network includes CSG 

cells for which the WTRU has a fingerprint that matches their detected primary 

synchronization code/physical cell identity (PSC/PCI). 

40. The method as in any preceding embodiment wherein the 

neighboring CSG cells measurements to the network is in the MEASUREMENT 

REPORT includes at least one of the following by the WTRU; all the CSG 

priorities and sub-priorities if available of all the measured CSG likely member 

cells, only the CSG priority for the CSG likely member cells having the highest 

CSG priority among the reported CSG cells, include the additional or optional 

information element in case the CSG priority of the CSG cell it may be likely 

member of is higher or equal than a minimum level of priority. 

41. The method as in any preceding embodiment wherein minimum 

priority level is provided by the network through RRC signaling and additional 

information element includes the priority value itself, or a Boolean value. 



42. The method as in any preceding embodiment wherein the network 

decides to request the WTRU to only read the system information of the highest 

priority CSG cell(s) in order to limit the WTRU battery usage and the signaling 

load in the next WTRU report. 

43. The method as in any preceding embodiment wherein a WTRU is 

not aware of which CSG cells it is likely member to, the WTRU will include in the 

MEASUREMENT REPORT all the CSG priorities present in its white list. 

44. The method as in any preceding embodiment wherein a WTRU is 

not aware of which CSG cells it is likely member to, the WTRU will include in the 

MEASUREMENT REPORT all the highest CSG priorities. 

45. The method as in any preceding embodiment wherein a WTRU is 

restricted to transmit the additional information only for a single CSG cell per 

measurement report. 

46. The method as in any preceding embodiment wherein a WTRU 

sends additional information to the cell that has the highest CSG priority or in 

the case of multiple cells, the cell that is the best ranked among them. 

47. The method as in any preceding embodiment wherein in the case of 

autonomous SI acquisition or when more than on PSC/PCI has been requested to 

be read by the network, the WTRU implicitly may start reading the SI of the 

PCI/PSC of the known highest priority CSG. 

48. The method as in any preceding embodiment wherein a WTRU 

reports system information of the neighboring CSG cells to the network. 

49. The method as in any preceding embodiment wherein system 

information includes the cell identity for UMTS, cell global identity (CGI) for 

LTE and the CSG identity and the result of the preliminary access check member 

or not-member. 

50. The method as in any preceding embodiment wherein a WTRU will 

report the CSG priorities of all the CSG cells for which it was able to read the 

system information and of which it is a member. 

So 



51. The method as in any preceding embodiment wherein a WTRU will 

report the CSG priorities of the highest CSG priority cells for which it may be 

able to read the system information and of which it is a member. 

52. The method as in any preceding embodiment wherein a scenario 

where no PSC/PCI confusion exists or when the network will request the WTRU 

to read the SI, the WTRU may still report to the network the CSG priorities 

known in the frequency or it will chose to report the highest priority CSG ID to 

the network. 

53. The method as in any preceding embodiment wherein the WTRU 

will report the system information of only the highest priority CSG cells it is 

member of and include the CSG priorities in the measurement report. 

54. The method as in any preceding embodiment wherein when sending 

the measurement report to the network, the WTRU will use a one bit field that is 

set when the reported PSC/PCI belongs or it may be the highest priority CSG in 

the set of reported cells. 

55. The method as in any preceding embodiment wherein when 

receiving the CSG priorities from the WTRU, the network gives preference to the 

highest priority CSG cell for the handover. 

56. The method as in any preceding embodiment wherein when 

receiving the CSG priorities from the WTRU, if reported CSG cells have identical 

highest CSG priority and sub-priorities, the network will decide to choose the 

CSG cell for which the WTRU has reported the best received signal power and/or 

signal quality. 

57. The method as in any preceding embodiment wherein potential 

interferences will result in a handover to the highest CSG priority cell, the 

network may decide to handover the WTRU to a different CSG cell, which may be 

the next CSG priority cell reported by the WTRU. 

58. The method as in any preceding embodiment wherein a network 

decides to handover the WTRU to the highest priority CSG cell, but requests the 

CSG cells with lower CSG priority to decrease their transmission power to limit 

the interferences towards the WTRU. 
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59. The method as in any preceding embodiment wherein the network 

requests the WTRU to lower its transmission power to hmit the interferences 

towards the lower priority CSG cells. 

60. The method as in any preceding embodiment wherein a network 

takes into account the fact that some CSG cells have high priority for certain 

WTRUs and low priority for other WTRUs and manage the interferences 

accordingly to avoid any conflict. 

61. The method as in any preceding embodiment wherein on a condition 

of a WTRU initiated system information reading, a WTRU does not read the 

system information, of the lowest priority CSG cells in order to limit its battery 

usage. 

62. The method as in any preceding embodiment wherein CSG priorities 

are manually set by the user by at least one of the following; every time a new 

CSG Id is added in the WTRU white list, pre-configured by the operator, a 

network sends the CSG priorities to the WTRU using an existing RRC message, 

or automatically updated by the WTRU depending on how often a user connects 

to a particular CSG cell. 

63. The method as in any preceding embodiment wherein the user has 

the option to disable all or a subset of the CSG priorities. 

64. The method as in any preceding embodiment wherein a CSG 

priority enabling and disabling IE is added in an existing RRC message. 

65. The method as in any preceding embodiment wherein a validity 

timer is defined on the CSG priorities, per CSG or for all CSG having priorities, 

or for a subset of CSG. 

66. The method as in any preceding embodiment wherein there are 

types of priorities, permanent and temporary. 

67. The method as in any preceding embodiment wherein a permanent 

priority is valid as long based the decision of a user or a network. 

68. The method as in any preceding embodiment wherein temporary 

priority may only be valid during a pre-defined period of time. 
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69. The method as in any preceding embodiment wherein a white hst is 

composed of two different lists, the user allowed CSG list and the operator 

allowed CSG list 

70. The method as in any preceding embodiment wherein a WTRU 

computes a CSG priority average between the CSG priority defined in the user 

allowed CSG list and the CSG priority defined in the operator allowed CSG list, 

with identical weights or with more weight assigned to the CSG priority of one of 

the two lists. 

71. A WTRU configured to perform a method as in any preceding 

embodiment. 

72. The WTRU of embodiment 71, further comprising a receiver. 

73. The WTRU as in any of embodiment 71-72, further comprising a 

transmitter. 

74. The WTRU as in any of embodiment 71-73, further comprising a 

processor in communication with the transmitter and/or receiver. 

75. A node B configured to perform a method as in at least part of any of 

embodiments 1-70 

76. An integrated circuit configured to perform a method as in at least 

part of any of embodiments 1-70. 

[0099] Although features and elements are described above in particular 

combinations, one of ordinary skill in the art will appreciate that each feature or 

element can be used alone or in any combination with the other features and 

elements. In addition, the methods described herein may be implemented in a 

computer program, software, or firmware incorporated in a computer-readable 

medium for execution by a computer or processor. Examples of computer-

readable media include electronic signals (transmitted over wired or wireless 

connections) and computer-readable storage media. Examples of computer-

readable storage media include, but are not limited to, 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 
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disks, and digital versatile disks (DVDs). A processor in association with 

software may be used to implement a radio frequency transceiver for use in a 

WTRU, UE, terminal, base station, RNC, or any host computer. 
* * * 
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