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ABSTRACT 

A mobile communication system comprising: at least one user equipment; and a base 
station configured to perform radio communication with said at least one user equipment, 
wherein a range of CSG-ID is notified from said base station to said at least one user 
equipment, said CSG-ID being an identity assigned to a closed subscriber group cell (CSG 
cell) in which identified subscribers are permitted access.  

Fig.1
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DESCRIPTION 

MOBILE COMMUNICATION SYSTEM 

Technical Field 

5 [0001] The present invention relates to a mobile communication system in which a 

base station performs radio communications with a plurality of user equipments.  

Background Art 

[0002] Commercial service of a wideband code division multiple access (W-CDMA) 

system among so-called third-generation communication systems has been offered in 

10 Japan since 2001. In addition, high speed down link packet access (HSDPA) service for 

achieving higher-speed data transmission using a down link has been offered by adding a 

channel for packet transmission (high speed-downlink shared channel (HS-DSCH)) to the 

down link (dedicated data channel, dedicated control channel). Further, in order to 

increase the speed of data transmission in an uplink direction, service of a high speed up 

15 link packet access (HSUPA) has been offered. W-CDMA is a communication system 

defined by the 3rd generation partnership project (3GPP) that is the standard organization 

regarding the mobile communication system, where the specifications of Release 8 

version are produced.  

[0003] Further, 3GPP is investigating new communication systems referred to as "long 

20 term evolution (LTE)" regarding radio areas and "system architecture evolution (SAE)" 

regarding the overall system configuration including a core network (merely referred to as 

network as well) as communication systems independent of W-CDMA. In the LTE, an 

access scheme, radio channel configuration and a protocol are totally different from those 

of the current W-CDMA (HSDPA/HSUPA). For example, as to the access scheme, 

25 code division multiple access is used in the W-CDMA, whereas in the LTE, orthogonal
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frequency division multiplexing (OFDM) is used in a downlink direction and single 

career frequency division multiple access (SC-FDMA) is used in an uplink direction. In 

addition, the bandwidth is 5 MHz in the W-CDMA, while in the LTE, the bandwidth can 

be selected from 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz for each base 

5 station. Further, differently from the W-CDMA, circuit switching is not provided but a 

packet communication system is only provided in the LTE.  

[0004] The LTE is defined as a radio access network independent of the W-CDMA 

network because its communication system is configured with a new core network 

different from a core network (GPRS) of the W-CDMA. Therefore, for differentiation 

10 from the W-CDMA communication system, a base station that communicates with a user 

equipment (UE) and a radio network controller that transmits/receives control data and 

user data to/from a plurality of base stations are referred to as an E-UTRAN NodeB 

(eNB) and an evolved packet core (EPC: also referred to as access gateway (aGW)), 

respectively, in the LTE communication system. Unicast service and evolved 

15 multimedia broadcast multicast service (E-MBMS service) are provided in this LTE 

communication system. The E-MBMS service is broadcast multimedia service, which is 

merely referred to as MBMS in some cases. Bulk broadcast contents such as news, 

weather forecast and mobile broadcast are transmitted to a plurality of UEs. This is also 

referred to as point to multipoint service.  

20 [0005] Non-Patent Document 1 describes the current decisions by 3GPP regarding an 

overall architecture in the LTE system. The overall architecture (Chapter 4 of 

Non-Patent Document 1) is described with reference to FIG. 1. FIG. 1 is a diagram 

illustrating the configuration of the LTE communication system. With reference to FIG.  

1, the evolved universal terrestrial radio access (E-UTRAN) is composed of one or a 

25 plurality of base stations 102, provided that a control protocol (for example, radio
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resource management (RRC)) and a user plane (for example, packet data convergence 

protocol (PDCP), radio link control (RLC), medium access control (MAC), and physical 

layer (PHY)) for a UE 101 are terminated in the base station 102. The base stations 102 

perform scheduling and transmission of paging signaling (also referred to as paging 

5 messages) notified from a mobility management entity (MME) 103. The base stations 

102 are connected to each other by means of an X2 interface. In addition, the base 

stations 102 are connected to an evolved packet core (EPC) by means of an SI interface, 

more specifically, connected to the mobility management entity (MME) 103 by means of 

an SIMME interface and connected to a serving gateway (S-GW) 104 by means of an 

10 SiU interface. The MME 103 distributes the paging signaling to multiple or a single 

base station 102. In addition, the MME 103 performs mobility control of an idle state.  

When the UE is in the idle state and an active state, the MME 103 manages a list of 

tracking areas. The S-GW 104 transmits/receives user data to/from one or a plurality of 

base stations 102. The S-GW 104 serves as a local mobility anchor point in handover 

15 between base stations. Moreover, there is provided a PDN gateway (P-GW), which 

performs per-user packet filtering and UE-ID address allocation.  

[0006] The current decisions by 3GPP regarding the frame configuration in the LTE 

system are described in Non-Patent Document 1 (Chapter 5), which are described with 

reference to FIG. 2. FIG. 2 is a diagram illustrating the configuration of a radio frame 

20 used in the LTE communication system. With reference to FIG. 2, one radio frame is 10 

ms. The radio frame is divided into ten equally sized subframes. The subframe is 

divided into two equally sized slots. The first (#0) and sixth (#5) subframes contain a 

downlink synchronization signal (SS) per each frame. The synchronization signals are 

classified into a primary synchronization signal (P-SS) and a secondary synchronization 

25 signal (S-SS). Multiplexing of channels for multimedia broadcast multicast service
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single frequency network (MBSFN) and for non-MBSFN is performed on a per-subframe 

basis. Hereinafter, a subframe for MBSFN transmission is referred to as an MBSFN 

subframe. Non-Patent Document 2 describes a signaling example when MBSFN 

subframes are allocated. FIG. 3 is a diagram illustrating the configuration of the 

5 MBSFN frame. With reference to FIG. 3, the MBSFN subframes are allocated for each 

MBSFN frame. An MBSFN frame cluster is scheduled. A repetition period of the 

MBSFN frame cluster is allocated.  

[0007] Non-Patent Document 1 describes the current decisions by 3GPP regarding the 

channel configuration in the LTE system. It is assumed that the same channel 

10 configuration is used in a closed subscriber group (CSG) cell as that of a non-CSG cell.  

A physical channel (Chapter 5 of Non-Patent Document 1) is described with reference to 

FIG. 4. FIG. 4 is a diagram illustrating physical channels used in the LTE 

communication system. With reference to FIG. 4, a physical broadcast channel 

(PBCH) 401 is a downlink channel transmitted from the base station 102 to the UE 101.  

15 A BCH transport block is mapped to four subframes within a 40 ms interval. There is 

no explicit signaling indicating 40 ms timing. A physical control format indicator 

channel (PCFICH) 402 is transmitted from the base station 102 to the UE 101. The 

PCFICH notifies the number of OFDM symbols used for PDCCHs from the base station 

102 to the UE 101. The PCFICH is transmitted in each subframe. A physical 

20 downlink control channel (PDCCH) 403 is a downlink channel transmitted from the base 

station 102 to the UE 101. The PDCCH notifies the resource allocation, HARQ 

information related to DL-SCH (downlink shared channel that is one of the transport 

channels shown in FIG. 5) and the PCH (paging channel that is one of the transport 

channels shown in FIG. 5). The PDCCH carries an uplink scheduling grant. The 

25 PDCCH carries ACK/Nack that is a response signal to uplink transmission. The
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PDCCH is referred to as an L1/L2 control signal as well. A physical downlink shared 

channel (PDSCH) 404 is a downlink channel transmitted from the base station 102 to the 

UE 101. A DL-SCH (downlink shared channel) that is a transport channel and a PCH 

that is a transport channel are mapped to the PDSCH. A physical multicast channel 

5 (PMCH) 405 is a downlink channel transmitted from the base station 102 to the UE 101.  

A multicast channel (MCH) that is a transport channel is mapped to the PMCH.  

[0008] A physical uplink control channel (PUCCH) 406 is an uplink channel 

transmitted from the UE 101 to the base station 102. The PUCCH carries ACK/Nack 

that is a response signal to downlink transmission. The PUCCH carries a channel 

10 quality indicator (CQI) report. The CQI is quality information indicating the quality of 

received data or channel quality. In addition, the PUCCH carries a scheduling request 

(SR). A physical uplink shared channel (PUSCH) 407 is an uplink channel transmitted 

from the UE 101 to the base station 102. A UL-SCH (uplink shared channel that is one 

of the transport channels shown in FIG. 5) is mapped to the PUSCH. A physical hybrid 

15 ARQ indicator channel (PHICH) 408 is a downlink channel transmitted from the base 

station 102 to the UE 101. The PHICH carries ACK/Nack that is a response to an uplink 

transmission. A physical random access channel (PRACH) 409 is an uplink channel 

transmitted from the UE 101 to the base station 102. The PRACH carries a random 

access preamble.  

20 [0009] At downlink reference signal which is a known symbol in a mobile 

communication system is inserted in the first, third and last OFDM symbols of each slot.  

The physical layer measurement objects of a UE includes, for example, reference symbol 

received power (RSRP).  

[0010] The transport channel (Chapter 5 of Non-Patent Document 1) is described with 

25 reference to FIG. 5. FIG. 5 is a diagram illustrating transport channels used in the LTE
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communication system. Part [A] of FIG. 5 shows mapping between a downlink 

transport channel and a downlink physical channel. Part [B] of FIG. 5 shows mapping 

between an uplink transport channel and an uplink physical channel. A broadcast 

channel (BCH) is broadcast to the entire base station (cell) regarding the downlink 

5 transport channel. The BCH is mapped to the PBCH. Retransmission control 

according to a hybrid ARQ (HARQ) is applied to a downlink shared channel (DL-SCH).  

Broadcast to the entire base station (cell) is enabled. The DL-SCH supports dynamic or 

semi-static resource allocation. The semi-static resource allocation is also referred to as 

persistent scheduling. The DL-SCH supports discontinuous reception (DRX) of a UE 

10 for enabling the UE to save power. The DL-SCH is mapped to the PDSCH. The 

paging channel (PCH) supports DRX of the UE for enabling the UE to save power.  

Broadcast to the entire base station (cell) is required. The PCH is mapped to physical 

resources such as the PDSCH that can be used dynamically for traffic or physical 

resources such as the PDCCH of the other control channel. The multicast channel 

15 (MCH) is used for broadcast to the entire base station (cell). The MCH supports SFN 

combining of MBMS service (MTCH and MCCH) in multi-cell transmission. The 

MCH supports semi-static resource allocation. The MCH is mapped to the PMCH.  

[0011] Retransmission control according to a hybrid ARQ (HARQ) is applied to an 

uplink shared channel (UL-SCH). The UL-SCH supports dynamic or semi-static 

20 resource allocation. The UL-SCH is mapped to the PUSCH. A random access channel 

(RACH) shown in part [B] of FIG. 5 is limited to control information. There is a 

collision risk. The RACH is mapped to the PRACH. The HARQ is described.  

[0012] The HARQ is the technique for improving the communication quality of a 

channel by combination of automatic repeat request and forward error correction. The 

25 HARQ has an advantage that error correction functions effectively by retransmission even
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for a channel whose communication quality changes. In particular, it is also possible to 

achieve further quality improvement in retransmission through combination of the 

reception results of the first transmission and the reception results of the retransmission.  

An example of the retransmission method is described. In a case where the receiver fails 

5 to successfully decode the received data (in a case where a cyclic redundancy check 

(CRC) error occurs (CRC=NG)), the receiver transmits "Nack" to the transmitter. The 

transmitter that has received "Nack" retransmits the data. In a case where the receiver 

successfully decodes the received data (in a case where a CRC error does not occur 

(CRC=OK)), the receiver transmits "AcK" to the transmitter. The transmitter that has 

10 received "Ack" transmits the next data. Examples of the HARQ system includes "chase 

combining". In chase combining, the same data sequence is transmitted in the first 

transmission and retransmission, which is the system for improving gains by combining 

the data sequence of the first transmission and the data sequence of the retransmission.  

This is based on the idea that correct data is partially included even if the data of the first 

15 transmission contains an error, and highly accurate data transmission is enabled by 

combining the correct portion of the first transmission data and the retransmission data.  

Another example of the HARQ system is incremental redundancy (IR). The IR is aimed 

to increase redundancy, where a parity bit is transmitted in retransmission to increase the 

redundancy by combining the first transmission and retransmission, to thereby improve 

20 the quality by an error correction function.  

[0013] A logical channel (Chapter 6 of Non-Patent Document 1) is described with 

reference to FIG. 6. FIG. 6 is a diagram illustrating logical channels used in an LTE 

communication system. Part [A] of FIG. 6 shows mapping between a downlink logical 

channel and a downlink transport channel. Part [B] of FIG. 6 shows mapping between 

25 an uplink logical channel and an uplink transport channel. A broadcast control channel
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(BCCH) is a downlink channel for broadcast system control information. The BCCH 

that is a logical channel is mapped to the BCH or DL-SCH that is a transport channel. A 

paging control channel (PCCH) is a downlink channel for transmitting paging signals.  

The PCCH is used when the network does not know the cell location of a UE. The 

5 PCCH that is a logical channel is mapped to the PCH that is a transport channel. A 

common control channel (CCCH) is a channel for transmission control information 

between UEs and a base station. The CCCH is used in a case where the UEs have no 

RRC connection with the base station. In downlink, the CCCH is mapped to the 

DL-SCH that is a transport channel. In uplink, the CCCH is mapped to the UL-SCH 

10 that is a transport channel.  

[0014] A multicast control channel (MCCH) is a downlink channel for 

point-to-multipoint transmission. The MCCH is a channel used for transmitting MBMS 

control information for one or several MTCHs. The MCCH is a channel used only by a 

UE during reception of the MBMS. The MCCH is mapped to the DL-SCH or MCH that 

15 is a transport channel. A dedicated control channel (DCCH) is a channel that transmits 

dedicated control information between a UE and a network. The DCCH is mapped to 

the UL-SCH in uplink and mapped to the DL-SCH in downlink. A dedicated traffic 

channel (DTCH) is a point-to-point communication channel for transmission of user 

information to a dedicated UE. The DTCH exists in uplink as well as downlink. The 

20 DTCH is mapped to the UL-SCH in uplink and mapped to the DL-SCH in downlink. A 

multicast traffic channel (MTCH) is a downlink channel for traffic data transmission from 

a network to a UE. The MTCH is a channel used only by a UE during reception of the 

MBMS. The MTCH is mapped to the DL-SCH or MCH.  

[0015] GCI represents a global cell identity. A closed subscriber group (CSG) cell is 

25 introduced in the LTE and universal mobile telecommunication system (UMTS). The
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CSG is described below (Chapter 3.1 of Non-Patent Document 7). The closed 

subscriber group (CSG) is a cell in which available subscribers are identified by an 

operator (cell for identified subscribers). The identified subscribers are authorized to 

access one or more E-UTRAN cells of a public land mobile network (PLMN). One or 

5 more E-UTRAN cells in which the identified subscribers are permitted access are referred 

to as "CSG cell(s)". Note that access is limited in the PLMN. The CSG cell is part of 

the PLMN that broadcasts a specific CSG identity (CSG ID, CSG-ID). The authorized 

members of the subscriber group who have registered in advance access the CSG cells 

using the CSG-ID that is the access enabling information. The CSG-ID is broadcast by 

10 the CSG cell or cells. A plurality of CSG-IDs exist in a mobile communication system.  

The CSG-IDs are used by UEs for facilitating access from CSG-related members. 3GPP 

discusses in a meeting that the information to be broadcast by the CSG cell or cells is 

changed from the CSG-ID to a tracking area code (TAC). The locations of UEs are 

traced based on an area composed of one or more cells. The locations are traced for 

15 enabling tracing of the locations of UEs and calling (calling of UEs) even in the state 

where communication is not performed (in an idle state). An area for tracing locations 

of UEs is referred to as a tracking area. A CSG whitelist is a list stored in the USIM 

containing all the CSG IDs of the CSG cells to which the subscribers belong. The 

whitelist of the UE is provided by a higher layer. By means of this, the base station of 

20 the CSG cell allocates radio resources to the UEs.  

[0016] A "suitable cell" is described below (Chapter 4. 3 of Non-Patent Document 7).  

The "suitable cell" is a cell on which a UE camps on to obtain normal service. Such a 

cell shall fulfill the following: (1) the cell is part of the selected PLMN or the registered 

PLMN, or part of the PLMN of an "equivalent PLMN list"; and (2) according to the latest 

25 information provided by a non-access stratum (NAS), the cell shall further fulfill the
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following conditions: (a) the cell is not a barred cell; (b) the cell is part of at least one 

tracking area (TA), not part of "forbidden LAs for roaming", where the cell needs to 

fulfill (1) above; (c) the cell fulfills the cell selection criteria; and (d) for a cell identified 

as CSG cell by system information (SI), the CSG-ID is part of a "CSG whitelist" of the 

5 UE (contained in the CSG whitlelist of the UE).  

[0017] An "acceptable cell" is described below (Chapter 4.3 of Non-Patent Document 

7). This is the cell on which a UE camps to obtain limited service (emergency calls).  

Such a cell shall fulfill all the following requirements. That is, the minimum required 

set for initiating an emergency call in an E-UTRAN network are as follows: (1) the cell is 

10 not a barred cell; and (2) the cell fulfills the cell selection criteria.  

[0018] Camping on a cell represents the state where a UE has completed the cell 

selection/reselection process and the UE has chosen a cell for monitoring the system 

information and paging information.  

15 Prior Art Documents 

Non-Patent Documents 

[0019] Non-Patent Document 1: 3GPP TS36.300 V8.6.0 

Non-Patent Document 2: 3GPP R1-072963 

Non-Patent Document 3: 3GPP TR R3.020 V0.6.0 

20 Non-Patent Document 4: 3GPP R2-082899 

Non-Patent Document 5: 3GPP R2-083494 

Non-Patent Document 6: 3GPP TS36.331 V8.3.0 

Non-Patent Document 7: 3GPP TS36.304 V8.3.0 

Non-Patent Document 8: 3GPP R2-084346 

25 Non-Patent Document 9: 3GPP S1-083461



11 

Non-Patent Document 10: 3GPP R2-093950 

Non-Patent Document 11: 3GPP R2-093864 

Non-Patent Document 12: 3GPP R2-093138 

Non-Patent Document 13: 3GPP TS36.213 

5 Non-Patent Document 14: 3GPP TS36.101 

Summary of Invention 

Problems to be Solved by the Invention 

[0020] It is required to install a large number of closed subscriber group (CSG) cells in 

10 apartment buildings, schools, companies and the like. For example, the CSG cells are 

required to be installed for each room in apartment buildings, for each classroom in 

schools, and for each section in companies in such a manner that only users who have 

registered the respective CSG cells are allowed to use those CSG cells. Further, the 

CSG cells are assumed to have portable size and weight, and those CSG cells are also 

15 required to be installed or removed frequently and flexibly. Considering the 

above-mentioned demands, radio waves from a large number of CSG cells are 

simultaneously transmitted in one location. That is, a situation in which UEs are located 

in the positions within the reach of the radio waves from a large number of CSG cells 

occurs in apartment buildings, schools, companies and the like.  

20 [0021] Alternatively, the CSG cells are required to be installed in the places outside the 

reach of the radio waves from non-CSG cells for enabling communication with UEs 

through the CSG cells. Currently, for example, rooms in apartment buildings are outside 

the reach of the radio waves from non-CSG cells in many cases. In such cases, the CSG 

cells are installed for each room of apartment buildings, and the CSG is composed of the 

25 CSG cells for each room to be provided with a CSG-ID. For example, a case where user
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access registration of a UE of a resident in each room is performed for the CSG cell of 

each room is conceivable. In such a situation, the UE is located in a place outside the 

reach of the radio waves from non-CSG cells but within the reach of the radio waves from 

a large number of CSG cells. Further, in such a case, depending on an environment 

5 where radio waves propagate, the radio wave from the CSG cell with which user access 

registration has been performed does not reach the UE, or even if it reaches the UE, the 

received power is smaller compared with other CSG cells in many cases.  

[0022] As described above, in the case of a UE located in a position within the reach of 

the radio waves from a large number of CSG cells, there occurs a situation in which 

10 search and cell selection are endlessly repeated for numbers of CSG cells that cannot be 

accessed (that is, CSG cells with which user access registration has not been performed).  

Such a case leads to a control delay in a system and reductions in radio resource 

utilization efficiency and signaling efficiency. Moreover, there arises a problem of an 

increase in power consumption of a UE that repeats cell search. Assuming a future 

15 situation in which the CSG cells are arranged as described above, those problems become 

crucial ones. The present invention has been made to solve those problems.  

Means to Solve the Problems 

[0023] A mobile communication system according to the present invention includes 

20 user equipments, base stations and a radio network controller, the user equipments 

performing data transmission/reception using an orthogonal frequency division 

multiplexing (OFDM) system as a downlink access system and a single career frequency 

division multiple access (SC-FDMA) system as an uplink access system, the base stations 

provided respectively to cells for specific subscribers that are open only to specific ones 

25 of the user equipments or subscribers and cells for non-specific users that are allowed to
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be used by non-specific ones of the user equipments or users and executing scheduling of 

assignment of radio resources to the user equipments, the radio network controller 

managing a desired tracking area in which the user equipments are located through a 

plurality of the base stations and performing paging on the user equipments, in which the 

5 user equipments access the cells for specific subscribers using access allowance 

information issued upon use of the cells for specific subscribers being allowed, wherein: 

the base stations provided to the cells for specific subscribers refer to identification 

information of the user equipments notified by the radio network controller and transmit a 

tracking area update request for the radio network controller from the user equipments to 

10 the radio network controller; the radio network controller determines whether the user 

equipments that have transmitted the tracking area update request are allowed to use the 

cells for specific subscribers, and in a case where the use is allowed, transmits a signal for 

allowing the assignment of radio resources to the user equipments and the access 

allowance information to the base stations provided to the cells for specific subscribers; 

15 and the user equipments access the base stations provided to the cells for specific 

subscribers using the access allowance information received from the base stations 

provided to the cells for specific subscribers.  

Effects of the Invention 

20 [0024] The mobile communication system according to the present invention includes 

user equipments, base stations and a radio network controller, the user equipments 

performing data transmission/reception using an orthogonal frequency division 

multiplexing (OFDM) system as a downlink access system and a single career frequency 

division multiple access (SC-FDMA) system as an uplink access system, the base stations 

25 provided respectively to cells for specific subscribers that are open only to specific ones



14 

of the user equipments or subscribers and cells for non-specific users that are allowed to 

be used by non-specific ones of the user equipments or users and executing scheduling of 

assignment of radio resources to the user equipments, the radio network controller 

managing a desired tracking area in which the user equipments are located through a 

5 plurality of the base stations and performing paging on the user equipments, in which the 

user equipments access the cells for specific subscribers using access allowance 

information issued upon use of the cells for specific subscribers being allowed, wherein: 

the base stations provided to the cells for specific subscribers refer to identification 

information of the user equipments notified by the radio network controller and transmit a 

10 tracking area update request for the radio network controller from the user equipments to 

the radio network controller; the radio network controller determines whether the user 

equipments that have transmitted the tracking area update request are allowed to use the 

cells for specific subscribers, and in a case where the use is allowed, transmits a signal for 

allowing the assignment of radio resources to the user equipments and the access 

15 allowance information to the base stations provided to the cells for specific subscribers; 

and the user equipments access the base stations provided to the cells for specific 

subscribers using the access allowance information received from the base stations 

provided to the cells for specific subscribers. Accordingly, even in a state of being not 

notified the whitelist (access allowance information), the UE can update the tracking area 

20 for the radio network controller (core network, MME) and obtain the whitelist from the 

core network via the CSG cell (cell for specific equipments).  

Brief Description of Drawings 

[0025] FIG. 1 is a diagram illustrating the configuration of an LTE communication 

25 system.
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FIG. 2 is a diagram illustrating the configuration of a radio frame used in the 

LTE communication system.  

FIG. 3 is a diagram illustrating the configuration of a multimedia broadcast 

service single frequency network (MBSFN) frame.  

5 FIG. 4 is a diagram illustrating physical channels used in the LTE 

communication system.  

FIG. 5 is a diagram illustrating transport channels used in the LTE 

communication system.  

FIG. 6 is a diagram illustrating logical channels used in the LTE 

10 communication system.  

FIG. 7 is a block diagram showing the overall configuration of a mobile 

communication system currently under discussion of 3GPP.  

FIG. 8 is a block diagram showing the configuration of a UE 71 according to 

the present invention.  

15 FIG. 9 is a block diagram showing the configuration of a base station 72 

according to the present invention.  

FIG. 10 is a block diagram showing the configuration of an MME according to 

the present invention.  

FIG. 11 is a block diagram showing the configuration of a HeNBGW according 

20 to the present invention.  

FIG. 12 is a flowchart schematically showing cell search performed by a user 

equipment (UE) in the LTE communication system.  

FIG. 13 is a conceptual diagram in a case where a large number of CSG cells 

exist.  

25 FIG. 14 is a flowchart of cell search of a UE located in a position within the
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reach of radio waves from a large number of Home-eNBs.  

FIG. 15 is a sequence diagram for broadcasting PCI split information according 

to a first embodiment.  

FIG. 16 is a flowchart of cell search of a UE according to the first embodiment.  

5 FIG. 17 is a sequence diagram for broadcasting PCI split information according 

to a first modified example of the first embodiment.  

FIG. 18 is a sequence diagram for broadcasting PCI split information on the 

other frequency layer.  

FIG. 19 is a diagram showing a case where a Home-eNB is located within an 

10 eNB area.  

FIG. 20 is a sequence diagram of a method of notifying a whitelist through a 

non-CSG cell, which is under discussion of 3GPP.  

FIG. 21 is a diagram showing a case where a Home-eNB (CSG cell) with which 

a UE has registered is out of a non-CSG cell area.  

15 FIG. 22 is a sequence diagram in a case where a UE that does not have a 

whitelist according to a third embodiment starts manual search.  

FIG. 23 is a diagram showing a case where a UE is being served by a plurality 

of CSG cells not by a non-CSG cell.  

FIG. 24 is a sequence diagram in a case where manual search according to a 

20 fourth embodiment is performed.  

FIG. 25 is a sequence diagram of a method of transmitting a whitelist message 

before transmitting TAU reject.  

FIG. 26 is a sequence diagram of a method disclosed in a first modified 

example of a fifth embodiment.  

25 FIG. 27 is a sequence diagram of a method of prohibiting, in a case of receiving
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a TAU reject message from the same cell, RRC connection establishment with the cell by 

a UE.  

FIG. 28 is a diagram showing the process by a UE in a case where a timer is 

provided.  

5 FIG. 29 is a sequence diagram of a method of transmitting a registered message 

of a whitelist before transmitting an n-th TAU reject message according to a seventh 

embodiment.  

FIG. 30 is a sequence diagram of a method of prohibiting, in a case where one 

RRC connection reject message is received from the same cell, RRC connection request 

10 for the cell by a UE.  

FIG. 31 is a sequence diagram of a method of transmitting, by a UE, a 

registered message of a whitelist before a CSG cell belonging to a CSG-ID in which user 

access registration has not been performed transmits an RRC connection reject message.  

FIG. 32 is a sequence diagram of a method of sending Ack/Nack indicating 

15 success/failure of (updated) whitelist message reception according to an eleventh 

embodiment.  

FIG. 33 is a flowchart showing the process of a UE regarding RRC connection 

re-establishment.  

FIG. 34 is a flowchart showing the process of a UE regarding RRC connection 

20 re-establishment when a CSG cell is introduced.  

FIG. 35 is a flowchart showing the process of a UE regarding RRC connection 

re-establishment when a timer for permissible time before selecting a cell within E-UTRA 

is individually provided for each of a case where a whitelist is provided and a case where 

a whitelist is not provided.  

25 FIG. 36 is a flowchart showing the process of a UE regarding RRC connection
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re-establishment when a timer for the case where a whitelist is provided is notified by a 

CSG cell.  

FIG. 37 is another flowchart showing the process of a UE regarding RRC 

connection re-establishment when a timer for the case where a whitelist is provided is 

5 notified by a CSG cell.  

FIG. 38 is a flowchart showing the process of a UE regarding the priority of a 

conventional art.  

FIG. 39 is a flowchart showing the process of a UE when a priority is 

individually provided for each of the case where a whitelist is provided and the case 

10 where a whitelist is not provided.  

FIG. 40 is a flowchart showing the process of a UE when a priority is 

individually provided for each of the case where a whitelist is provided and the case 

where a whitelist is not provided.  

FIG. 41 is a flowchart showing the process of a UE in a cell reselection 

15 procedure according to a conventional art.  

FIG. 42 is a flowchart showing the process of a UE, which has a CSG-ID in a 

whitelist, in a cell reselection procedure in which the UE uses a cycle of performing 

measurement for cell reselection even in a case where a serving cell is in a good state.  

FIG. 43 is a flowchart showing the process of a UE, which has a CSG-ID in a 

20 whitelist, in a cell reselection procedure in which the UE uses an a cycle of performing 

measurement for cell reselection and an offset value even in a case where a serving cell is 

in a good state.  

FIG. 44 is a flowchart showing the process of a UE, which has a CSG-ID in a 

whitelist, in a cell reselection procedure in which the UE cancels a cycle of performing 

25 measurement for cell reselection even in a case where a serving cell is in a good state and
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a cycle for performing measurement in a case where cell reselection has not been 

performed.  

FIG. 45 is a flowchart showing the process of a UE, which has a CSG-ID in a 

whitelist, in a cell reselection procedure in which the UE uses a measurement reference 

5 for starting cell reselection for a UE which has a CSG-ID in a whitelist.  

FIG. 46 is a flowchart showing the process of a UE in a case where a 

reselection procedure for a hybrid cell is varied by individually providing an offset for a 

UE having a CSG-ID in a whitelist and for a UE having no CSG-ID in a whitelist.  

FIG. 47 is a flowchart showing a cell reselection procedure process of a UE in a 

10 case where the method of individually providing an offset is combined with a fifteenth 

embodiment.  

FIG. 48 is a flowchart showing a cell reselection procedure process of a UE in a 

case where an offset for making cell reselection from a hybrid cell difficult is provided 

individually.  

15 FIG. 49 is a conceptual diagram in a case where UEs of a CSG member are 

caused to be located longer than UEs of a non-CSG member in a hybrid cell.  

FIG. 50 shows an example of a procedure before PRACH initial transmission in 

a hybrid cell.  

FIG. 51 schematically shows a procedure before PRACH initial transmission in 

20 a hybrid cell in a case where a difference of cell reselection thresholds is used.  

Description of Reference Numerals 

[0026] 101 user equipment, 102 base station, 103 mobility management entity (MME), 

104 serving gateway (S-GW) 

25



20 

Embodiments for Carrying Out the Invention 

[0027] First Embodiment 

FIG. 7 is a block diagram showing an overall configuration of an LTE mobile 

communication system, which is currently under discussion of 3GPP. Currently, 3GPP 

5 is studying an overall system configuration including closed subscriber group (CSG) cells 

(Home-eNodeBs (Home-eNB and HeNB) of e-UTRAN, Home-NB (HNB) of UTRAN) 

and non-CSG cells (eNodeB (eNB) of e-UTRAN, NodeB (NB) of UTRAN, and BSS of 

GERAN) and, as to e-UTRAN, is proposing the configurations of (a) and (b) of FIG. 7 

(Non-Patent Document 1 and Non-Patent Document 3). Part (a) of FIG. 7 is now 

10 described. A user equipment (UE) 71 performs transmission/reception to/from a base 

station 72. The base station 72 is classified into an eNB (non-CSG cell) 72-1 and 

Home-eNBs (CSG cells) 72-2. The eNB 72-1 is connected to MMEs 73 through the SI 

interfaces, and control information is communicated between the eNB and the MMEs.  

A plurality of MMEs are connected to one eNB. The Home-eNB 72-2 is connected to 

15 the MME 73 through the SI interface, and control information is communicated between 

the Home-eNB and the MME. A plurality of Home-eNBs are connected to one MME.  

[0028] Next, part (b) of FIG. 7 is described. The UE 71 performs 

transmission/reception to/from the base station 72. The base station 72 is classified into 

the eNB (non-CSG cell) 72-1 and the Home-eNBs (CSG cells) 72-2. As in part (a) of 

20 FIG. 7, the eNB 72-1 is connected to the MMEs 73 through the SI interface, and control 

information is communicated between the eNB and the MMEs. A plurality of MMEs 

are connected to one eNB. While, the Home-eNBs 72-2 are connected to the MMEs 73 

through a Home-eNB Gateway (HeNBGW) 74. The Home-eNBs are connected to the 

HeNBGW through the SI interfaces, and the HeNBGW 74 is connected to the MMEs 73 

25 through an Si flex interface. One or a plurality of Home-eNBs 72-2 are connected to
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one HeNBGW 74, and information is communicated therebetween through the Si 

interfaces. The HeNBGW 74 is connected to one or a plurality of MMEs 73, and 

information is communicated therebetween through a SIflex interface.  

[0029] With the configuration of part (b) of FIG. 7, one HeNBGW 74 is connected to 

5 the Home-eNBs belonging to the same CSG-ID. As a result, in the case where the same 

information such as registration information is transmitted from the MME 73 to a 

plurality of Home-eNBs 72-2 belonging to the same CSG-ID, the information is once 

transmitted to the HeNBGW 74 and then transmitted to the plurality of Home-eNBs 72-2, 

with the result that signaling efficiency is enhanced more compared with the case where 

10 the information is directly transmitted to each of the plurality of Home-eNBs 72-2.  

While, in the case where each Home-eNB 72-2 communicates dedicated information with 

the MME 73, the information is merely caused to pass through the HeNBGW 74 (to be 

transparent) without being processed, which allows communication in such a manner that 

the Home-eNB 72-2 is directly connected to the MME 73.  

15 [0030] FIG. 8 is a block diagram showing the configuration of the UE (equipment 71 

of FIG. 7) according to the present invention. The transmission process of the UE 

shown in FIG. 8 is described. First, a transmission data buffer unit 803 stores the control 

data from a protocol processing unit 801 and the user data from an application unit 802.  

The data stored in the transmission data buffer unit 803 is transmitted to an encoding unit 

20 804 and is subjected to encoding process such as error correction. There may exist the 

data output from the transmission data buffer unit 803 directly to a modulating unit 805 

without encoding process. The data encoded by the encoding unit 804 is modulated by 

the modulating unit 805. The modulated data is output to a frequency converting unit 

806 after being converted into a baseband signal, and then is converted into a radio 

25 transmission frequency. After that, a transmission signal is transmitted from an antenna
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807 to a base station 72. A UE 71 executes the reception process as follows. The 

antenna 807 receives the radio signal from the base station 72. The received signal is 

converted from a radio reception frequency to a baseband signal by the frequency 

converting unit 806 and is then demodulated by a demodulating unit 808. The 

5 demodulated data is transmitted to a decoding unit 809 and is subjected to decoding 

process such as error correction. Among the pieces of decoded data, the control data is 

transmitted to the protocol processing unit 801, while the user data is transmitted to the 

application unit 802. A series of process of the UE is controlled by a control unit 810.  

This means that, though not shown, the control unit 810 is connected to the respective 

10 units (801 to 809).  

[0031] FIG. 9 is a block diagram showing the configuration of the base station (base 

station 72 of FIG. 7) according to the present invention. The transmission process of the 

base station shown in FIG. 9 is described. An EPC communication unit 901 performs 

data transmission/reception between the base station 72 and the EPCs (such as MME 73 

15 and HeNBGW 74). A communication with another base station 902 performs data 

transmission/reception to/from another base station. The EPC communication unit 901 

and the communication with another base station unit 902 respectively transmit/receive 

information to/from the protocol processing unit 903. The control data from the 

protocol processing unit 903, and the user data and control data from the EPC 

20 communication unit 901 and the communication with another base station unit 902 are 

stored in the transmission data buffer unit 904. The data stored in the transmission data 

buffer unit 904 is transmitted to the encoding unit 905 and is then subjected to encoding 

process such as error correction. There may exist the data output from the transmission 

data buffer unit 904 directly to a modulating unit 906 without encoding process. The 

25 encoded data is modulated by the modulating unit 906. The modulated data is output to
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a frequency converting unit 907 after being converted into a baseband signal, and then is 

converted into a radio transmission frequency. After that, a transmission signal is 

transmitted from an antenna 908 to one or a plurality of UEs 71. While, the reception 

process of the base station 72 is executed as follows. A radio signal from one or a 

5 plurality of UEs 71 is received by the antenna 908. The received signal is converted 

from a radio reception frequency into a baseband signal by the frequency converting unit 

907, and is then demodulated by a demodulating unit 909. The demodulated data is 

transmitted to a decoding unit 910 and is then subjected to decoding process such as error 

correction. Among the pieces of decoded data, the control data is transmitted to the 

10 protocol processing unit 903, EPC communication unit 901, or communication with 

another base station unit 902, while the user data is transmitted to the EPC 

communication unit 901 and communication with another base station unit 902. A 

series of process by the base station 72 is controlled by a control unit 911. This means 

that, though not shown, the control unit 911 is connected to the respective units (901 to 

15 910).  

[0032] FIG. 10 is a block diagram showing the configuration of a mobility 

management entity (MME) according to the present invention. A PDN GW 

communication unit 1001 performs data transmission/reception between an MME 73 and 

a PDN GW. A base station communication unit 1002 performs data 

20 transmission/reception between the MME 73 and the base station 72 through the Si 

interface. In the case where the data received from the PDN GW is user data, the user 

data is transmitted from the PDN GW communication unit 1001 to the base station 

communication unit 1002 through a user plane processing unit 1003 and is then 

transmitted to one or a plurality of base stations 72. In the case where the data received 

25 from the base station 72 is user data, the user data is transmitted from the base station
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communication unit 1002 to the PDN GW communication unit 1001 through the user 

plane processing unit 1003 and is then transmitted to the PDN GW.  

[0033] In the case where the data received from the PDN GW is control data, the 

control data is transmitted from the PDN GW communication unit 1001 to a control plane 

5 control unit 1005. In the case where the data received from the base station 72 is control 

data, the control data is transmitted from the base station communication unit 1002 to the 

control plane control unit 1005. A HeNBGW communication unit 1004 is provided in 

the case where the HeNBGW 74 is provided, which performs data transmission/reception 

by the interface (IF) between the MME 73 and the HeNBGW 74 according to an 

10 information type. The control data received from the HeNBGW communication unit 

1004 is transmitted from the HeNBGW communication unit 1004 to the control plane 

control unit 1005. The processing results of the control plane control unit 1005 are 

transmitted to the PDN GW through the PDN GW communication unit 1001. The 

processing results of the control plane control unit 1005 are transmitted to one or a 

15 plurality of base stations 72 by the Sl interface through the base station communication 

unit 1002, or are transmitted to one or a plurality of HeNBGWs 74 through the HeNBGW 

communication unit 1004.  

[0034] The control plane control unit 1005 includes a NAS security unit 1005-1, an 

SAE bearer control unit 1005-2, an idle state mobility managing unit 1005-3 and so on, 

20 and performs overall process for the control plane. The NAS security unit 1005-1 

provides, for example, security of a non-access stratum (NAS) message. For example, 

the SAE bearer control unit 1005-2 manages a system architecture evolution (SAE) bearer.  

For example, the idle state mobility managing unit 1005-3 performs mobility 

management of an idle state (LTE-IDLE state, which is merely referred to as idle as well), 

25 generation and control of paging signaling in an idle state, addition, deletion, update and
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retrieval of one or a plurality of UEs 71 being served thereby, and tracking area (TA) list 

management. The MME begins a paging protocol by transmitting a paging message to 

the cell belonging to a tracking area (TA) in which the UE is registered. The idle state 

mobility managing unit 1005-3 may manage the CSG of the Home-eNBs 72-2 to be 

5 connected to the MME, CSG-IDs and a whitelist. In the CSG-ID management, the 

relationship between a UE corresponding to the CSG-ID and the CSG cell is managed 

(added, deleted, updated or retrieved). For example, it may be the relationship between 

one or a plurality of UEs whose user access registration has been performed with a 

CSG-ID and the CSG cells belonging to this CSG-ID. In the whitelist management, the 

10 relationship between the UE and the CSG-ID is managed (added, deleted, updated or 

retrieved). For example, one or a plurality of CSG-IDs with which user registration has 

been performed by a UE may be stored in the whitelist. Although other part of the 

MME 73 may perform those types of CSG-related management, through execution by the 

idle state mobility managing unit 1005-3, the method of using a tracking area code in 

15 place of a CSG-ID, which is currently under discussion of 3GPP meeting, can be 

efficiently performed. A series of process by an MME 73 is controlled by a control unit 

1006. This means that, though not shown, the control unit 1006 is connected to the 

respective units (1001 to 1005).  

[0035] FIG. 11 is a block diagram showing the configuration of the HeNBGW 

20 according to the present invention. An EPC communication unit 1101 performs data 

transmission/reception between the HeNBGW 74 and the MME 73 by the Siflex 

interface. A base station communication unit 1102 performs data transmission/reception 

between the HeNBGW 74 and the Home-eNB 72-2 by the SI interface. A location 

processing unit 1103 performs the process of transmitting, to a plurality of Home-eNBs, 

25 the registration information or the like among the data transmitted from the MME 73
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through the EPC communication unit 1101. The data processed by the location 

processing unit 1103 is transmitted to the base station communication unit 1102 and is 

transmitted to one or a plurality of Home-eNBs 72-2 through the SI interface. The data 

only caused to pass through (to be transparent) without requiring the process by the 

5 location processing unit 1103 is passed from the EPC communication unit 1101 to the 

base station communication unit 1102, and is transmitted to one or a plurality of 

Home-eNBs 72-2 through the SI interface. A series of process by the HeNBGW 74 is 

controlled by a control unit 1104. This means that, though not shown, the control unit 

1104 is connected to the respective units (1101 to 1103).  

10 [0036] Next, an example of a typical cell search method in a mobile communication 

system is described. FIG. 12 is a flowchart showing an outline from cell search to idle 

state operation performed by an user equipment (UE) in the LTE communication system.  

When the cell search is started by the UE, in Step ST1201, the slot timing and frame 

timing are synchronized by a primary synchronization signal (P-SS) and a secondary 

15 synchronization signal (S-SS) transmitted from a nearby base station. Synchronization 

codes, which correspond to physical cell identities (PCIs) assigned per cell one by one, 

are assigned to the synchronization signals (SS) including the P-SS and S-SS. The 

number of PCIs is currently studied in 504 ways, and these 504 ways are used for 

synchronization, and the PCIs of the synchronized cells are detected (identified). Next, 

20 in Step ST1202, a reference signal RS of the synchronized cells, which is transmitted 

from the base station per cell, is detected and the received power is measured. The code 

corresponding to the PCI one by one is used for the reference signal RS, and separation 

from other cell is enabled by correlation using the code. The code for RS of the cell is 

derived from the PCI identified in Step ST1201, which makes it possible to detect the RS 

25 and measure the RS received power. Next, in Step ST1203, the cell having the best RS
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reception quality (for example, cell having the highest RS received power; best cell) is 

selected from one or more cells that have been detected up to Step ST1202. In Step 

ST1204, next, the PBCH of the best cell is received, and the BCCH that is the broadcast 

information is obtained. A master information block (MIB) containing the cell 

5 configuration information is mapped on the BCCH on the PBCH. Examples of MIB 

information include the down link (DL) system bandwidth, transmission antenna number 

and system frame number (SFN).  

[0037] In Step ST1205, next, the DL-SCH of the cell is received based on the cell 

configuration information of the MIB, to thereby obtain a system information block (SIB) 

10 1 of the broadcast information BCCH. The SIB 1 contains the information regarding 

access to the cell, information regarding cell selection and scheduling information of 

other SIB (SIBk; k is an integer equal to or larger than 2). In addition, the SIBI contains 

a tracking area code (TAC). Further, the SIBI may contain a CSG-ID. In Step ST1206, 

next, the UE compares the TAC received in Step ST1205 with the TAC that has been 

15 already possessed by the UE. In a case where they are identical to each other as a result 

of comparison, the UE enters an idle state operation in the cell. In a case where they are 

different from each other as a result of comparison, the UE requires a core network (EPC) 

(including MME and the like) to change a TA through the cell for performing tracking 

area update (TAU). The core network updates the TA based on an identification number 

20 (such as a UE-ID) of the UE transmitted from the UE together with a TAU request signal.  

The core network updates the TA, and then transmits the TAU reception signal to the UE.  

The UE rewrites (updates) the TAC (or TAC list) of the UE. After that, the UE enters 

the idle state operation in the cell.  

[0038] In the LTE and universal mobile telecommunication system (UMTS), the 

25 introduction of a closed subscriber group (CSG) cell is studied. As described above,
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access is permitted for only one or a plurality of UEs registered in the CSG cell. One or 

a plurality of UEs registered with the CSG cell constitute one CSG. A specific 

identification number referred to as CSG-ID is added to the thus constituted CSG. Note 

that one CSG may contain a plurality of CSG cells. After being registered with any one 

5 of the CSG cells, the UE can access the other CSG cells of the CSG to which the 

registered CSG cell belongs. Alternatively, the Home-eNB in the LTE or the Home-NB 

in the UMTS is used as the CSG cell in some cases. One or a plurality of CSG cells 

included in one CSG-ID belong to the same TA. For this reason, one or a plurality of 

CSG cells included in one CSG-ID broadcast the same TAC mapped on the broadcast 

10 information to the UEs being served thereby. The UE registered in the CSG cell has a 

whitelist. Specifically, the whiltelist is stored in the SIM/USIM. The CSG information 

of the CSG cell with which the UE has been registered is listed in the whitelist. Specific 

examples of CSG information include CSG-ID, tracking area identity (TAI) and TAC.  

Any one of the CSG-ID and TAC is adequate as long as they are associated with each 

15 other. Alternatively, GCI is adequate as long as the CSG-ID, TAC and global cell 

identity (GCI) are associated with each other. As can be seen from the above, the UE 

which does not have a whitelist (including a case where the whitelist is empty in the 

present invention) is not allowed to access the CSG cell but is allowed to access only the 

non-CSG cell. On the other hand, the UE which has a whitelist is allowed to access the 

20 CSG cell of the CSG-ID with which registration has been performed as well as the 

non-CSG cell.  

[0039] A problem arises in a case where a UE performs cell search in a location with a 

large number of CSG cells. FIG. 13 is a conceptual diagram of cells in a case where 

there are a large number of CSG cells. In the figure, 1301 denotes a non-CSG cell of 

25 eNB, and 1302 denotes a CSG cell of Home-eNB. 1303 denotes a UE. A large
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number of CSG cells are required to be installed in apartment buildings, schools, 

companies and the like. The CSG cell is required to be used in such a manner that the 

CSG cells are installed for each room in apartment buildings, for each classroom in 

schools, and for each section in companies, so that only users who have registered with 

5 the respective CSG cells are allowed to use those CSG cells. Further, the CSG cells are 

assumed to have portable size and weight, and those CSG cells are also required to be 

installed or removed frequently and flexibly. Considering the above-mentioned 

demands, radio waves from a large number of CSG cells are simultaneously transmitted 

in one location. That is, a situation in which a UE 1303 is located in a position within 

10 the reach of the radio waves from a large number of CSG cells as shown in FIG. 13 

occurs in apartment buildings, schools, companies and the like. In such a situation, there 

are the UEs that have a whitelist and the UEs that do not have a whitelist. A case in 

which the UE performs cell search in this situation is considered.  

[0040] FIG. 14 shows an example of a flowchart of cell search of the UE located in a 

15 position within the reach of the radio waves from a large number of CSG cells. The UE 

starts cell search, and then the operation described as a typical case with reference to FIG.  

12 is performed. In Step ST1401, synchronization is achieved by a primary 

synchronization signal P-SS and a secondary synchronization signal S-SS, and detection 

(identification) of a physical cell identity (PCI) is performed. In Step ST1402, an RS is 

20 detected and the RS received power is measured. In Step ST1403, the best cell is 

selected, and in Step ST1404, the PBCH of the selected cell is received and the MIB 

information is obtained. In Step ST1405, the DL-SCH is received and the information 

of SIBI is obtained. Then, if the TAC information of the SIBI is identical to the TAC 

of the UE, the UE proceeds to the idle state operation. On the contrary, in the case 

25 where they are not identical to each other, the operation is different from that described in
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a typical case. As described above, the UE that has a whitelist and the UE that does not 

have a whitelist are present in such a situation. In Step ST1407, whether the UE has a 

whitelist is determined. In a case where the UE has a whitelist, in Step ST1408, whether 

the TAC of the SIBI is identical to the CSG-ID (TAC) of the whitelist is determined.  

5 This is because, in a case where the TAC of the SIBI is not identical to the CSG-ID 

(TAC), registration has not been performed, and thus the access to the cell is prohibited.  

In the case where they are identical to each other, registration has been performed, and 

thus the access to the cell is permitted, whereby the UE proceeds to the idle state 

operation. In the case where they are different from each other, registration has not been 

10 performed, and thus access to the cell is not allowed, whereby the UE proceeds to Step 

ST1409. In Step ST1409, the UE determines whether the cell is a CSG cell. In the 

LTE, a CSG indicator indicating whether or not the own cell is a CSG cell is included in 

the SIB1 of the broadcast information of each cell. Therefore, it is possible to perform 

the determination of Step ST1409 using the CSG indicator included in the information of 

15 the SIBI that has been obtained in Step ST1405. In a case where the CSG indicator 

indicates a CSG cell, the UE proceeds to Step ST1410. In Step ST1410, the UE stores 

the PCI of the cell, and performs setting such that the PCI of the cell is excluded when 

cell search and selection of the best cell are performed thereafter. This is because even 

if the cell is a CSG cell, it is a cell of a CSG-ID (TAC) that is not listed on the whitelist of 

20 the UE. In order that the UE stores the PCI of the CSG cell that cannot be accessed, 

where the UE has performed cell search and best cell selection once, the list of the PCI 

that cannot be accessed or the like may be provided for writing in the list. The PCI of 

the CSG cell that cannot be accessed may be set so as to be reset or erased when the timer 

is provided and its timer period ends and/or when registration is made with a new 

25 CSG-ID. In a case where the cell is determined not to be a CSG cell in Step ST1409, it
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is a non-CSG cell, and thus the UE proceeds to the idle state operation after TAU.  

[0041] On the other hand, in the case where the UE does not have a whitelist in Step 

ST1407, the UE proceeds to Step ST1409. In a case where the cell is not a CSG cell as 

a result of the determination of Step ST1409, the UE proceeds to the idle state operation 

5 after TAU, whereas in the case where the cell is a CSG cell, the UE performs the process 

of Step ST1410 in a similar manner and performs cell search and selection of the best cell 

again. In a case where a CSG cell is found after performing cell search and selection of 

the best cell again, Step ST1407, Step ST1409 and Step ST1410 are performed again, 

which results in performing cell search and selection of the best cell again. As described 

10 above, in particular, a UE that does not have a whitelist performs the cell search for every 

cell and selection of the best cell even when it is obviously not allowed to access the CSG 

cell. As a result, in a case of a UE located in a position within the reach of radio waves 

from a large number of Home-eNBs as shown in FIG. 13, it is highly likely that a large 

number of CSG cells are searched and the best cell selection is performed, resulting in a 

15 situation where the operations of Step ST1401, Step ST1402, Step ST1403, Step ST1404, 

Step ST1405, Step ST1406, Step ST1407, Step ST1409 and StepST1410 are repeated 

several times. This leads to a problem that a very large amount of time is required 

before entering the idle state operation, causing a long control delay as a system. In 

addition, another problem arises where a UE that has no other choice but to repeat cell 

20 search consumes a large amount of power. This problem occurs even in a case where a 

UE stores the PCI of a CSG cell that cannot be accessed in Step ST1410, and then 

performs setting so as to exclude the PCI of that cell in the cell search and selection of the 

best cell performed thereafter. This problem becomes serious assuming a future 

arrangement situation of CSG cells as described above.  

25 [0042] In order to solve the above-mentioned problems, 3GPP discusses that all
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physical cell identities (PCIs) are split (referred to as PCI-split) into ones reserved for 

CSG cell and the others reserved for non-CSG cell (Non-Patent Document 4). By 

splitting all PCIs into ones reserved for CSG cell and the others reserved for non-CSG 

cell, the UE that does not have a whitelist during cell search is merely required to achieve 

5 synchronization of P-SCH and S-SCH by the PCI reserved for non-CSG cell to identify 

the PCI, and accordingly does not need to search a CSG cell. However, a UE always 

has to be aware of the PCI split information before performing cell search. For this 

reason, 3GPP proposes that the PCI split range is fixed, that is, that the range of PCIs to 

be assigned to CSG cells and the range of PCIs to be assigned to non-CSG cells are 

10 determined in advance. For example, it is determined in advance that PCIs #0 to #49 are 

assigned to the CSG cells and PCIs #50 to #503 are assigned to the non-CSG cells, which 

is described in specifications. This enables a UE to recognize these values before 

performing cell search without fail, whereby it is possible for a UE that does not have a 

whitelist to avoid searching a CSG cell wastefully during cell search.  

15 [0043] However, as described above, the method of preliminarily determining the 

range of PCIs to be assigned to the CSG cell and the range of PCIs to be assigned to the 

non-CSG cell does not satisfy the demand for Home-eNB described above. That is, the 

Home-eNBs are assumed to have portable size and weight, and those Home-eNBs are 

required to be installed or removed frequently and flexibly. Considering the 

20 above-mentioned demand, the number of CSG cells varies in accordance with various 

situations such as an operator, frequency layer, installation location and time. Therefore, 

there occurs a problem that the preliminary determination of PCI split information is 

unable to cope with the number of CSG cells that varies due to flexible and frequent 

installation or removal of Home-eNBs.  

25 [0044] In order to solve the above-mentioned problem, there is disclosed a method of
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mapping the PCI split information on the absolutely required minimum broadcast 

information received from cell search in an idle state operation, to thereby broadcast the 

PCI split information to UEs being served. FIG. 15 is a sequence diagram for 

broadcasting the PCI split information in the LTE communication system. For example, 

5 in the LTE communication system, examples of the absolutely required minimum 

broadcast information received from cell search to idle state operation include the SIB .  

All base stations (Home-eNBs (CSG cells) and eNBs (non-CSG cells)) map the PCI split 

information into the SIB 1, and map the BCCH including the SIB1 to the DL-SCH. Then, 

all base stations each transmit the DL-SCH and broadcast the PCI split information 

10 mapped into the SIB 1 to the user equipments (UEs) being served thereby. It is assumed 

here that the PCI split information transmitted from all base stations is the PCI split 

information on a frequency layer to which the own cell belongs. Next, FIG. 16 is a 

flowchart of cell search of a UE in this method. A UE starts cell search. First, it is 

determined in Step ST1601 whether the UE has the PCI split information. For example, 

15 when power supply is turned on or when the UE has not obtained the PCI split 

information yet, the UE proceeds to Step ST1602. The UE that has proceeded to Step 

ST 1602 performs the method described with reference to the flowchart shown in FIG. 14, 

and performs the process from Step ST1602 to Step ST1611. A difference from the 

flowchart shown in FIG. 14 is that the process of receiving the PCI split information 

20 included in the SIBI transmitted by the DL-SCH is performed in Step ST 1606. The UE 

that has received the PCI split information stores this PCI split information. A PCI split 

information list may be provided, which may store the PCI split information together with 

the PLMN and frequency layer. The PCI split information stored in the list is 

configured so as to be rewritten when the broadcast information is modified.  

25 [0045] The PCI split information stored in the list may be reset or erased when power



34 

supply is turned on/off, when inter-frequency layer reselection is performed, or when 

inter-system reselection is performed. When proceeding to Step ST1611, the UE that 

has obtained the PCI split information in Step ST1606 is capable of using the PCI split 

information during the subsequent cell search and selection of the best cell in Step 

5 ST1601. The UE is determined to have the PCI split information in Step ST1601, and 

then proceeds to Step ST1612. The UE that has proceeded to Step ST1612 is 

determined whether to have a whitelist. In a case where the UE has a whitelist, the UE 

proceeds to Step ST1602 and performs operations of Step ST1602 to Step ST1611 again.  

However, the UE that does not have a whitelist proceeds to Step ST1613 and achieves 

10 synchronization of P-SS and S-SS by the PCI of a non-CSG cell to detect (identify) the 

PCI by the PCI split information obtained in Step ST1606 of the first cell search. The 

UE that has identified the PCI proceeds to Step ST1614 and performs the process of Step 

ST1614 to Step ST1618. This process is identical to the process in typical cell search.  

What matters is that because synchronization between P-SS and S-SS is achieved by the 

15 PCI of a non-CSG cell and the PCI is detected (identified), the CSG cell is not searched.  

This solves the problem that a UE which does not have a whitelist repeats the operations 

of Step ST1602 to Step ST1611 (other than Step ST1609) many times even though the 

UE is fully aware of that it cannot access the CSG cell, which results from the method 

described with reference to the flowchart shown in FIG. 14.  

20 [0046] Further, for example, in a case where a UE that does not have a whitelist, which 

has obtained the PCI split information in the first cell search after power-on, subsequently 

performs cell search again, the UE has the PCI split information. As a result, the 

determination of Step ST1601 is "Yes", and the UE proceeds to Step ST1612. The UE 

that has proceeded to Step ST1612 performs the process of Step ST1613 to Step ST1618.  

25 Accordingly, the problem that the UE that does not have a whitelist repeats the operations
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of Step ST1602 to Step ST1611 (other than Step ST1609) even though the UE is fully 

aware of that it cannot access the CSG cell, which occurs by the method described with 

reference to the flowchart shown in FIG. 14, is solved also in this case.  

[0047] There are various types of broadcast information blocks. In a case where the 

5 PCI split information is mapped into the SIB other than the SIB 1, it is not received in a 

period of time from typical cell search to idle state operation. In order to receive the 

MIB and the broadcast information block other than SIB 1 (SIBk; k is an integer equal to 

or larger than 2), the scheduling information (assigned information) of the other SIB 

mapped on the SIB1 needs to be received, and thus a much longer period of time is 

10 required, which causes a delay, and also the power consumption of a UE increases further.  

The PCI split information is mapped into the absolutely required minimum broadcast 

information in a time period from cell search to idle state operation, whereby the UE is 

not required to obtain other broadcast information block, so that it is allowed to obtain the 

PCI split information with low power consumption in a short period of time. It is 

15 possible to construct an excellent system with a little control delay as a system. For 

example, in the LTE communication system, examples of the absolutely required 

minimum broadcast information received in a time period from cell search to idle state 

operation include the MIB and SIB 1.  

[0048] With the use of the method of mapping the PCI split information on the SIBI of 

20 the broadcast information to broadcast the PCI split information to UEs being served, 

which is disclosed in the present embodiment, the UE that does not have a whitelist can 

avoid wastefully searching CSG cells in the second cell search and the subsequent cell 

search. As a result, a problem that a long control delay occurs as a system due to a very 

large amount of time required for cell search to entering an idle state operation and a 

25 problem that power is consumed considerably by a UE are solved. This enables to
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construct a mobile communication system capable of satisfying a demand for future 

installation of a large number of Home-eNBs and a demand for coping with a flexible 

change of the number of CSG cells, which arises from frequent and flexible installation 

and removal of Home-eNBs.  

5 [0049] With the use of the method of mapping, by all cells (non-CSG cells and CSG 

cells), the PCI split information on the absolutely required minimum broadcast 

information received for cell search to idle state operation to broadcast the PCI split 

information to UEs being served thereby, even a UE that has a whitelist is capable of 

selectively searching for a CSG cell or non-CSG cell. For example, in a case where a 

10 UE that has a whitelist preferentially accesses a CSG cell, not a non-CSG cell, the UE is 

capable of searching a CSG cell preferentially using the PCI split information obtained 

through the reception of the SIBI. In this case, the operations of Step ST1612 and 

thereafter shown in FIG. 16 may be performed as follows. In a case where it is 

determined that a UE has a whitelist in Step ST1612, the UE achieves synchronization of 

15 the primary synchronization signal P-SS and the secondary synchronization signal S-SS 

by the PCI of the CSG cell, and detects (identifies) the PCI. A reference signal (RS) is 

detected with the identified PCI and the received power thereof is measured. Then, the 

best cell is selected through comparison of the received power that has been measured.  

The PBCH of the selected cell is received to receive the MIB, and further, the DL-SCH is 

20 received to receive the SIBl. The UE proceeds to the idle state operation if a tracking 

area code (TAC) mapped on the SIBI is identical to that of a UE, while in a case where 

they are different from each other, the UE compares as to whether the tracking area code 

TAC of the SIB 1 is identical to the CSG-ID (TAC) within the whitelist of the UE. In a 

case where they are identical to each other, the UE proceeds to an idle state operation.  

25 In a case where they are different from each other, the UE performs cell search again.
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Then, in a case where cell search is performed using the PCI of the CSG cell and there 

exists no cell to be selected, the UE starts the operation of performing cell search using 

the PCI of the non-CSG cell. This enables to perform CSG cell search in a preferential 

manner, so that cell search and cell selection for a non-CSG cell are performed when a 

5 CSG cell that can be selected is not found.  

[0050] Although the description above is given of the case where a UE that has a 

whitelist preferentially accesses a CSG cell, not a non-CSG cell, a UE can preferentially 

access a non-CSG cell, but a CSG cell. In a case where it is determined that a UE has a 

whitelist in Step ST1612, the UE achieves synchronization of P-SS and S-SS by the PCI 

10 of a non-CSG cell and detects (identifies) the PCI. The UE detects the RS with the use 

of the identified PCI and measures the RS received power. The UE compares the 

measured RS received power to select the best cell. The UE receives the PBCH of the 

selected cell to receive the MIB, and further, receives the DL-SCH to receive the SIBl.  

In a case where the TAC mapped on the SIB 1 is identical to the TAC of the UE, the UE 

15 proceeds to an idle state operation, or proceeds to an idle state operation after TAU in a 

case where they are different from each other. Then, in a case where the UE performs 

cell search using the PCI of a non-CSG cell and there exists no cell to be selected, the UE 

starts the operation of performing cell search using the PCI of a CSG cell. This enables 

to perform the non-CSG cell search in a preferential manner, and thus it is possible to 

20 perform cell search for CSG cells and cell selection when there exists no non-CSG cell 

that can be selected.  

[0051] Therefore, even a UE that has a whitelist is capable of avoiding wasteful cell 

search when performing the second cell search and the subsequent search. As a result, a 

problem that a long control delay as a system occurs due to a very large amount of time 

25 required for a period of time from cell search to entering an idle state operation and a
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problem that a UE consumes a large amount of power can be solved and, besides, it is 

possible to selectively search a CSG-cell or non-CSG cell. This enables the construction 

of a mobile communication system capable of satisfying a demand for future installation 

of a large number of Home-eNBs, a demand for coping with a flexible change of the 

5 number of CSG cells, which results from frequent and flexible installation or removal of a 

Home-eNB, and demands of a UE that desires to, for example, preferentially access the 

registered CSG cell, not a non-CSG cell and a system desired to be accessed.  

[0052] Although the method of mapping the PCI split information on the SIB1 of the 

broadcast information to broadcast the PCI split information to UEs being served is 

10 described above, the method of mapping the PCI split information on the MIB of the 

broadcast information to broadcast the PCI split information to UEs being served may be 

disclosed. In such a case, FIG. 15 is applicable as a sequence diagram. All base 

stations (eNBs and Home-eNBs) map the PCI split information into the MIB and map the 

BCCH including the MIB on the PBCH. Then, all base stations transmit the PBCH to 

15 the user equipments (UEs) being served thereby and broadcast the PCI split information 

mapped into the MIB. It is assumed here that the PCI split information to be transmitted 

by all base stations is the PCI split information on a frequency layer to which the own cell 

belongs. The flowchart of cell search of a UE in this method may be obtained by 

changing Step ST1605 and Step ST1606 of FIG. 16 as follows. The PCI split 

20 information is mapped into the MIB and then is broadcast from the base station, and thus 

a UE receives the PCI split information in Step ST1605. While, in Step ST1606, the UE 

does not receive the PCI split information. The above-mentioned change enables cell 

search. With the use of the method of mapping the PCI split information on the MIB of 

the broadcast information to broadcast the PCI split information to UEs being served, the 

25 above-mentioned effects can be obtained in a similar manner.



39 

[0053] A modified example of the first embodiment is described. The first 

embodiment discloses the method of mapping the PCI split information from all cells 

(CSG cells and non-CSG cells) on the absolutely required minimum broadcast 

information received for cell search to idle state operation to broadcast the PCI split 

5 information to UEs being served. The first modified example discloses the method of 

mapping the PCI split information from only the CSG cell on the absolutely required 

minimum broadcast information received for cell search to idle state operation to 

broadcast the PCI split information to UEs being served. FIG. 17 is a sequence diagram 

for broadcasting the PCI split information in the LTE communication system. In Step 

10 ST 1702, a Home-eNB maps the PCI split information into the SIBI and maps the BCCH 

including the SIB1 on the DL-SCH. Then, all Home-eNBs transmit the DL-SCH to user 

equipments (UEs) being served thereby and broadcast the PCI split information mapped 

into the SIBl. It is assumed here that the PCI split information transmitted by the 

Home-eNB is the PCI split information on a frequency layer to which the own cell 

15 belongs. While, in Step ST1701, the eNB does not broadcast the PCI split information 

to user equipments (UEs) being served thereby. In this modified example, a UE is 

capable of obtaining the PCI split information only in a case where the cell obtained by 

the cell search and best cell selection is a CSG cell. Even in this case, however, a UE 

that does not have a whitelist is capable of solving a problem that operations of Step 

20 ST1602 to Step ST1611 (other than Step ST1609) of FIG. 16, such as cell search and best 

cell selection of the CSG cell that cannot be accessed thereafter, are repeated several 

times due to the CSG cell being selected as the best cell once.  

[0054] With the use of the method of mapping the PCI split information only from the 

Home-eNB on the SIB1 or MIB of the broadcast information to broadcast the PCI split 

25 information to UEs under its control, the effects described in the first embodiment are
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obtained and, besides, it is not required to transmit new information (PCI split 

information) for CSG to the broadcast information from a non-CSG cell. This does not 

require a change in the LTE system (eUTRA/eUTRAN) that does not include existing 

CSGs, which improves compatibility.  

5 [0055] Second Embodiment 

The first embodiment discloses the method of mapping, by all cells (non-CSG 

cells and CSG cells), the physical cell identity (PCI) split information on the absolutely 

required minimum broadcast information received in a period of time from cell search to 

idle state operation to broadcast the PCI split information to UEs being served thereby.  

10 The PCI split information is the PCI split information of the frequency layer to which the 

own cell belongs. A second embodiment discloses the method of broadcasting, by all 

base stations (eNBs and Home-eNBs), the PCI split information of the other frequency 

layer as the broadcast information to UEs being served thereby. FIG. 18 is a sequence 

diagram for broadcasting the PCI split information on the other frequency layer in the 

15 LTE communication system. All base stations (Home-eNBs and eNBs) cause the PCI 

split information on the other frequency layer different from a frequency layer to which 

the own cell belongs to be included in the broadcast information. Specifically, BCCH 

includes the PCI split information. All base stations broadcast the broadcast information 

to user equipments (UEs) being served thereby. Accordingly, the UEs being served are 

20 allowed to obtain the PCI split information on the other frequency layer from the 

broadcast information from a serving cell. This enables a UE to use the PCI split 

information on the other frequency layer when the processes related to the other 

frequency layer, such as cell search, cell selection, cell reselection and handover, are 

required. The PCI split information on the other frequency layer can be used, which 

25 enables, for example, when inter-frequency layer cell search and cell selection are
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performed, the use of the PCI split information on a desired frequency layer from the first 

cell search and cell selection. This enables a UE that does not have a whitelist to avoid 

searching from CSG cells that cannot be accessed when cell search is performed. This 

solves a problem that a long control delays occurs as a system due to a very large amount 

5 of time required for a period of time from the cell search for the other frequency layer to 

idle state operation and a problem that a UE consumes a large amount of power.  

Accordingly, it is possible to construct a mobile communication system capable of 

satisfying a demand for future installation of a large number of Home-eNBs and a 

demand for coping with a flexible change of the number of CSG cells, which arises from 

10 frequent and flexible installation or removal of Home-eNBs. The other frequency layer 

may be one or more. In such a case, a UE may store the PCI split information and a 

priority of the frequency or the like in pair (for example, may store those as a list).  

[0056] In the second embodiment, the broadcast information, specifically, BCCH, 

includes the PCI split information on the other frequency layer different from the 

15 frequency layer to which the own cell belongs. Specifically, the PCI split information 

may be added to an SIB5 that is the broadcast information block on which the broadcast 

information of a frequency layer different from that of the own cell is mapped, which is 

currently under discussion of 3GPP. The base station maps the BCCH including the 

SIB5 on which the broadcast information of the frequency layer different from that of the 

20 own cell is mapped to the DL-SCH, and transmits the DL-SCH to user equipments (UEs) 

under its control. By reception of the SIB5, the UE is capable of performing cell search 

and cell selection for the other frequency layer and so on with low power consumption in 

a short period of time with the use of the PCI split information on the other frequency 

layer of the SIB5 in the case of the cell search and cell selection for the other frequency 

25 layer and so on.
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[0057] Alternatively, the PCI split information on the other frequency layer different 

from the frequency layer to which the own cell belongs may be transmitted as the 

dedicated information. For example, the cell may include the PCI split information on 

the other frequency layer different from the frequency layer to which the own cell belongs 

5 in the dedicated control information, specifically, DCCH, and transmit the PCI split 

information to UEs under its control in a dedicated manner. Still alternatively, UEs 

being served by one cell may transmit a request message for requesting the cell to 

transmit the PCI split information as dedicated information in a dedicated manner. Yet 

still alternatively, for example, a cell may includes the PCI split information on the other 

10 frequency layer different from the frequency layer to which the own cell belongs in the 

paging information, specifically, PCCH, to transmit the PCI split information to UEs 

under its control in a dedicated manner. This enables each cell to transmit the PCI split 

information on the other frequency layer different from the frequency layer to which the 

own cell belongs as required, leading to an improvement in radio resource usage 

15 efficiency.  

[0058] In the first and second embodiments, the PCI split information is transmitted 

from the non-CSG cell or CSG cell to UEs. The PCI split information may be generated 

by a core network and transmitted to UEs through a non-CSG cell or CSG cell. Also in 

this case, similar effects to those described above are obtained.  

20 [0059] While the long term evolution (LTE) communication system in which a 

Home-eNB or Home-NB in which a closed subscriber group cell (CSG cell) is used, and 

UMTS (the universal mobile telecommunication system) are described in the first and 

second embodiments, the present invention is also applicable to the UMTS using a 

Home-NB in which a CSG is not used. The PCI may be split for the Home-NB and the 

25 other NB to serve as the PCI split information, and the PCI split information may be
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included in the broadcast information from all base stations (NB and Home-NB) to be 

broadcast to UEs being served thereby. Of the broadcast information, the PCI split 

information may be included in the broadcast information block required for the cell 

search and cell selection to be broadcast to UEs being served. This prevents a UE that 

5 has not been registered with the Home-NB from wastefully performing cell search and 

cell selection, which solves a problem that a long control delay occurs as a system due to 

a large amount of time required for a period of time from cell search to idle state 

operation and a problem that a UE consumes a very large amount of power.  

Accordingly, it is possible to construct a mobile communication system capable of 

10 satisfying demands for coping with the case where a large number of Home-NBs are 

installed in the future and the case where the Home-NBs need to be installed or removed 

frequently and flexibly.  

[0060] Third Embodiment 

The first and second embodiments disclose the method of transmitting/receiving 

15 the PCI split information for constructing a mobile communication system capable of 

satisfying a demand for future installation of a large number of closed subscriber group 

(CSG) cells and a demand for coping with a flexible change of the number of CSG cells, 

which arises from frequent and flexible installation or removal of the CSG cells. The 

present embodiment describes the problem relating to handling of a whitelist, which 

20 arises from the installation of a large number of CSG cells and the installation or removal 

of the CSG cells that is frequently and flexibly performed, and discloses the method of 

solving that problem.  

[0061] Currently, 3GPP discusses the method of obtaining a whitelist in a case where a 

UE performs registration with a CSG cell in the LTE system (Non-Patent Document 5).  

25 3GPP agrees to the method in which a UE is notified a whitelist through a non-CSG cell.
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FIG. 19 shows a case where a Home-eNB (CSG cell) is located within an area of an eNB 

(non-CSG cell). A user equipment (UE) is located within the CSG cell area. While 

one CSG cell is located within a non-CSG cell in the figure, a plurality of CSG cells may 

be located. The method of obtaining a whitelist in such a situation is described. First, 

5 the Home-eNB owner notifies the network operator that the user access registration of the 

user equipment (UE) of the user has been performed. After that, the network operator 

notifies the user equipment (UE) of the whitelist from the higher layers. The whitelist is 

notified through an eNB (non-CSG cell).  

[0062] FIG. 20 is a sequence diagram of the method of notifying a whitelist through a 

10 non-CSG cell, which is under discussion of 3GPP. The figure shows a case of the LTE 

communication system, in which "Owner" represents the owner of a Home-eNB and 

"CN" represents a core network (MME, radio network controller). The core network 

includes, for example, an MME, etc. The user performs user access registration of a UE 

with the Home-eNB, and then in Step ST2001, the owner of the Home-eNB transmits, for 

15 example, an identification number of a UE (information for identification of a UE, such 

as UE-ID and IMSI) to the core network for notifying the operator of the network that the 

user access registration with the Home-eNB of the user equipment (UE) of the user has 

been performed. In Step ST2002, the network operator that has received the 

identification number of the UE (such as UE-ID and IMSI) that has been transmitted from 

20 the owner transmits an access allowance setting request to the Home-eNB from the core 

network such that the UE can access the Home-eNB. In Step ST2003, the Home-eNB 

that has received the access allowance setting request performs setting so as to allow 

access from the UE. In Step ST2004, next, the network operator transmits the whitelist 

from the core network to the eNB of the non-CSG cell where the Home-eNB is located.  

25 In Step ST2005, the eNB that has received the whitelist notifies the UE of the whitelist.
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In Step ST2006, the UE that has been notified the whitelist stores the whitelist in the own 

UE. Specifically, it is proposed to store the whitelist in the SIM/USIM (which may be 

storage devices such as a memory and a CPU).  

[0063] A UE that does not have a whitelist is unable to access the CSG cell, and is 

5 allowed to access only the non-CSG cell. On the other hand, a UE that has a whitelist is 

allowed to access the CSG cell of the registered CSG-ID as well as the non-CSG cell.  

[0064] The method of obtaining a whitelist in the case where a UE performs 

registration with the CSG cell, which is under discussion of 3GPP, is described above.  

In this method, however, a UE receives the whitelist through an eNB (non-CSG cell).  

10 This means that a necessary condition is that a UE is being served by the non-CSG cell.  

That is, there arises a problem that a UE is unable to obtain a whitelist when it is not 

being served by the non-CSG cell.  

[0065] FIG. 21 shows a case where the Home-eNB (CSG cell) with which a UE has 

performed registration is outside the non-CSG cell area. The UE is not being served by 

15 the non-CSG cell, and accordingly is unable to communicate with the non-CSG cell.  

Therefore, the UE cannot obtain a whitelist even if registration with the CSG cell is 

performed. The UE that does not have a whitelist is not allowed to access the CSG cell, 

and thus is not allowed to access the registered CSG cell as well. This leads to a 

situation in which the UE that does not have a whitelist cannot perform cell search and 

20 cell selection of the CSG cell even if though it is being served by the CSG cell where user 

access registration has been performed. In order to solve this problem, 3GPP proposes 

that the UE located outside the area of the non-CSG cell, which has performed user 

access registration with the CSG cell, starts manual search (Non-Patent Document 5).  

Non-Patent Document 5 describes that in a case where the location of a UE is outside the 

25 area of the non-CSG cell, which had performed user access registration with the CSG cell,
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has not obtained a whitelist yet and is located in the area of the CSG cell with which user 

access registration had been performed, upon start of manual search, TAU is transmitted 

to the core network through the CSG cell with which user access registration had been 

performed for obtaining a whitelist.  

5 [0066] Unfortunately, a specific manual search method is not described in the proposal 

of 3GPP. There is no description as to how to transmit TAU to the core network 

through the CSG cell. A specific method is disclosed here, so that a whitelist is obtained 

from the CSG cell in a case where a UE that does not have a whitelist performs user 

access registration with the CSG cell. FIG. 22 discloses a specific sequence diagram in 

10 the case where a UE that does not have a whitelist starts manual search in, for example, 

the LTE communication system. The user performs user access registration with a UE 

in a CSG cell (here, Home-eNB), and then in Step ST2201, the owner of the CSG cell 

transmits, for example, an identification number of a UE (such as UE-ID and IMSI) to the 

core network for notifying the network operator that user access registration of the user 

15 equipment (UE) of the user with the CSG cell has been performed. In Step ST2202, the 

network operator who has received the identification number (such as UE-ID and IMSI) 

of the UE transmitted from the owner transmits an access allowance setting request from 

the core network to the CSG cell such that the UE can access the CSG cell. In Step 

ST2203, the CSG cell that has received the access allowance setting request performs 

20 setting to allow access from the UE.  

[0067] In Step ST2204, next, the UE that has performed user access registration with 

the CSG cell starts manual search of a CSG cell. In this manual search of the CSG cell, 

the UE that does not have a whitelist is allowed to access the CSG cell with which user 

access registration has been performed. This enables the UE being served by the CSG 

25 cell with which user access registration has been performed to perform cell search and
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cell selection for the CSG cell. The UE that has selected the CSG cell receives a 

tracking area code (TAC) transmitted from the CSG cell and compares it with the TAC in 

the own UE. The UE does not have a whitelist, and accordingly the TAC in the own UE 

is different from the TAC transmitted from the CSG cell. Conventionally, the UE is not 

5 allowed to establish the RRC connection to the CSG cell in a case where TACs are 

different from each other as described above. Accordingly, access to the CSG cell is not 

enabled, whereby it is impossible to transmit the TAU to the core network through the 

CSG cell. This makes it impossible to obtain the whitelist. In the method disclosed in 

the present embodiment, however, even in a case of different TACs, a UE is configured to 

10 request the RRC connection to the CSG cell with which user access registration has been 

performed, and further, request the tracking area update (TAU) when the manual search 

for obtaining a whitelist is started. In Step ST2204, the UE that has started manual 

search and selected the CSG cell transmits a request for RRC connection to the CSG cell.  

The CSG cell that has received the RRC connection request from the UE allows the 

15 establishment of RRC connection because the access allowance setting for the UE has 

been made in Step ST2203. In Step ST2205, the UE which has been allowed to 

establish the RRC connection transmits a TAU request to the CSG cell. The number 

(such as UE-ID and IMSI) for identifying a UE may be transmitted together with the 

TAU request message. The access allowance setting is made for the UE, and thus in 

20 ST2206, the CSG cell that has received the TAU request transmits the TAU request to the 

core network together with the number for identifying a UE. In Step ST2207, the core 

network checks whether the UE that has transmitted the TAU is the UE registered with 

the CSG cell. Specifically, the core network has a list of the identification numbers of 

UEs whose user access is allowed for each TAC or each CSG-ID, such that the 

25 identification numbers of UEs whose user access registration has been performed in Step
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ST2201 are rewritten (or may be deleted or added). The process of Step ST2207 is 

performed by, for example, the MME 73. For example, this is performed by the idle 

state mobility managing unit 1005-3 of the MME 73 shown in FIG. 10.  

[0068] In Step ST2207, with the use of the list, it is possible for the core network to 

5 determine whether the UE that has transmitted the tracking area update (TAU) is the UE 

registered with the CSG cell. In Step ST2208, the core network which has determined 

the UE that had transmitted the TAU in Step ST2207 as the UE registered with the CSG 

cell transmits a TAU accept message to the CSG cell. In Step ST2209, the CSG cell that 

has received the TAU accept message transmits the TAU accept message to the UE. In 

10 Step ST2210, the core network further transmits a whitelist to the CSG cell, and in Step 

ST221 1, the CSG cell that has received the whitelist transmits it to the UE. In Step 

ST2212, the UE that has notified the whitelist stores the whitelist in the own UE.  

Specifically, it is proposed that the whitelist is stored in the SIM/USIM. While the 

description is given such that the whitelist is transmitted, not the whitelist per se but the 

15 CSG information of the CSG cell with which user access registration of the UE has been 

performed, which is described in the whitelist, may be transmitted. Specifically, 

conceivable examples of CSG information include CSG-ID, TAI and TAC, etc. Any 

one of those will be adequate as long as the CSG-ID is associated with the TAI or TAC.  

[0069] Alternatively, a global cell identity (GCI) will be adequate as long as the 

20 CSG-ID, TAI, or TAC is associated with the GCI. Still alternatively, not informing of a 

whitelist per se, but informing of a message requiring a UE to write, in the whitelist, the 

TAC or the CSG-ID information on the BCCH that the UE has received through a series 

of processes including cell search and cell selection will be adequate. In Step ST2212, 

the UE that has been notified the whitelist in Step ST2211 stores (registers) the whitelist 

25 in the own UE. In a case where the CSG-ID, not the whitelist, is notified in Step
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ST22 11, the CSG-ID is stored in the whitelist. In a case where the TAC or CSG-ID 

information on the BCCH is required to be written in the whitelist, the TAC or CSG-ID 

information is stored in the whitelist. The UE that has performed registration in the 

whitelist in Step ST2212 is allowed to access the CSG cell, which is not limited to the 

5 case where manual search is started. Note that the CSG cell described here may be any 

CSG cell as long as it is a CSG cell belonging to the same CSG-ID. The method 

disclosed in the present embodiment is also applicable to a case where a UE that has 

already obtained a whitelist makes a change (deletion or addition) in the whitelist.  

[0070] By performing the manual search method, which is performed in a case where a 

10 UE that does not have a whitelist performs user access registration with a CSG cell, as in 

a manner of the sequence shown in FIG. 22, a whitelist can be obtained from the CSG cell 

even in a case where the UE is not being served by a non-CSG cell. The Home-eNB 

manual search proposed by 3GPP is premised on the fact that a UE that does not have a 

whitelist is being served by the CSG cell with which user access registration has been 

15 made and is capable of selecting the CSG cell in manual search, as shown in FIG. 21.  

Therefore, when the UE is configured so as to make requests for RRC connection which 

have not been enabled conventionally and tracking area update (TAU) only for the CSG 

cells belonging to the CSG-ID of the CSG cell with which user access registration has 

been performed, the UE can access the CSG cell by manual search, which enables to 

20 obtain a whitelist.  

[0071] Fourth Embodiment 

In a case of future installation of a large number of CSG cells and a case of 

frequent and flexible installation or removal of the CSG cells, at times, the whitelist will 

not be obtained only by the method disclosed in the third embodiment. FIG. 23 shows 

25 the case where a UE is not being served by a non-CSG cell but is being served by a large
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number of CSG cells. The situation as shown in the figure will occur in the case where a 

large number of CSG cells are installed in apartment buildings, schools or companies in 

the future. As the method of operating CSG cells, it is studied to promote the 

installation in a place outside the reach of radio waves from those non-CSG cells to allow 

5 communication through the CSG cells.  

[0072] For example, in many cases, rooms of apartment buildings are currently located 

in places outside the reach of radio waves from the non-CSG cells. In such cases, a CSG 

cell is provided to each room, and a CSG is constituted per room to be provided with a 

CSG-ID. For example, it is conceivable that user access registration of a UE of a 

10 resident of each room is performed with the CSG of each room. In such a situation, a 

UE is located in a place outside the reach of radio waves from a non-CSG cell but within 

the reach of radio waves from a large number of CSG cells as shown in Fig. 23. Further, 

in such a case, the radio waves from the CSG cell with which user access registration has 

been performed do not reach a UE depending on an environment where radio waves 

15 propagate, or even if it reaches the UE, the received power is smaller compared with the 

other CSG cell in many cases. In such a situation, a UE cannot select the CSG cell with 

which user access registration has been performed.  

[0073] It is described in the above-mentioned proposal by 3GPP (Non-Patent 

Document 5) that in a case where a UE whose user access registration had been 

20 performed with a CSG cell has not obtained a whitelist yet and is located in the area of 

CSG with which user access registration had been performed, the UE transmits the TAU 

to the core network through the CSG cell with which user access registration had been 

performed by starting manual search. However, there is no description regarding the 

case where a UE cannot select CSG cells (including a CSG cell having the same CSG-ID) 

25 with which user access registration has been performed as well as the case where the
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TAU is rejected. Accordingly, in such a situation that a UE is unable to select the CSG 

cell with which user access registration has been performed, there arises a problem that a 

whitelist cannot be obtained by the method proposed by 3GPP (Non-Patent Document 5).  

[0074] Further, the following problems arise not only in the case where a UE that does 

5 not have a whitelist registers a whitelist but also in the case where a UE that has obtained 

a whitelist makes a change (deletion or addition) in the whitelist. In the 

above-mentioned proposal by 3GPP, there is no description regarding a UE that has a 

whitelist. In the situation as shown in FIG. 23, even a UE that has a whitelist selects a 

CSG cell (cell that is not a suitable cell) having a CSG-ID different from that of the CSG 

10 cell with which user access registration of the UE has been performed in some cases.  

Also in such cases, there is no description regarding the case where a UE cannot select 

CSG cells (including a CSG cell having the same CSG-ID) with which user access 

registration has been performed. Further, there arises a problem that a whitelist cannot 

be obtained by the method proposed by 3GPP (Non-Patent Document 5) where no 

15 description is given of a case where the TAU is rejected. In the discussion of 3GPP, no 

suggestion is made about those problems and solutions to those problems are not 

described.  

[0075] In order to solve those problems, the present embodiment discloses the method 

in which, in a case where a UE that has made user access registration (hereinafter, 

20 including change (deletion or addition)) with the CSG cell performs manual search, RRC 

connection can be established not only with the CSG cells belonging to the CSG-ID of the 

CSG cell with which user access registration has been performed but also with the other 

CSG cells and the TAU can be transmitted to the core network through the CSG cell, 

irrespective of whether or not the presence or absence of a whitelist is absent, to thereby 

25 enable the transmission of TAU to the core network through the selected CSG cell even
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when a UE selects any CSG cell.  

[0076] FIG. 24 is a sequence diagram when manual search is performed in a case 

where the establishment of RRC connection is enabled not only with the CSG cells 

belonging to the CSG-ID of the CSG cell with which user access registration has been 

5 performed but also in the other CSG cell, to thereby enable the transmission of TAU to 

the network through the CSG cell. The figure shows the LTE communication system in 

which, for example, a Home-eNB is used. Description is given of the figure. While it 

is assumed here that the UE performs user access registration in the Home-eNB(C), Step 

ST2401 to Step ST2403 are operations similar to those described above, and thus 

10 description thereof is omitted. In Step ST2404, a UE in the situation as shown in FIG.  

23 starts manual search of the Home-eNB in the registration or change of a whitelist. In 

Step ST2405, the UE that has started manual search performs cell search and cell 

selection. In a situation as shown in FIG. 23, the UE selects the CSG cell. Irrespective 

of whether or not the selected CSG cell is the CSG cell with which user access 

15 registration has been performed, a UE is capable of establishing the RRC connection to 

the CSG cell and transmitting TAU to the network through the CSG cell. Therefore, in 

Step ST2406, the UE transmits an RRC connection request to a CSG cell (in this case, 

Home-eNB(A)) that is not the CSG cell (in this case, Home-eNB(C)) with which user 

access registration has been performed and the Home-eNB(A) that has received the 

20 request for RRC connection establishment transmits establishment allowance for this 

establishment request to the UE, such that the RRC connection is established between a 

UE and the Home-eNB(A). In Step ST2407 and Step ST2408, next, the UE transmits a 

TAU request message to the core network through the CSG cell (Home-eNB(A)) that is 

not the CSG cell with which user access registration has been performed. The UE also 

25 transmits a UE identification number. The UE identification number may be included in
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the TAU request message, may be provided together with the TAU request message, or 

may be transmitted as another message. Further, the RRC connection request message 

or TAU request message from the UE may include the information indicating the manual 

search has been activated, so that a CSG cell that is not the CSG cell with which user 

5 access registration has been performed is capable of distinguishing the case in which the 

manual search has been activated from the other case. This enables the CSG cell that is 

not the CSG cell with which user access registration has been performed to establish the 

RRC connection with the UE, and transmit/receive a series of messages such as the 

reception of the TAU request message from the UE and the transmission thereof to the 

10 core network, which are limited to the case in which the manual search has been 

activated.  

[0077] The core network that has received the TAU request message checks whether 

the UE belongs to the CSG-ID of the Home-eNB(A) based on the UE identification 

number that has been received as well. The method described in Step ST2207, which 

15 has been disclosed with reference to FIG. 22, is applicable to this check method. The 

UE identification number is not registered in the CSG-ID to which the Home-eNB(A) 

belongs, and thus in Step ST2410 and Step ST2411, the core network which has 

determined that the Home-eNB(A) cannot be accessed transmits a TAU reject message 

for the TAU request to the UE through the Home-eNB(A). In Step ST2412, the UE that 

20 has received the TAU reject message releases the RRC connection with the 

Home-eNB(A). In Step ST2413, then, the UE performs cell selection again. In this 

case, cell selection may be performed after cell search is performed again. When the 

cell selection is performed again after the TAU reject message is received, the best cell 

may be selected again except for the Home-eNB(A) that has transmitted the TAU reject 

25 message, or the best cell may be selected again including the Home-eNB(A) that has
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transmitted the TAU reject message. Even in the case where the best cell is selected 

again including the Home-eNB(A) that has transmitted the TAU reject message, cell 

selection is performed after cell search is performed again, leading to a case where the 

other cell serves as the best cell and the other cell is selected when, for example, an 

5 environment in which radio waves propagate changes.  

[0078] The UE that has selected the Home-eNB(B) in the retried cell selection is 

allowed to request the RRC connection establishment to the CSG cell with which user 

access registration has not been performed and to transmit the TAU to the network 

through the CSG cell, and accordingly performs the process of the RRC connection 

10 establishment in Step ST2414 and transmits the TAU request message to the core network 

in Step ST2415 and Step ST2416. However, the UE identification number has not been 

registered in the CSG-ID to which the Home-eNB(B) belongs in Step ST2417 as in Step 

ST2409, and thus in Step ST2418 and Step ST2419, the core network which has 

determined that the Home-eNB(B) cannot be accessed transmits a TAU reject message 

15 for the TAU request to the UE through the Home-eNB(B). The UE that has received the 

TAU reject message releases the RRC connection with the Home-eNB(B) in Step ST2420.  

In Step ST2421, then, the UE performs cell selection again as in Step ST2413. The UE 

that has selected the Home-eNB(C) in the retried cell selection is allowed to transmit an 

RRC connection establishment request to the CSG cell and the TAU to the network 

20 through the CSG cell irrespective of whether or not the user access registration with the 

CSG cell has been performed, and accordingly performs the process of RRC connection 

establishment in Step ST2422 and transmits a TAU request message to the core network 

in Step ST2423 and Step ST2424. The UE identification number has been registered 

with CSG-ID to which the Home-eNB(C) belongs, and thus in Step ST2425, the core 

25 network determines that access to the Home-eNB(C) is enabled, and then transmits a
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TAU accept message for the TAU request to the UE through the Home-eNB(C) in Step 

ST2426 and Step ST2427. In Step ST2428, the core network transmits a whitelist to the 

Home-eNB(C). In Step ST2429, the Home-eNB(C) that has received the whitelist 

transmits the whitelist to the UE. In Step ST2430, the UE that has received the whitelist 

5 stores the whitelist in the own UE.  

[0079] The method as described above prevents the situation where, in manual search 

of a UE, a whitelist cannot be obtained even if the CSG cell with which user access 

registration has been performed is not selected in the first cell selection, and then, the 

CSG cell where user access registration has been performed is selected in cell selection 

10 after a few cell selections. Accordingly, the UE is capable of obtaining a whitelist from 

the core network through the CSG cell where user access registration has been performed.  

[0080] As disclosed in the present embodiment, in a case where manual search is 

performed in the UE, the method is provided such that the RRC connection establishment 

is enabled not only with the CSG cell belonging to the CSG-ID of the CSG cell with 

15 which user access registration has been performed but also with the other CSG cells and 

TAU transmission to the core network through the CSG cell is enabled irrespective of the 

presence or absence of a whitelist, and that TAU can be transmitted to the core network 

through the selected CSG cell even if the UE selects any CSG cell. This makes it 

possible to solve the problem that a whitelist cannot be obtained in the situation where a 

20 UE cannot select the CSG cell with which user access registration has been performed.  

In addition, it is possible to solve a problem, in a case where the UE that has obtained a 

whitelist makes a change (deletion or addition) in the whitelist, that a whitelist cannot be 

obtained in a situation where the UE selects a CSG cell having a CSG-ID different from 

that of the CSG cell with which user access registration has been performed.  

25 Accordingly, it is possible to satisfy demands for a future system in which a large number
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of CSG cells are installed and the CSG cells are installed or removed frequently and 

flexibly.  

[0081] Fifth Embodiment 

The method disclosed in the fourth embodiment enables to solve the problem 

5 that a whitelist cannot be obtained in a situation where a UE cannot select the CSG cell 

with which user access registration has been performed. The present embodiment 

further discloses the method of enabling effective communication even in a case where 

there are a large number of CSG cells belong to the CSG-ID with, in which user access 

registration has not been performed.  

10 [0082] In a situation as shown in FIG. 23, in a case where there are a larger number of 

CSG cells belong to the CSG-ID with which, where user access registration of a UE has 

not been performed, a situation in which a CSG cell with which user access registration of 

a UE has not been performed is endlessly selected arises in the cell search and cell 

selection as well as the retried cell search and cell selection when a UE performs manual 

15 search. In such a situation, a UE repeats the RRC connection establishment to a large 

number of CSG cells and a TAU request to the core network through the CSG cell.  

Further, the above-mentioned situation in which there are a large number of UEs is 

assumed in future system operation. For example, there is a case where CSG cells are 

installed in respective classrooms of a school and students of the respective classrooms 

20 individually register or change a whitelist. In such a case, a larger number of UEs repeat 

the RRC connection establishment to a large number of CSG cells and a TAU request to 

the core network through the CSG cell, which is expected to result in a very large number.  

Such a situation causes a problem that the radio resource usage efficiency and signaling 

efficiency reduce extremely as a system. Further, there arise a problem that a long 

25 control delay occurs as a system due to a very large amount of time required for a period
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of time from cell search to idle state operation and a problem that a UE consumes a large 

amount of power.  

[0083] Further, the following problems arise in a case where the whitelist of a UE is 

rewritten for some reason or in a case where a UE mistakenly receives the contents of a 

5 whitelist transmitted from the core network in the registration or change of the whitelist.  

Description is given of a case where, for example, a UE mistakenly receives the contents 

of a whitelist transmitted from a core network in the registration or change of the whitelist.  

In a situation where there are a large number of CSG cells as shown in FIG. 23, a case 

where the CSG cell belonging to the CSG-ID of a mistakenly received whitelist is 

10 selected occurs. Also in such a case, the UE repeats the RRC connection establishment 

to the CSG cell belonging to the CSG-ID of the mistaken whitelist and a TAU request to 

the core network through the CSG cell.  

[0084] In order to solve the above-mentioned problems, in addition to the method of 

the fourth embodiment, the present embodiment discloses the method in which, when a 

15 UE performs manual search, the UE establishes the RRC connection to a CSG cell 

different from the CSG cell belonging to the CSG-ID of the CSG cell with which user 

access registration has been performed, and also when the UE further transmits a TAU 

request to the core network through the CSG cell, the core network transmits a whitelist 

through the CSG cell before transmitting a TAU reject message to the UE through the 

20 CSG cell. FIG. 25 is a sequence diagram of a method of transmitting a whitelist before 

transmitting a TAU reject. The figure is described. The figure shows the LTE system 

in which, for example, a Home-eNB is used. Here, the UE performs user access 

registration with the Home-eNB(C), where the operations of Step ST2501 to Step ST2503 

are similar to those described above and thus description thereof is omitted. The UE 

25 starts manual search of the CSG cell (in this case, Home-eNB) in Step ST2504, and then
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performs cell search and cell selection in Step ST2505.  

[0085] In a situation as shown in FIG. 23, when there are a large number of CSG cells 

which belong to the CSG-ID, with which a UE has not performed user access registration, 

the UE selects the CSG cell. As disclosed in the fourth embodiment, the UE is enabled 

5 to establish the RRC connection to the CSG cell and transmit the TAU to the network 

through the CSG cell, irrespective of whether or not the selected CSG cell is the CSG cell 

with which user access registration has been performed. Accordingly, in Step ST2506, a 

UE transmits a request for RRC connection to a CSG cell (in this case, Home-eNB(A)) 

that is not the CSG cell (in this case, Home-eNB(C)) with which user access registration 

10 has been performed, and the Home-eNB(A) that has received the request for RRC 

connection transmits establishment allowance for this establishment request to a UE, so 

that the RRC connection is established between the UE and the Home-eNB(A). In Step 

ST2507 and Step ST2508, next, the UE transmits a TAU request message to the core 

network through the CSG cell (Home-eNB(A)) that is not the CSG cell where user access 

15 registration has been performed. The UE transmits the UE identification number as well.  

The UE identification number may be included in the TAU request message, may be 

provided together with the TAU request message or may be transmitted as another 

message. Alternatively, the RRC connection request message and TAU request message 

from the UE may include the information indicating the manual search has been activated 

20 such that the CSG cell that is not the CSG cell with which user access registration has 

been performed is capable of distinguishing the case in which the manual search has been 

activated from the other case. This enables the CSG cell that is not the CSG cell with 

which user access registration has been performed to transmit/receive, to/from the UE, a 

series of messages such as the RRC connection establishment, the reception of a TAU 

25 request message from the UE and the transmission to a core network, which is limited to
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the case in which the manual search has been activated. The core network that has 

received a TAU request message checks whether the UE belongs to the CSG-ID of the 

Home-eNB(A) based on the received UE identification number as well. The method 

described with reference to Step ST2207, which is disclosed in FIG. 22, is applicable to 

5 the check method. The UE identification number has not been registered with the 

CSG-ID to which the Home-eNB(A) belongs, and thus the core network determines that 

the Home-eNB(A) cannot be accessed.  

[0086] In the method disclosed in the fifth embodiment, in Step ST2510, the core 

network transmits the whitelist of the UE to the Home-eNB(A) before transmitting a TAU 

10 reject also in the case where the core network has determined that the Home-eNB(A) 

cannot be accessed by UE. In Step ST25 11, the Home-eNB(A) that has received the 

whitelist of the UE transmits the whitelist to the UE. The UE that has received the 

whitelist in Step ST2512 stores the whitelist in the own UE. In Step ST2513 and 

ST2514, the core network that has transmitted the whitelist of the UE to the 

15 Home-eNB(A) in Step ST2510 transmits a TAU reject message for the TAU request to 

the UE through the Home-eNB(A). In Step ST2515, the UE that has received the TAU 

reject message releases the RRC connection with the Home-eNB(A).  

[0087] The method described above prevents the situation in which the CSG cell with 

which user access registration has been performed cannot be selected endlessly in the cell 

20 selection when the UE performs manual search, and thus in the first cell selection, the UE 

is capable of obtaining a whitelist from the core network through the CSG cell with which 

user access registration has not been performed. Further, even in a case where only the 

best cell selection is allowed in the cell selection, it is possible to reliably obtain a 

whitelist from the selected best cell with the use of this method.  

25 [0088] As the manual search method, not only activated before cell search and cell
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selection but also in the cell search, the cell identification numbers of one or a plurality of 

cells suitable for cell search selection criteria, TAC, CSG-ID or the like may be indicated 

by the UE, so that a desired cell among the one or the plurality of cells is manually 

selected by a user of the UE to establish the RRC connection and transmit the TAU 

5 request to the desired cell. Through manual selection of the CSG cell with which the UE 

has performed user access registration as a desired cell, the UE is not required to perform 

transmission/reception for RRC connection establishment to/from the CSG cell with 

which user access registration has not been performed and transmission of a TAU request 

message to the CSG cell.  

10 [0089] Unfortunately, it takes time for receiving the cell identification number of the 

cell, TAC, CSG-ID or the like because the broadcast information such as the SIB 1 has to 

be received from the cell as shown in Step ST1201 to Step ST1205 of FIG. 12. In a 

situation where a large number of CSG cells are installed, it is conceivable that a very 

large number of cells are suitable for cell search selection criteria in cell search.  

15 Accordingly, a very large amount of time is required for receiving the broadcast 

information of the all cells and indicating the cell identification number, TAC, CSG-ID or 

the like in the UE. Further, in a case where a UE searches for the CSG cell suitable for 

cell search selection criteria, for example, the resolution for distinguishing the CSG is 

required and to store the broadcast information of the CSG cell in the UE is required. In 

20 a situation in which a large number of CSG cells are installed, it is conceivable that a very 

large number of cells are suitable for cell search selection criteria in cell search.  

Therefore, the receiver of the UE becomes intricate for storing the resolution for receiving 

the all cells and the broadcast information received from the all cells, which necessitates 

that a storage processing unit having a large amount of memory capacity to be provided in 

25 the UE. This increases the size and manufacturing cost of a UE. In order to avoid such
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a problem, the method of setting a limit on the search time or setting a limit on the 

number of cells to be searched is used in the cell search process. This is the method of 

selecting the best cell within a limited time period or from a certain limited number of 

cells.  

5 [0090] In the case of using such a method, with the method in which the cell 

identification numbers of one or a plurality of cells suitable for cell search selection 

criteria in cell search, TAC, CSG-ID or the like are indicated by a UE in cell search and 

the CSG cell with which a UE has performed user access registration is selected manually 

from the one or the plurality of cells, there arise problems that the CSG cell will not be 

10 searched within the search limit time, and that a limit is set on cells to be searched and the 

CSG cell will be outside the limit. In such a case, there arises a problem that a UE 

cannot select the CSG cell where a UE has performed user access registration no matter 

how much manual search is performed, and a whitelist cannot be obtained.  

[0091] Also in such a case, it is possible to solve the above-mentioned problems 

15 through application of the present embodiment. In a case where a UE that has 

performed user access registration (hereinafter, including change (deletion or addition)) 

with the CSG cell performs manual search, it is possible to establish the RRC connection 

not only to the CSG cell belonging to the CSG-ID with which user access registration has 

been performed, but also in the other CSG cell and to perform TAU transmission to the 

20 core network through the CSG cell, irrespective of the presence or absence of a whitelist, 

which enables transmission of TAU to the core network through the selected CSG cell 

even when the UE selects any CSG cell. As a result, even in a case where the CSG cell 

cannot be searched within the search limit time in cell search or a limit is set on the cell to 

be searched and the CSG cell is outside the limit, through selection of other CSG cell, the 

25 RRC connection establishment is enabled to the other CSG cell and the TAU can be
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transmitted to the core network through the CSG cell. This enables the core network to 

transmit a whitelist through the CSG cell before transmitting a TAU reject message to the 

UE through the CSG cell, whereby the UE is capable of obtaining the whitelist.  

[0092] In a case where there are a very large number of CSG cells belonging to the 

5 CSG-ID with which UE has not performed user access registration, in a case where there 

are a large number of UEs in such a situation, in a case where the whitelist of the UE is 

rewritten for some reason, or in a case where the UE mistakenly receives the contents of 

the whitelist transmitted from the core network in the registration or change of the 

whitelist, the method disclosed in the present embodiment is capable of solving the 

10 problem that the UE wastefully repeats the RRC connection establishment to a large 

number of CSG cells and a TAU request to the core network through the CSG cell, which 

result from a situation in which a CSG cell is endlessly selected in performing manual 

search in the UE. As a result of those problems being solved, radio resource usage 

efficiency and signaling efficiency are prevented from reducing extremely in future 

15 system operation. Further, a period of time required for the cell search to entering the 

idle state operation can be shortened, which solves a problem that a long control delay 

occurs as a system. Moreover, a situation in which the CSG cell is selected endlessly 

can be solved in performing manual search in the UE, leading to a reduction in power 

consumption of the UE.  

20 [0093] Hereinafter, a modified example of the fifth embodiment described above is 

described. The fifth embodiment discloses the method in which, when a UE performs 

manual search in addition to the method of the fourth embodiment, the UE establishes the 

RRC connection to the CSG cell different from the CSG cell belonging to the CSG-ID 

with which user access registration has been performed, and further, when a TAU request 

25 is transmitted to the core network through the CSG cell, the core network transmits a
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whitelist through the CSG cell before transmitting a TAU reject message to the UE 

through the CSG cell. The modified example discloses the method in which, when the 

core network transmits a TAU reject message to the UE through the CSG cell, the core 

network maps a whitelist on the TAU reject message and transmits the whitelist.  

5 [0094] FIG. 26 is a sequence diagram of the method disclosed in the first modified 

example. This method is substantially identical to the method described with reference 

to FIG. 25 of the fifth embodiment, and thus only differences are described here. In Step 

ST2609, the core network that has checked whether the UE belongs to the CSG-ID of the 

Home-eNB(A) based on the received UE identification number determines that the UE 

10 cannot access the Home-eNB(A). In Step ST2610, the core network transmits a TAU 

reject message including a request for whitelist notification to the Home-eNB(A). In 

Step ST261 1, the Home-eNB(A) that has received this message transmits the TAU reject 

message including the notification of the whitelist to the UE. In Step ST2612, the UE 

that has received the TAU reject message including the notification of the whitelist in 

15 Step ST2611 stores the whitelist in the own UE. In Step ST2613, the RRC connection 

between the UE and the Home-eNB(A) is released. This method enables a reduction in 

signaling for whitelist transmission performed before the core network transmits the TAU 

reject message to the UE through the CSG cell. Moreover, a TAU reject message is 

transmitted/received in response to the TAU request message, and thus an effect that the 

20 compatibility with the conventional TAU request and reject method is improved is 

obtained.  

[0095] Sixth Embodiment 

In order to solve the problems described in the fifth embodiment, the present 

embodiment discloses the method in which, when the UE receives a TAU reject message 

25 n consecutive times (n is an integer equal to or larger than 1), the UE prohibits the RRC
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connection establishment to the cell and the transmission of a TAU request message.  

[0096] FIG. 27 is a sequence diagram of the method of prohibiting a UE from 

establishing the RRC connection to the cell when a TAU reject message is received from 

the same cell. The figure is described. The figure shows, for example, the case of an 

5 LTE system in which the Home-eNB is used. In this case, a UE is to perform user 

access registration in the Home-eNB(B), where operations of Step ST2701 to Step 

ST2703 are similar to those described above and thus description thereof is omitted. In 

Step ST2705, the UE that has started manual search of the CSG cell (here, Home-eNB) in 

Step ST2704 performs cell search and cell selection. In a situation as shown in FIG. 23, 

10 when there are a large number of CSG cells belonging to the CSG-ID with which the UE 

has not performed user access registration, the UE selects the CSG cell belonging to the 

CSG-ID with which user access registration has not been performed, in many cases.  

Irrespective of whether or not the selected CSG cell is the CSG cell where user access 

registration has been performed as disclosed in the fourth embodiment, the UE is allowed 

15 to establish the RRC connection to the CSG cell, and the TAU transmission to the 

network through the CSG cell is enabled. Accordingly, in Step ST2706, the UE 

transmits the RRC connection request to the CSG cell (in this case, Home-eNB(A)) that is 

not the CSG cell (in this case, Home-eNB(B)) with which user access registration has 

been performed, and the Home-eNB(A) that has received the request for RRC connection 

20 establishment transmits the establishment allowance for this establishment request to the 

UE, to thereby establish the RRC connection between the UE and Home-eNB(A).  

[0097] In Step ST2707 and Step ST2708, next, the UE transmits a TAU request 

message to the core network through the Home-eNB(A). In this case, the UE transmits 

the UE identification number as well. The UE identification number may be included in 

25 the TAU request message, may be provided together with the TAU request message, or
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may be transmitted as another message. In Step ST2709, the core network that has 

received the TAU request message checks whether the UE belongs to the CSG-ID of the 

Home-eNB(A) based on the received UE identification number as well. The method 

described in Step ST2207 disclosed with reference to FIG. 22 is applicable to this check 

5 method. The UE identification number is not registered in the CSG-ID to which the 

Home-eNB(A) belongs, and accordingly the core network determines that the UE cannot 

access the Home-eNB(A). In Step ST2710 and Step ST2711, the core network transmits 

a TAU reject message to the UE through the Home-eNB(A). In Step ST2712, the UE 

that has received the TAU reject message releases the RRC connection with the 

10 Home-eNB(A). In Step ST2713 where the TAU reject message has been received, the 

UE performs the process of prohibiting the RRC connection establishment to the 

Home-eNB(A). Specifically, for example, an RRC-connection-establishment-prohibited 

cell list is provided in the UE, and the UE stores the cell identification numbers (such as 

PCI, cell-ID and GCI) of the Home-eNB(A) in the list. Then, the UE checks the list 

15 before establishing the subsequent RRC connection, to determine whether the cell is one 

stored in the list. In the case of the cell stored in the list, the establishment of RRC 

connection is prohibited. On this occasion, the CSG-ID or TAC may be included in the 

list, and further, the CSG-ID and TAC may be associated with the cell identification 

number and stored. As a result, in a case where the Home-eNB(A) is selected again 

20 through cell search and cell selection in the future, the UE can avoid the RRC connection 

establishment to the Home-eNB(A). In Step ST2714, the UE that has not obtained a 

whitelist until reaching Step ST2713 performs new cell search and cell selection.  

[0098] In a case where the Home-eNB(A) is selected again, cell selection is performed 

from the cells excluding the Home-eNB(A) because the RRC connection establishment is 

25 prohibited. In Step ST2715, the UE that has selected the Home-eNB(B) through cell
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selection performs the process of establishing the RRC connection with the 

Home-eNB(B). After the process of establishing the RRC connection is performed, in 

Step ST2716 and Step ST2717, the UE transmits a TAU request message to the core 

network through the Home-eNB(B). In Step ST2718, the core network that has received 

5 the TAU request message checks whether the UE belongs to the CSG-ID (TAC) of the 

Home-eNB(B) based on the UE identification number received together. The method 

described in Step ST2207 disclosed with reference to FIG. 22 is also applicable to this 

check method. The UE identification number is registered with the CSG-ID to which 

the Home-eNB(B) belongs, and accordingly the core network determines that the UE can 

10 access the Home-eNB(B). In Step ST2719 and Step ST2720, the core network transmits 

a TAU accept message to the UE through the Home-eNB(B). In Step ST2721 and Step 

ST2722, further, the core network transmits the whitelist to the UE through the 

Home-eNB(B). In Step ST2723, the UE that has been notified the whitelist may store 

the whitelist in the own UE.  

15 [0099] While the process of prohibiting the RRC connection establishment to the cell 

of which a TAU reject message has been received by a UE is described in the example of 

the present embodiment, a UE may prohibit the RRC connection establishment to all cells 

belonging to the CSG-ID of the cell of which a TAU reject message has been received by 

a UE. Alternatively, while the description is given of the process of prohibiting the RRC 

20 connection establishment, the process of prohibiting the transmission of a TAU request 

message or the process of prohibiting the both above may be provided. Still 

alternatively, while the description is given of the process of prohibiting, by a UE, the 

RRC connection establishment to the cell of which a TAU reject message has been 

received once, the RRC connection establishment may be prohibited in a case where TAU 

25 reject messages are received multiple consecutive times from the same cell. The number
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of times the TAU reject messages are consecutively received from the same cell may be 

transmitted as the broadcast information from the cell or may be determined in advance.  

[0100] In a case where there are a very large number of CSG cells belonging to the 

CSG-ID with which a UE has not performed user access registration, in a case where 

5 there are a large number of UEs in such a situation, in a case where the whitelist of the 

UE is rewritten for some reason, or in a case where the UE mistakenly receives the 

contents of the whitelist transmitted from the core network in the registration or change of 

the whitelist, the method disclosed in the present embodiment is capable of solving the 

problem that the UE wastefully repeats the RRC connection establishment to a large 

10 number of CSG cells and a TAU request to the core network through the CSG cell, which 

results from a situation in which the CSG cell is endlessly selected in performing manual 

search in the UE. As a result of those problems being solved, radio resource usage 

efficiency and signaling efficiency are prevented from reducing extremely in future 

system operation. Further, a period of time required for the cell search to entering the 

15 idle state operation can be shortened, which solves a problem that a long control delay 

occurs as a system. Moreover, a situation in which the CSG cell is selected endlessly 

can be solved in performing manual search in the UE, leading to a reduction in power 

consumption of the UE.  

[0101] Next, a first modified example of the sixth embodiment described above is 

20 described. The first modified example discloses the method of mapping the information 

regarding the prohibition of RRC connection establishment and the prohibition of TAU 

request message transmission on the TAU reject message and transmitting the 

information to a UE by the core network.  

[0102] Description is given with reference to FIG. 27. A part of FIG. 27 may be 

25 changed as follows. The same operations as those of the sixth embodiment are not
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described. In Step ST2709, the core network that has received a TAU request message 

checks whether the UE belongs to the CSG-ID of the Home-eNB(A) based on the 

received UE identification number as well. The UE identification number has not been 

registered with the CSG-ID to which the Home-eNB(A) belongs, and thus the core 

5 network determines that the UE cannot access the Home-eNB(A). In Step ST2710 and 

Step ST271 1, the core network transmits a TAU reject message to the UE through the 

Home-eNB(A). In this case, the core network maps the information regarding the 

prohibition of RRC connection establishment to the Home-eNB(A) and the prohibition of 

TAU request message transmission on the TAU reject message. Specifically, a one-bit 

10 indicator may be provided so that "1" is set in the case of prohibition and "0" is set in the 

case of permission (needless to say, which may be opposite). In Step ST2712, the UE 

that has received this releases the RRC connection with the Home-eNB(A) and, in Step 

ST2713, performs the process of prohibiting the RRC connection establishment to the 

Home-eNB(A).  

15 [0103] This enables to obtain the same effects as those of the sixth embodiment.  

Further, this enables the core network to determine whether the RRC connection 

establishment is prohibited or the TAU request message transmission is prohibited. As a 

result, it is possible for the core network to cause the UE to appropriately perform the 

prohibition process in accordance with the situation at that time, such as the signaling 

20 load and arrangement of CSG cells, which produces the effect such as flexible operation 

as a system.  

[0104] Next, a second modified example of the sixth embodiment described above is 

described. The sixth embodiment and the first modified example thereof disclose the 

method of prohibiting, in a case where a UE receives a TAU reject message, the RRC 

25 connection establishment and the transmission of a TAU request message to the cell by
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the UE. However, in a prohibited situation as described above, a problem may arise in a 

case where a UE performs new user access registration (update) in a CSG cell.  

[0105] In a case where a UE is prohibited from establishing the RRC connection and 

transmitting a TAU request message to the CSG-ID of the CSG cell before new user 

5 access registration, it is conceivable that even if the UE performs new user access 

registration with the CSG cell, the RRC connection establishment and transmission of a 

TAU request message to the CSG cell will be prohibited continuously, whereby the CSG 

cell cannot be accessed. In order to solve the above-mentioned problems, the second 

modified example discloses the provision of a timer for releasing the prohibition of RRC 

10 connection establishment and the prohibition of TAU request message transmission.  

The value of the timer may be determined in advance as a value common to all cells or 

may be broadcast by the broadcast information of the CSG cell.  

[0106] In the case where a value is broadcast by the broadcast information of the CSG 

cell, the value may differ from cell to cell. This enables flexible operation for each cell.  

15 Alternatively, a value may be transmitted by being included in the TAU reject message 

shown in Step ST2710 and Step ST2711 of FIG. 27. The value may be included in the 

first TAU reject message or a TAU reject message immediately before the RRC 

connection establishment is prohibited and the transmission of a TAU request message is 

prohibited. In this case, it is possible for a core network to set the value of a timer, and 

20 further, a value may be set on a UE dedicatedly. This enables to appropriately set the 

timer value in accordance with the situation of a system such as a signaling load or the 

situation specific to a UE such as the remaining battery capacity of a UE. The timer 

may be started, for example, upon the transmission of the TAU request message to a CSG 

cell. The timer may be ended when the timer period ends, when a TAU accept message 

25 is received from the CSG cell, or when user access registration (update) is performed with
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a new CSG cell. FIG. 28 discloses an example of the process in a UE in a case where a 

timer is provided.  

[0107] In Step ST2801, the UE that has started manual search of the Home-eNB (CSG 

cell) performs cell search and cell selection. In Step ST2802, the UE determines 

5 whether a timer operates because TAU is prohibited with the CSG-ID (TAC) of the 

cell-selected Home-eNB. Specifically, for example, a CSG-ID (TAC) and the timer set 

for the CSG-ID (TAC) may be put on the prohibition list described in the process of Step 

ST2713 of FIG. 27. Determination may be made by checking the timer of the list. In a 

case where the timer operates, TAU is prohibited for the cell-selected CSG cell, and 

10 accordingly in Step ST2803, the UE performs the cell search and cell selection for a cell 

that does not belong to the CSG-ID (TAC) for which TAU is prohibited. Then, the UE 

proceeds to Step ST2804. On the other hand, in a case where a CSG cell for which the 

timer does not operate is selected in Step ST2802, TAU is not prohibited for the CSG cell, 

and accordingly the UE proceeds to Step ST2804 to transmit a TAU request to the 

15 cell-selected Home-eNB. In Step ST2805, a timer is set for the CSG-ID (TAC) of the 

Home-eNB to which the TAU has been requested, upon the transmission of a TAU 

request. In Step ST2806, a NAS message for the TAU request message is received from 

the Home-eNB.  

[0108] In Step ST2807, the UE determines whether the NAS message received in Step 

20 ST2806 is TAU reject or TAU accept. In the case of TAU accept, the UE proceeds to 

Step ST2808, and ends and resets the timer. In Step ST2809, then, the UE registers the 

whitelist, and proceeds to a normal process. On the other hand, in the case where TAU 

reject is determined in Step ST2807, the UE proceeds to Step ST2810 to again determine 

whether the timer period has expired. When the timer period has expired in Step 

25 ST2810, the UE proceeds to Step ST2812 to allow TAU for the CSG-ID (TAC) of the
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Home-eNB to which the TAU has been requested, and resets the timer in Step ST2813 

and then performs cell search and cell selection again. In the case where the timer 

period has not expired in Step ST2810, the UE proceeds to Step ST2811 to perform the 

cell search and cell selection again while prohibiting TAU for the CSG-ID (TAC) of the 

5 Home-eNB to which the TAU has been requested. Note that whether the timer period 

has expired may be determined not only in the time shown in FIG. 28 but also in, for 

example, the process of Step ST2802. In a case where the timer period has expired, the 

UE may proceed to Step ST2804 after performing the process of Step ST2812 and Step 

ST2813. In a case where the timer period has not expired, the UE may proceed to Step 

10 ST2803 after performing the process of Step ST2811.  

[0109] As described above, the same effects as those described in the sixth 

embodiment and first modified example described above are obtained by providing the 

timer for releasing the prohibition of RRC connection establishment and the prohibition 

of TAU request message transmission. In addition, it is possible to solve a problem that 

15 access cannot be made in a case where, for example, the UE performs new user access 

registration (update) to the CSG cell. This enables the construction of more stable 

system.  

[0110] The LTE and UMTS in which the Home-eNB or the Home-NB in which the 

CSG is used are described in the sixth embodiment above. However, the present 

20 invention is also applicable to the UMTS using the Home-NB in which the CSG is not 

used. In the case of the UMTS using the Home-NB where CSG is not used, the UE 

accesses a Home-eNB with which user access registration has been performed, and when 

the access is successfully made, the UE obtains the cell identification number (such as 

cell identity, PCI and GCI) of the Home-NB from the Home-NB, and registers it in the 

25 whitelist (referred to as the cell identification number whitelist in the case of the UMTS)



72 

of the UE. Also in this case, when the Home-NB, which is different from the Home-NB 

where the UE has performed user access registration in the cell search and cell selection, 

is continuously selected, at times, the UE cannot receive the cell identification number 

where user access registration has been performed or a long period of time is required for 

5 reception.  

[0111] In order to solve the above-mentioned problems, the method of the sixth 

embodiment is applicable to the UMTS using the Home-NB in which the CSG is not used.  

With the use of the method in which a UE receives a TAU reject message and the UE 

prohibits the RRC connection establishment to the cell and prohibits the transmission of a 

10 TAU request message, a Home-NB different from the Home-NB from which the UE has 

received the TAU reject message is selected in the cell search and cell search thereafter.  

This prevents a Home-NB different from the Home-NB with which a UE has performed 

user access registration from being continuously selected.  

[0112] Note that in a case of the UMTS communication system, it suffices that an RNC 

15 is provided between a base station (Home-NB, NB) and a core network, so that RRC 

messages such as an RRC connection request are transmitted/received to/from a UE and 

the RNC, and that NAS messages such as a TAU request are transmitted/received 

between a UE and a core network through the base station (Home-NB, NB) and RNC.  

This enables the application also to the UMTS communication system in which the 

20 Home-NB is used as the CSG cell. Therefore, a UE is prevented from wastefully 

performing cell search and cell selection, whereby it is possible to solve a problem that a 

long control delay occurs as a system due to a very large amount of time required for the 

cell search to entering the idle state operation and a problem that a UE consumes a large 

amount of power. It is possible to construct a mobile communication system capable of 

25 satisfying demands for coping with the case where a large number of Home-NBs are
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installed in the future and the case where the Home-NBs are frequently and flexibly 

installed or removed.  

[0113] Seventh Embodiment 

The present embodiment discloses, in order to solve the problems described in 

5 the fifth embodiment, the method in which, when a core network consecutively transmits 

a TAU reject message n-th times (n is an integer equal to or larger than 1) to the same UE, 

the core network transmits a whitelist before transmitting the n-th TAU reject message.  

[0114] FIG. 29 is a sequence diagram of the method of transmitting, by a core network, 

a whitelist before transmitting an n-th TAU reject message in a case of consecutively 

10 transmitting the TAU reject message to the same UE two times. The figure is described.  

The figure shows an LTE system in which, for example, Home-eNBs are used. While it 

is assumed here that a UE performs user access registration with the Home-eNB(B), the 

operations of Step ST2901 to Step ST2903 are similar to those described above, and thus 

description thereof is omitted. The UE that has started manual search of a CSG cell (in 

15 this case, Home-eNB) in Step ST2904 performs cell search and cell selection in Step 

ST2905. In a situation as shown in FIG. 23, in a case where there are a very large 

number of CSG cells belonging to a CSG-ID with which the UE has not performed user 

access registration, the UE selects the CSG cell belonging to the CSG-ID with which user 

access registration has not been performed in many cases. As disclosed in the fourth 

20 embodiment, the UE is allowed to establish the RRC connection to the CSG cell and 

transmit TAU to the network through the CSG cell, irrespective of whether or not the 

selected CSG cell is the CSG cell with which user access registration has been performed.  

As a result, in Step ST2906, the UE transmits a request message for RRC connection to 

the CSG cell (in this case, Home-eNB(A)) that is not the CSG cell (in this case, 

25 Home-eNB(C)) with which user access registration has been performed, and the
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Home-eNB(A) that has received the request message for RRC connection transmits 

allowance to this request, whereby RRC connection is established between the UE and 

the Home-eNB(A).  

[0115] In Step ST2907 and Step ST2908, next, the UE transmits a TAU request 

5 message to the core network through the Home-eNB(A). On this occasion, the UE 

transmits a UE identification number as well. The UE identification number may be 

included in the TAU request message, may be transmitted together with the TAU request 

message, or may be transmitted as another message. In Step ST2909, the core network 

that has received the TAU request message checks whether the UE belongs to the 

10 CSG-ID of the Home-eNB(A) based on the received UE identification number as well.  

The method described with reference to Step ST2207, which is disclosed in FIG. 22, is 

applicable to the check method. The UE identification number has not been registered 

in the CSG-ID to which the Home-eNB(A) belongs, and thus the core network determines 

that the UE cannot access the Home-eNB(A). The core network that has determined that 

15 the UE cannot access the Home-eNB(A) further counts the number of rejection for the 

UE (n = 1). In Step ST2910 and Step ST291 1, the core network transmits a TAU reject 

message to the UE through the Home-eNB(A). In Step ST2912, the UE that has 

received the TAU reject message releases the RRC connection with the Home-eNB(A).  

In Step ST2913, the UE that has not obtained the whitelist until reaching Step ST2912 

20 performs new cell search and cell selection. In this case, when the Home-eNB(A) is 

selected again, in Step ST2914, the UE establishes the RRC connection with the 

Home-eNB(A) again. In Step ST2915 and Step ST2916, next, the UE transmits the 

TAU request message to the core network through the Home-eNB(A). On this occasion, 

the UE transmits the UE identification number as well.  

25 [0116] In Step ST2917, the core network that has received the TAU request message
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checks whether the UE belongs to the CSG-ID of the Home-eNB(A) based on the 

received UE identification number as well. The UE identification number has not been 

registered in the CSG-ID to which the Home-eNB(A) belongs as in Step ST2909, and 

thus the core network determines that the UE cannot access the Home-eNB(A). The 

5 core network that has determined that the UE cannot access the Home-eNB(A) 

increments the number of rejection for the UE by one (n = 2). The number of rejection 

for the same UE is two, and thus the core network transmits a registration message of the 

whitelist before transmitting the second TAU reject message. In Step ST2918 and Step 

ST2919, the core network transmits the whitelist to the UE through the Home-eNB(B).  

10 In Step ST2920, the UE that has been notified the whitelist stores the whitelist in the own 

UE. In Step ST2921 and Step ST2922, the core network that has transmitted the 

whitelist of the UE to the Home-eNB(A) in Step ST2918 transmits the second TAU reject 

message for the TAU request to the UE through the Home-eNB(A). In Step ST2923, the 

UE that has received the TAU reject message releases the RRC connection with the 

15 Home-eNB(A). The number of times the TAU reject message is transmitted 

consecutively to the same UE may be determined in advance, which can be determined 

flexibly by the core network. Flexible determination by the core network enables to 

appropriately transmit a whitelist to a UE in accordance with a situation at that time, such 

as the situations of a signaling load and reception quality of the UE, which produces the 

20 effect of flexible operation as a system.  

[0117] In a case in which there are a very large number of CSG cells belonging to the 

CSG-ID, with which a UE has not performed user access registration, in a case where 

there are a large number of UEs in such a situation, in a case where the whitelist of the 

UE is rewritten for some reason, or in a case where the UE mistakenly receives the 

25 contents of the whitelist transmitted from the core network in the registration or change of
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the whitelist, the method disclosed in the present embodiment is capable of solving the 

problem that the UE wastefully repeats the RRC connection establishment to a large 

number of CSG cells and a TAU request to the core network through the CSG cell, which 

results from a situation in which a CSG cell is endlessly selected in performing manual 

5 search in the UE. As a result of those problems being solved, radio resource usage 

efficiency and signaling efficiency can be prevented from reducing considerably in future 

system operation. Further, a period of time required for the cell search to entering the 

idle state operation can be shortened, which solves a problem that a long control delay 

occurs as a system. Moreover, a situation in which the CSG cell is selected endlessly 

10 can be solved in performing manual search in the UE, leading to a reduction in power 

consumption of the UE.  

[0118] Eighth Embodiment 

The fourth to seventh embodiments described above disclose the method in 

which the UE establishes the RRC connection with the CSG cell belonging to the 

15 CSG-ID, with which user access registration has not been performed, and the TAU reject 

message to be transmitted to the UE by the core network is used. In each of those cases, 

unfortunately, it is required to establish the RRC connection between the UE and the CSG 

cell belonging to the CSG-ID, with which user access registration has not been performed, 

and further, it is required to transmit/receive a NAS message such as a TAU request 

20 between the UE and the core network.  

[0119] Therefore, there is disclosed a method of registering a whitelist not with the use 

of the TAU reject message transmitted to the UE by the core network, but with the use of 

an RRC connection reject message corresponding to an RRC connection request message, 

which is transmitted by the UE. This does not require the establishment of RRC 

25 connection and the transmission/reception of a NAS message such as a TAU request.
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For example, there is disclosed a method of registering, in the method disclosed in the 

sixth embodiment, a whitelist with the use of an RRC connection reject message to an 

RRC connection request message transmitted by a UE, not with the use of a TAU reject 

message transmitted to a UE by a core network. In a case where a UE receives an RRC 

5 connection reject message from the same cell n consecutive times (n is an integer equal to 

or larger than 1), the UE prohibits the RRC connection request to the cell.  

[0120] FIG. 30 is a sequence diagram of a method of prohibiting an RRC connection 

request to the cell by a UE in a case of receiving an RRC connection reject message from 

the same cell. The figure is described. The figure shows an LTE system in which, for 

10 example, a Home-eNB is used. While it is assumed here that a UE performs user access 

registration with the Home-eNB(B), the operations of Step ST3001 to Step ST3003 are 

similar to those described above, and thus description thereof is omitted. In Step 

ST3004 and Step ST3005, the core network transmits, to all CSG cells (in this case, 

Home-eNBs), the information of CSG-IDs (TACs) of the respective Home-eNBs and 

15 identification numbers of UEs belonging to the CSG-IDs. For example, the core 

network transmits the information of the identification numbers of UEs belonging to the 

CSG-ID of the Home-eNB(B) to the Home-eNB(B), and transmits the information of 

identification number of UEs belonging to the CSG-ID of the Home-eNB(A) to the 

Home-eNB(A). Specific examples of those pieces of information may include a list in 

20 which the identification numbers of UEs belonging to the CSG-IDs are described. The 

list corresponding to the CSG-ID of each Home-eNB is transmitted to each Home-eNB 

from the core network.  

[0121] In Step ST3007, the UE that has started manual search of the Home-eNB in 

Step ST3006 performs cell search and cell selection. In a situation as shown in FIG. 23, 

25 when there are a very large number of CSG cells belonging to a CSG-ID with which the
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UE has not performed user access registration, the UE selects the CSG cell belonging to 

the CSG-ID where the user access registration has not been performed in many cases. In 

the present embodiment, the UE is configured so as to transmit a request message for 

RRC connection to the CSG cell, irrespective of whether or not the selected CSG cell is 

5 the CSG cell with which user access registration has been performed. The UE transmits 

the UE identification number as well. The UE identification number may be included in 

an RRC connection request message or may be provided together with an RRC 

connection request message. Accordingly, in Step ST3008, the UE transmits a request 

for RRC connection to the CSG cell (in this case, Home-eNB(A)) that is not the CSG cell 

10 (in this case, Home-eNB(B)) with which UE has performed user access registration. In 

Step ST3009, the Home-eNB(A) that has received this RRC connection request checks 

whether the UE belongs to the CSG-ID of the Home-eNB(A) based on the received UE 

identification number as well. Through this check, it is determined whether or not the 

UE identification number is included in the identification number list of UEs belonging to 

15 the CSG-ID of the Home-eNB(A), which has been transmitted from the core network in 

Step ST3008.  

[0122] The UE identification number has not been registered in the CSG-ID to which 

the Home-eNB(A) belongs, and thus the Home-eNB(A) determines that the UE cannot 

access the Home-eNB(A). In Step ST3010, the Home-eNB(A) transmits an RRC 

20 connection reject message to the UE. In Step ST301 1, the UE that has received the RRC 

connection reject message performs the process of prohibiting the transmission of RRC 

connection request message to the Home-eNB(A). Specifically, for example, an 

RRC-connection-request-transmission-prohibited cell list is provided in the UE, and the 

UE stores cell identification numbers (such as PCI, cell-ID and GCI) of the 

25 Home-eNB(A) in the list. Then, the UE checks the list before transmitting the
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subsequent RRC connection request and determines whether a cell is the cell stored in the 

list. In the case of the cell stored in the list, the UE prohibits the transmission of RRC 

connection request. In this case, what is stored in the list may be a CSG-ID or TAC of 

the CSG cell, and further, the CSG-ID or TAC may be stored by being associated with the 

5 CSG cell identification number. This prevents the UE from transmitting an RRC 

connection request to the Home-eNB(A) in a case where the Home-eNB(A) is selected 

again by cell search and cell selection in the future.  

[0123] In Step ST3012, the UE that has been unable to obtain the whitelist until 

reaching Step ST3011 performs new cell search and cell selection. In the case where the 

10 Home-eNB(A) is selected again, the transmission of RRC connection request is 

prohibited, and thus cell selection is performed from the cells except for the 

Home-eNB(A). In Step ST3013, the UE that has selected the Home-eNB(B) through 

cell selection transmits an RRC connection request message to the Home-eNB(B). In 

Step ST3014, the Home-eNB(B) that has received the RRC connection request message 

15 checks whether the UE belongs to the CSG-ID (TAC) of the Home-eNB(B) based on the 

UE identification number received together therewith. The above-mentioned method is 

applicable to this check method as well. The UE identification number has been 

registered in the CSG-ID to which the Home-eNB(B) belongs, and thus the 

Home-eNB(B) determines that the UE can access the own cell. The Home-eNB(B) that 

20 has determined that the UE can access the own cell may notify the UE of the whitelist in 

Step ST3015 before transmitting an RRC connection accept message. In Step ST3016, 

the UE that has received the whitelist stores the whitelist in the own UE. In Step 

ST3017, the Home-eNB(B) that has transmitted the whitelist to the UE transmits the RRC 

connection accept message. As a result, the RRC connection is established between the 

25 UE and the Home-eNB(B) (Step ST3018). In Step ST3019 and Step ST3020, after that,
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the UE transmits a TAU request message to the core network through the Home-eNB(B).  

The UE transmits the UE identification number as well.  

[0124] In Step ST3021, the core network that has received the TAU request message 

checks the CSG-ID (TAC) based on the received UE identification number as well. In 

5 Step ST3022 and Step ST3023, the core network that has checked that the UE belongs to 

the CSG-ID (TAC) of the Home-eNB(B) in Step ST3021 transmits a TAU accept to the 

UE through the Home-eNB(B). While the core network is configured to transmit the 

information of the CSG-ID (TAC) of each Home-eNB and the identification number of 

the UEs belonging to the CSG-ID to all CSG cells (in this case, Home-eNBs) in Step 

10 ST3004 and Step ST3005, the information of the identification number of the UE 

belonging to each CSG-ID may be transmitted to a HeNBGW connected to the CSG cell 

belonging to the CSG-ID. The HeNBGW may be configured to transmit the received 

information of the identification number of UE belonging to each CSG-ID to the CSG 

cell of the same CSG-ID connected to the own HeNB. Alternatively, the process of 

15 transmitting, by the HeNBGW, the received information of the identification number of 

UE belonging to each CSG-ID to the CSG cell of the same CSG-ID that is connected to 

the own HeNB may be set such that the CSG cell which has received the RRC connection 

request from the UE in ST3008 transmits the message for requesting the information of 

the identification number of the UE belonging to the CSG-ID of the own CSG cell to the 

20 HeNBGW, and may be performed when the HeNBGW receives the message.  

[0125] While the present embodiment describes the process in which the UE prohibits 

the RRC connection request to the CSG cell from which it has received the RRC 

connection reject message, the UE may prohibit the RRC connection request to all cells 

belonging to the CSG-ID of the cell from which it has received the RRC connection reject 

25 message. Further, the present embodiment describes the process in which the UE
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prohibits the RRC connection request to the CSG cell from which it has received the RRC 

connection reject message, the UE may prohibit the RRC connection request in a case 

where it receives the RRC connection reject message from the same cell multiple 

consecutive times. The number of times the RRC connection reject message is received 

5 consecutively from the same cell may be transmitted from the cell in the broadcast 

information or may be determined in advance. Further, while a whitelist notification is 

performed before the Home-eNB transmits the RRC connection accept, it may be 

transmitted to a UE from the core network through the CSG cell in a NAS message after 

the UE receives the TAU accept in Step ST3023.  

10 [0126] Next, there is disclosed a method of transmitting a whitelist with the use of an 

RRC connection reject message to the RRC connection request message transmitted by a 

UE, not with the use of a TAU reject message transmitted to the UE by the core network 

in the method disclosed in, for example, the fifth embodiment or the seventh embodiment.  

In the fifth or seventh embodiment, it is required to transmit, also from a CSG cell 

15 belonging to a CSG-ID with which a UE has not performed user access registration, a 

whitelist of the UE. For this reason, the core network transmits, to all CSG cells, the 

information of all CSG-IDs (TACs) and the identification numbers of UEs belonging to 

the CSG-IDs.  

[0127] FIG. 31 is a sequence diagram of a method of transmitting a whitelist before a 

20 CSG cell belonging to a CSG-ID with which a UE has not performed user access 

registration transmits an RRC connection reject message. FIG. 31 shows a case of an 

LTE system in which, for example, Home-eNBs are used. While it is assumed here that 

a UE performs user access registration with a Home-eNB(C), operations of Step ST3 101 

to Step ST3103 are similar to those described above, and thus description thereof is 

25 omitted. In Step ST3104, the core network transmits the information of all CSG-IDs
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(TACs) and the identification numbers of UEs belonging to the CSG-IDs to all CSG cells 

(in this case, all Home-eNBs). Specific examples of the information may include a list 

in which the identification numbers of UEs belonging to the CSG-IDs are described.  

The list corresponding to all CSG-IDs is transmitted from the core network to all 

5 Home-eNBs. In Step ST3106, the UE that has started manual search in Step ST3105 

performs cell search and cell selection. In a situation as shown in FIG. 23, when there 

are a very large number of CSG cells belonging to the CSG-ID, with which the UE has 

not performed user access registration, the UE selects the CSG cell belonging to the 

CSG-ID, with which user access registration has not been performed, in many cases. In 

10 the present embodiment, the UE is allowed to transmit a request message for RRC 

connection to the CSG cell irrespective of whether or not the selected CSG cell is the 

CSG cell with which user access registration has been performed. In addition, the UE 

transmits the UE identification number. The UE identification number may be included 

in the RRC connection request message or may be provided together with the RRC 

15 connection request message.  

[0128] Accordingly, in Step ST3107, the UE transmits an RRC connection request to 

the CSG cell (in this case, Home-eNB(A)) that is not the CSG cell (in this case, 

Home-eNB(C)) with which user access registration has been performed. In Step 

ST3108, the Home-eNB(A) that has received this RRC connection request checks which 

20 CSG-ID the UE belongs to, based on the received UE identification number as well.  

This check is performed with the use of the list of the identification numbers of UEs 

belonging to all CSG-IDs, which has been transmitted from the core network in Step 

ST3104. The Home-eNB(A) searches for and identifies a CSG-ID containing the UE 

identification number. In Step ST3109, the Home-eNB(A) notifies the UE of a whitelist 

25 using the identified CSG-ID. In Step ST3110, the UE that has received the whitelist
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stores the whitelist in the own UE. In Step ST3 111, the Home-eNB(A) that has notified 

the UE of the whitelist in Step ST3109 transmits an RRC connection reject message to the 

UE.  

[0129] While the core network transmits the information of all CSG-IDs (TACs) and 

5 the identification numbers of UEs belonging to the CSG-IDs to all CSG cells (in this case, 

all Home-eNBs) in Step ST3104, the information of the identification numbers of UEs 

belonging to the respective CSG-IDs may be transmitted to all HeNBGWs. The 

HeNBGW may transmit the information of the identification numbers of UEs belonging 

to all CSG-IDs to all CSG cells connected to the own HeNB. Further, the process of 

10 transmitting, by all HeNBGWs, the received information of the identification numbers of 

UEs belonging to all CSG-IDs to all CSG cells connected to the own HeNB may be set 

such that the CSG cell which has received the RRC connection request from the UE in 

Step ST3107 transmits the message for requesting the information of the identification 

numbers of UEs belonging to all CSG-IDs to the HeNBGWs, and may be performed in a 

15 case where the HeNBGWs receive the message. The above-mentioned method enables 

to transmit, also from a CSG cell belonging to a CSG-ID with which a UE has not 

performed user access registration, a whitelist of the UE.  

[0130] In addition to the effects described in the fourth to seventh embodiments, the 

adoption of the method disclosed above does not require the establishment of the RRC 

20 connection and transmission/reception of a NAS message such as the TAU request. As 

a result, it is possible to achieve an improvement in radio resource usage efficiency, a 

reduction in signaling load, a reduction in control delay as a system, and a reduction in 

power consumption of a UE.  

[0131] Ninth Embodiment 

25 In the third embodiment to the seventh embodiment described above, the UE
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that has performed user access registration with a CSG cell transmits a TAU request to 

the core network for obtaining a whitelist from a core network. The description is given 

that the core network that has received the TAU request from the UE checks a CSG-ID 

(TAC) with the use of the identification number of the UE and transmits a whitelist to the 

5 UE.  

[0132] The core network may be configured to transmit a whitelist in accordance with 

the method described above without fail, upon transmission of a TAU request message 

from a UE. However, the TAU request message is generated not only for obtaining a 

whitelist from a core network but also due to other causes. For example, in a case where 

10 a UE has obtained two CSG-IDs in a whitelist and moves from the CSG cell belonging to 

one CSG-ID to the CSG cell belonging to the other CSG-ID, the whitelist is not required 

to be registered (updated) anew, but TACs of two CSG cells are different from each other.  

Accordingly, the UE transmits the TAU request to the core network. In such a case, 

though the core network is not required to transmit a whitelist to the UE, the whitelist is 

15 transmitted to the UE, which causes a problem that a signaling load is increased 

wastefully.  

[0133] Further, in the methods disclosed in the first modified example of the sixth 

embodiment and the seventh embodiment, the core network is capable of determining the 

prohibition of RRC connection establishment and TAU request transmission for the UE, 

20 but also in such a case, the core network desirably knows whether the TAU request 

message transmitted by the UE is for requesting a whitelist. If the core network does not 

know the above, the core network also takes a TAU request message transmitted due to 

other causes into consideration, leading to an inefficient operation. The present 

embodiment discloses, in order to solve the above-mentioned problem, that the 

25 information indicating that the message is a request for (registering) updating a whitelist
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or for requesting transmission (notification) of a whitelist is mapped on the TAU request 

message.  

[0134] For example, in the example shown in FIG. 25, which is described in the fifth 

embodiment, in Step ST2507 and Step ST2508, the UE transmits a TAU request to the 

5 core network through the Home-eNB(A). The information indicating that the message is 

a request for (registering) updating a whitelist is mapped on the TAU request message, 

and the core network is notified that the cause of the message is a request for (registering) 

updating a whitelist, together with the TAU request. With the above-mentioned 

configuration, the core network is capable of knowing that the UE requests the 

10 (registration) update of the whitelist. On the other hand, in a case where the information 

indicating that the message is a request for updating (registering) a whitelist is not 

mapped on the TAU request message, the core network knows that the TAU request 

message is not a request for (registering) updating a whitelist, and accordingly is not 

required to transmit the whitelist to the UE. As a specific method of mapping the 

15 information indicating that the message is a request for (registering) updating a whitelist 

on the TAU request message, a whitelist (registration) update request may be added to the 

Type information of TAU. The Type information may be expressed numerically.  

Alternatively, a one-bit indicator indicating whether or not the message is a request for 

(registering) updating a whitelist may be provided on the TAU request message.  

20 [0135] The adoption of the method described above enables to prevent an increase in 

signaling load due to the transmission of a whitelist to the UE, which is intrinsically 

unnecessary, though the core network is not required to transmit a whitelist to the UE.  

In addition, in a case where the core network determines whether to prohibit the 

establishment of RRC connection and transmission of the TAU request for the UE, it is 

25 possible to solve a problem that an inefficient operation occurs in consideration of the
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TAU request message transmitted due to other causes.  

[0136] Next, a first modified example of the present embodiment is described. The 

method of mapping the information used for requesting (registration) update of a whitelist 

on a TAU request message is applicable to the third embodiment to the seventh 

5 embodiment. Disclosed here is that for application to the method disclosed in the eighth 

embodiment, the information indicating that the message is a request for (registering) 

updating a whitelist or a request for transmitting (notifying) a whitelist is mapped on the 

RRC connection request message.  

[0137] In the eighth embodiment, a whitelist is transmitted with the use of an RRC 

10 connection reject message to an RRC connection request message transmitted by a UE.  

It is described that a CSG cell that has received the RRC connection request from the UE 

checks a CSG-ID (TAC) using an identification number of the UE and transmits the 

whitelist to the UE. The CSG cell may be configured to transmit a whitelist in 

accordance with the above-mentioned method without fail upon the transmission of an 

15 RRC connection request message from a UE, which causes a problem that the radio 

resource usage efficiency decreases wastefully as described above, further leading to an 

inefficient operation. The first modified example discloses, in order to solve the 

above-mentioned problem, that the information indicating that the message is a request 

for (registering) updating a whitelist is mapped on an RRC connection request message.  

20 [0138] For example, in a case of the example shown in FIG. 31, which is described in 

the eighth embodiment, the UE transmits an RRC connection request to a Home-eNB(A) 

in Step ST3107. The UE maps the information indicating that the message is a request 

for (registering) updating a whitelist on the RRC connection request message and notifies 

the Home-eNB(A) that the cause of the message is a request for (registering) updating a 

25 whitelist, together with the RRC connection request. This allows the Home-eNB(A) to
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know that the UE requests (registration) update of a whitelist. On the other hand, in a 

case where the information indicating that the message is a request for (registering) 

updating a whitelist is not mapped on the RRC connection request message, the 

Home-eNB(A) knows that the RRC connection request message is not a request for 

5 (registering) updating a whitelist, and accordingly is not required to transmit the whitelist 

to the UE.  

[0139] As a specific method of mapping the information indicating that the message is 

a request for (registering) updating a whitelist on an RRC connection request message, a 

whitelist (registration) update request may be added as the cause information of an RRC 

10 connection request message. The cause information may be expressed numerically.  

Alternatively, a one-bit indicator indicating whether or not the message is a request for 

(registering) updating a whitelist may be provided on the RRC connection request 

message. While this modified example describes the case of the application to the 

method disclosed in the eighth embodiment, this modified example is also applicable to 

15 the third embodiment to the seventh embodiment. It is possible to apply this modified 

example when RRC connection is requested, which is performed when (registration) 

update of a whitelist is requested.  

[0140] In addition to the effects described in the eighth embodiment, the method 

disclosed in the present embodiment is further capable of solving the above-mentioned 

20 problem that a registration (update) notification message is transmitted to the UE though a 

CSG cell is not required to transmit a whitelist to the UE, which wastefully reduces a 

radio resource. In addition, the method is capable of solving the above-mentioned 

problem that, in a case where, for example, a CSG cell determines whether to prohibit the 

transmission of an RRC connection request to the UE, an inefficient operation occurs also 

25 in consideration of an RRC connection request message that has been transmitted due to
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other causes. Further, as a result of the information indicating that the message is a 

request for (registering) updating a whitelist being mapped on a TAU request message or 

an RRC connection request message, the execution of the establishment of RRC 

connection to a CSG cell that is not the CSG cell with which a UE has performed user 

5 access registration and the execution of the transmission of a TAU request message to the 

core network through the CSG cell are not limited to the case in which the manual search 

has been activated. Through application of the methods described in the present 

embodiment and its modified example, it suffices that, for requesting (registering) update 

of a whitelist, a UE is permitted to perform the establishment of RRC connection to a 

10 CSG cell that is not the cell with which the UE has performed user access registration and 

the transmission of a TAU request message to the core network trough the CSG cell.  

This enables, for example, after the user access registration, to automatically perform the 

communication for obtaining a whitelist without starting manual search and to perform 

the communication for obtaining a whitelist periodically (for example, periodically in a 

15 cycle determined in advance) before obtaining a whitelist without starting manual search.  

As a result, the procedure until a UE obtains a registered (updated) whitelist can be 

performed flexibly, and it is possible to cope with the situation in which a large number of 

CSG cells are installed and user access registration is performed in various locations in 

the future. As a result of the methods described in the present embodiment and its 

20 modified example being applied, it is not required to include the information indicating 

that a UE has started manual search in an RRC connection and a TAU request as 

disclosed in the fourth and fifth embodiments, leading to a reduction in signaling amount.  

[0141] Tenth Embodiment 

In the fourth embodiment to the seventh embodiment, the UE that has 

25 performed user access registration with a CSG cell transmits a TAU request to the core
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network through the CSG cell for obtaining a whitelist from a core network (CN). It is 

described that the core network that has received the TAU request from the UE checks a 

CSG-ID (TAC) with the use of the identification number of the UE and, in a case of 

determining that it cannot access the CSG cell, transmits a TAU reject message to the UE 

5 through the CSG cell. Besides, the description is given of the method of determining, by 

the UE, a subsequent operation in response to the TAU reject message received from the 

core network through the CSG cell. In such a case, the UE preferably knows whether 

the TAU reject message received through the CSG cell is transmitted in response to the 

TAU request message for requesting (registration) update of a whitelist and, otherwise, a 

10 TAU reject message transmitted due to other causes is also taken into consideration, 

leading to an inefficient operation.  

[0142] On the other hand, 3GPP discusses that the cause information indicating "no 

suitable cells" is mapped on the TAU reject message or RRC connection reject message.  

As described above, however, the "suitable cell" is defined in several ways, and thus it is 

15 difficult to identify any definition into which the cell does not fall. The present 

embodiment discloses, in order to solve the above-mentioned problem, that the 

information indicating the cause of rejection is that the UE identification number is not 

registered in the CSG-ID to which the CSG cell belongs is mapped on the TAU reject 

message.  

20 [0143] For example, in the case of the example shown in FIG. 27, which is described 

in the sixth embodiment, the core network transmits a TAU request reject message to the 

UE through the Home-eNB(A) in Step ST2710 and Step ST2711. The information 

indicating that the cause of rejection is that the UE identification number is not registered 

in the CSG-ID to which the Home-eNB(A) belongs is mapped on the TAU reject message, 

25 to thereby notify that the cause is that the UE identification number is not registered in the
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CSG-ID to which the Home-eNB(A) belongs. This enables the UE to know that the 

cause of the received TAU request reject message is that the UE identification number is 

not registered in the CSG-ID to which the CSG cell belongs. On the other hand, in a 

case where the information indicating that the cause of rejection is that the UE 

5 identification number is not registered in the CSG-ID to which a CSG cell belongs is not 

mapped on a TAU reject message, it is understood that the TAU reject message is 

transmitted due to any other causes.  

[0144] As a specific method of mapping, on the TAU reject message, the information 

indicating that the cause of rejection is that the UE identification number is not registered 

10 in the CSG-ID to which the CSG cell belongs, the information indicating that the UE 

identification number is not registered in the CSG-ID to which the CSG cell belongs may 

be added to the cause information of the TAU reject message. The cause information 

may be expressed numerically. Alternatively, a one-bit indicator indicating whether or 

not the cause is the UE identification number is not registered in the CSG-ID to which the 

15 CSG cell belongs may be provided on the TAU request reject message.  

[0145] In addition to the effects described in the fourth to seventh embodiments, the 

method disclosed in the present embodiment enables to solve the above-mentioned 

problem that an insufficient operation is caused also in consideration of the TAU reject 

message transmitted due to other causes in the case where a UE determines whether to 

20 prohibit the establishment of RRC connection and the transmission of TAU request to the 

TAU reject message transmitted from the core network.  

[0146] Next, a first modified example of the tenth embodiment described above is 

described. Disclosed here is that the information indicating that the cause of rejection is 

that the UE identification number is not registered in the CSG-ID to which the CSG cell 

25 belongs is mapped on the RRC connection reject message, for application to the method
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disclosed in the eighth embodiment. The eighth embodiment describes that the UE 

performs the process of prohibiting the transmission of an RRC connection request 

message, with the use of the RRC connection reject message to the RRC connection 

request message transmitted by the UE. The UE may be configured to prohibit the 

5 transmission of an RRC connection request message to the CSG cell without fail upon the 

transmission of the RRC connection reject message from the CSG cell. However, this 

causes an inefficient operation as described above.  

[0147] The first modified example discloses, in order to solve the above-mentioned 

problem, that the information indicating that the cause of rejection is that the UE 

10 identification number is not registered in the CSG-ID to which the CSG cell belongs is 

mapped on an RRC connection reject message. For example, in the case of the example 

shown in FIG. 31, which is described in the eighth embodiment, in Step ST3 110, the UE 

receives RRC connection reject from the Home-eNB(A). The Home-eNB(A) maps, on 

the RRC connection reject message, the information indicating that the cause of rejection 

15 is that the UE identification number is not registered in the CSG-ID to which the 

Home-eNB(A) belongs, and notifies the UE that the cause of rejection is that the UE 

identification number is not registered in the CSG-ID to which the Home-eNB(A) 

belongs. This enables the UE to know that the received RRC connection reject message 

is transmitted because the UE identification number is not registered in the CSG-ID to 

20 which the CSG cell belongs. On the other hand, in a case where the information 

indicating that the cause of rejection is that the UE identification number is not registered 

in the CSG-ID to which the CSG cell belongs is not mapped on the RRC connection 

reject message, it is possible to know that the cause of rejection is that the UE 

identification number is not registered in the CSG-ID to which the CSG cell belongs.  

25 [0148] As a specific method of mapping the information indicating that the cause of
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rejection is that the UE identification number is not registered in the CSG-ID to which the 

CSG cell belongs on the RRC connection reject message, the information indicating that 

the UE identification number is not registered in the CSG-ID to which the CSG cell 

belongs may be added to the cause information of the RRC connection reject message.  

5 The cause information may be expressed numerically. Alternatively, a one-bit indicator 

indicating whether or not the cause is the UE identification number is not registered in the 

CSG-ID to which the CSG cell belongs may be provided on the RRC connection reject 

message.  

[0149] In addition to the effects described in the eighth embodiment, the method 

10 disclosed in the present embodiment enables to solve the problem that an insufficient 

operation is caused also in consideration of the RRC connection reject message 

transmitted due to other causes in the case where a UE determines whether to prohibit the 

RRC connection request when receiving an RRC connection reject message from the 

CSG cell.  

15 [0150] Eleventh Embodiment 

The description is given of the case where a UE mistakenly receives the 

contents of a whitelist transmitted from a core network at times in the registration or 

change of the whitelist. In such a case, there occurs a case where a CSG cell belonging 

to the CSG-ID of the mistakenly received whitelist is selected in a situation where there 

20 are a large number of CSG cells, and accordingly a UE repeats the establishment of RRC 

connection to the CSG cell belonging to the CSG-ID of the mistakenly received whitelist 

and the TAU request to the core network through the CSG cell many times. As a result, 

there arises a problem of extreme reductions in radio resource usage efficiency and 

signaling efficiency as a system. Further, a problem that a long control delay occurs due 

25 to a very large amount of time period required from cell search to entering an idle state
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operation and a problem that a UE consumes a large amount of power are caused.  

[0151] The present embodiment discloses, in order to solve those problems, the method 

of transmitting the success/failure (Ack/Nack) of whitelist reception to a core network by 

a UE in an explicit manner. FIG. 32 is a sequence diagram of the method of transmitting, 

5 when a whitelist is registered, the success/failure (Ack/Nack, complete/incomplete) of 

whitelist reception by a UE to a core network in an explicit manner. The figure shows a 

case of LTE communication system using, for example, a Home-eNB. The figure is 

described below. While it is assumed here that a UE performs user access registration 

with a Home-eNB(C), operations of Step ST3201 to Step ST3203 are similar to those 

10 described above, and thus description thereof is omitted. In Step ST3205, the UE that 

has started manual search of a CSG cell (in this case, Home-eNB) in Step ST3204 

performs cell search and cell selection. In a situation as shown in FIG. 23, when there 

are a larger number of CSG cells belonging to the CSG-ID with which a UE has not 

performed user access registration, the UE selects a CSG cell. As described in the fourth 

15 embodiment, a UE is enabled to establish RRC connection to the CSG cell irrespective of 

whether the selected CSG cell is the CSG cell with which user access registration has 

been performed, and accordingly is enabled to transmit TAU to the network through the 

CSG cell. As a result, in Step ST3206, the UE transmits a request for RRC connection 

to a CSG cell (in this case, Home-eNB(A) that is not the CSG cell (in this case, 

20 Home-eNB(C)) with which user access registration has been performed, and the 

Home-eNB(A)) that has received this request for RRC connection transmits establishment 

allowance to this establishment request to a UE, whereby RRC connection is established 

between the UE and the Home-eNB(A).  

[0152] In Step ST3207 and Step ST3208, next, the UE transmits a TAU request 

25 message to the core network through the Home-eNB(A). On this occasion, the UE
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transmits a UE identification number as well. The UE identification number may be 

included in the TAU request message, may be provided together with the TAU request 

message, or may be transmitted as the other message. The core network that has 

received the TAU request message checks whether the UE belongs to the CSG-ID of the 

5 Home-eNB(A) based on the received UE identification number as well. The method 

described with reference to Step ST2207, which is disclosed in FIG. 22, is applicable to 

this check method. The UE identification number is not registered in the CSG-ID to 

which the Home-eNB(A) belongs, and accordingly the core network determines that the 

UE cannot access the Home-eNB(A). In the present embodiment, for example, the 

10 method disclosed in the fifth embodiment is used. Also in a case where the core 

network determines that the UE cannot access the Home-eNB(A), in Step ST3210, the 

core network transmits the whitelist of the UE to the Home-eNB(A) before transmitting 

TAU reject. In Step ST321 1, the Home-eNB(A) that has received the whitelist of the 

UE transmits the whitelist to the UE.  

15 [0153] On this occasion, in Step ST3212, the UE that has received the whitelist 

transmits Ack indicating the success of whitelist reception to the Home-eNB(A). This 

Ack may be provided as a NAS message. In Step ST3213, the Home-eNB(A) that has 

received Ack indicating the success of whitelist reception from the UE transmits Ack 

indicating the success of whitelist reception to the core network. In Step ST3215, the 

20 core network that has received AcK indicating the success of whitelist reception transmits, 

to the Home-eNB(C) with which the UE has performed user access registration, the 

information for notifying that the UE has completed the user access registration. On the 

other hand, in Step ST3214, the UE stores the received whitelist in the own UE. In Step 

ST3216 and Step ST3217, the core network that has received Ack indicating the success 

25 of whitelist reception in Step ST3213 transmits a TAU reject message for the TAU
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request to the UE through the Home-eNB(A). In Step ST3218, the UE that has received 

the TAU reject message releases the RRC connection with the Home-eNB(A).  

[0154] In Step ST3212, the UE that has failed to receive the whitelist in Step ST3211 

transmits Nack indicating the failure of whitelist reception to the Home-eNB(A). This 

5 Nack may be provided as a NAS message. In Step ST3213, the Home-eNB(A) that has 

received Nack indicating the failure of whitelist reception from the UE transmits Nack 

indicating the failure of whitelist reception to the core network. The core network that 

has received Nack indicating the failure of whitelist reception transmits the whitelist to 

the UE through the Home-eNB(A) again in Step ST3210 and Step ST3211. The process 

10 described above is repeated until the UE successfully receives the whitelist. If the UE 

succeeds in reception, the process of Step ST3212 and thereafter is performed. The 

above-mentioned method enables to considerably reduce the probability that the UE will 

mistakenly receive the contents of the whitelist transmitted from the core network. This 

solves a problem that, in a situation in which a large number of CSG cells are present as 

15 described above, a UE mistakenly selects the CSG cell belonging to the CSG-ID of the 

whitelist that has been received mistakenly and repeats the establishment of RRC 

connection to the CSG cell many times and a TAU request to the core network through 

the CSG cell. By solving those problems, it is possible to avoid extreme reductions in 

radio resource usage efficiency and signaling efficiency in a future system operation.  

20 [0155] While the fourth to eleventh embodiments of the present invention describe the 

registration of a whitelist, which are also applicable not only to the registration of a 

whitelist, but also to the update (including deletion and addition) of a whitelist. The 

examples of the first to eleventh embodiments of the present invention describe the 

communication system using an LTE system in which the Home-eNB is used as a CSG 

25 cell, which are also applicable to a case of the UMTS communication system in which the
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Home-NB is used as a CSG cell. In the case of the UMTS communication system in 

which the Home-NB is used as a CSG cell, an RNC may be provided between a base 

station (Home-NB, NB) and the core network, so that an RRC message such as an RRC 

connection request is transmitted/received between the UE and the RNC and that a NAS 

5 message such as a TAU request is transmitted/received between the UE and the core 

network through the base station (Home-NB, NB) and the RNC. This also allows the 

application to the case of the UMTS communication system in which the Home-eNB is 

used as a CSG cell.  

[0156] Twelfth Embodiment 

10 Non-Patent Document 6 discloses the process of radio resource control (RRC) 

connection re-establishment as an LTE mobile communication system. FIG. 33 shows 

the process flow of the RRC connection re-establishment as a UE. In Step ST 3301, the 

UE determines whether or not radio link failure has been detected. As a result, in a case 

where radio link failure has been detected, the UE proceeds to Step ST3305, or proceeds 

15 to Step ST3302 in a case where it has not been detected. In Step ST3302, the UE 

determines whether or not handover failure has occurred. As a result, in a case where 

handover failure has occurred, the UE proceeds to Step ST3305, or proceeds to Step 

ST3303 in a case where handover failure has not occurred. In Step ST3303, the UE 

determines whether or not there exists an indication of integrity failure from lower layers.  

20 As a result, in a case where there is an indication of integrity failure, the UE proceeds to 

Step ST3305, or proceeds to Step ST3304 in a case where there is no indication. In Step 

ST3304, the UE determines whether or not RRC connection reconfiguration failure has 

occurred. As a result, the UE proceeds to Step ST3305 in a case where RRC connection 

reconfiguration failure has occurred, or proceeds to Step ST3301 in a case where it has 

25 not occurred. The UE that has returned to Step ST3301 repeats the process of Step
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ST3301, Step ST3302, Step ST3303 and Step ST3304. Step ST3301, Step ST3302, Step 

ST3303 and Step ST3304 are processed in an arbitrary order, and may be processed at the 

same time.  

[0157] Description is given below of radio link failure where a UE determines the 

5 presence or absence of detection in Step ST3301. The time period required for 

permitting radio link recovery after the detection of a physical layer problem is, for 

example, T310. It is also possible to define a counter value of physical layer failure 

from the detection of a physical layer problem to the permission of radio link recovery, 

instead of T310. Further, the time period required for permitting radio link recovery 

10 after the reception of random access problem indication from the MAC is, for example, 

T312.  

[0158] The UE detects radio link failure in a case where the above-mentioned timers 

(T310, T312) end. Note that the timers (T310, T312) are mapped to a system 

information block type 2 (SIB2) as part of UE-timer and constants information element, 

15 and the base station (on a network side) notifies the UE of the timers on the PDSCH 

(DL-SCH) using the BCCH.  

[0159] Description is given below of handover failure that is determined by a UE in 

Step ST3302. The UE executes handover upon reception of an RRC message that is a 

trigger of handover. In a case where the RRC connection reconfiguration message 

20 includes mobility control information, the UE sets a timer (for example, T304) included 

in the mobility control information. In a case where the MAC completes a random 

access procedure, the UE stops the timer (T304). The UE determines that the handover 

failure has occurred in a case where the timer (T304) has ended. That is, the timer 

(T304) defines the allowed time required for the UE executing handover to the MAC 

25 completing a random access procedure. Note that the timer (T304) is mapped to the
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RRC connection reconfiguration message as part of the mobility control information 

element and the base station (on a network side) notifies the UE of the timer as the non 

access stratum (NAS) dedicated information.  

[0160] Description is given below of the RRC connection reconfiguration failure that is 

5 determined by a UE in Step ST3304. In a case where the RRC connection 

reconfiguration message includes the configuration with which the UE is unable to 

comply, the UE determines that the RRC connection reconfiguration failure has occurred.  

Note that the base station (on a network side) notifies the UE of the RRC connection 

reconfiguration message as the NAS dedicated information. In Step ST3305, the UE 

10 stops the timer of the time (T310) for permitting radio link recovery after detecting a 

physical layer problem, and then proceeds to Step ST3306. In Step ST3306, the UE 

stops the timer of the time (T312) for permitting radio link recovery after receiving a 

random access problem indication from the MAC, and then proceeds to Step ST3307.  

In Step ST3307, the UE starts the timer (for example, T3 11) of the allowed time for the 

15 detection of radio link failure, determination of handover failure, determination of 

integrity failure or determination of RRC connection reconfiguration failure to the 

selection of a cell in the E-UTRA, and then proceeds to Step ST3308. Note that the 

timer (T3 11) is mapped to the system information block type (SIB2) as part of UE-timer 

and constants information element, and the base station (on a network side) notifies the 

20 UE of the timer on the PDSCH using the BCCH. In Step ST3308, the UE resets media 

access control (MAC) and then proceeds to Step ST3309. In Step ST3309, the UE 

reconfigures the radio link control (RLC) of all radio bearers (RBs) that have been set, 

and then proceeds to Step ST33 10.  

[0161] In Step ST3310, the UE determines whether the T311 timer has ended.  

25 As a result, the UE proceeds to Step ST3311 in a case where the timer has
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ended (the timer has timed out, completed or expired), or proceeds to Step ST3314 in a 

case where the timer has not ended.  

In Step ST33 11, the UE resets the reconfiguration of the MAC and the RLC of 

all radio bearers that have been set, and then proceeds to Step ST3312.  

5 In Step ST3312, the UE releases all radio resources, and then proceeds to Step 

ST3313. In Step ST3313, the UE changes to the RRC-IDLE state.  

In Step ST3314, the UE determines whether or not the E-UTRA cell has been 

selected in accordance with a cell selection process, or a cell reselection process. As a 

result, the UE proceeds to Step ST3315 in a case where the E-UTRA cell has been 

10 selected, or proceeds to Step ST3317 in a case where the E-UTRA cell has not been 

selected. In Step ST3315, the UE stops the timer T311 and then proceeds to Step 

ST3316. In Step ST3316, the UE transmits an RRC connection reestablishment request 

message to the network side.  

In Step ST3317, the UE determines whether or not an inter-radio access 

15 technology (RAT) cell has been selected in accordance with the cell selection process.  

As a result, the UE proceeds to Step ST3311 in a case where the inter-RAT cell has been 

selected, or proceeds to Step ST3310 in a case where the inter-RAT cell has not been 

selected. The UE that has returned to Step ST3310 repeats the process of Step ST33 10, 

Step ST3314 and Step ST3317.  

20 [0162] The problems of the twelfth embodiment are described below. As described 

above, the CSG cell is introduced in the LTE and UMTS. However, Non-Patent 

Document 6 does not disclose how to introduce a CSG cell in the process of RRC 

connection re-establishment as a mobile communication system. In addition, there is no 

suggestion for the problems indicated in the twelfth embodiment. In order to receive 

25 normal service in the CSG cell, the UE needs to be registered in the CSG cell. The UE
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that has completed the registration stores the CSG-ID of the CSG cell that has registered 

in a whitelist in the UE (such as USIM, SIM, memory and CPU). The CSG cell notifies 

the UEs being served thereby of the CSG-ID or a tracking area code (TAC) associated 

with the CSG-ID as system information. The CSG-ID or TAC is mapped to the system 

5 information block type 1 (SIB1), which is notified from the CSG cell on the PDSCH 

using the BCCH. Note that the cycle of broadcasting the SIBI is set at once every 20 ms.  

In order that the UE select the CSG cell as a suitable cell and perform location 

registration or idle state operation for obtaining normal service, it is required to 

additionally perform the process of determining whether or not the own UE has been 

10 registered in the CSG cell, compared with the case where the non-CSG cell is selected as 

a suitable cell. In order to determine whether or not the own UE has been registered in 

the CSG cell, it is required to determine whether or not the CSG-ID (or TAC) broadcast 

by the CSG cell is identical to the CSG-ID in the whitelist of the own UE.  

[0163] The RRC connection re-establishment process when a CSG cell is introduced is 

15 described. The process is substantially identical to that of FIG. 33, and characteristic 

Step ST3314 is shown in detail in FIG. 34. In Step ST3401, the UE determines whether 

or not the whitelist includes the CSG-ID. Alternatively, the UE determines whether or 

not it has been registered in the CSG cell. In a case where the whitelist includes the 

CSG-ID, or in a case where the UE has been registered in the CSG cell, the UE proceeds 

20 to Step ST3402. In a case where the whitelist includes no CSG-ID, or in a case where 

the UE has not been registered in the CSG cell, the UE proceeds to Step ST3410. In 

Step ST3402, the UE determines whether or not there are cells capable of being a serving 

cell among the CSG cells from the measurement results of the received quality of the 

neighboring cells. In a case where there are such cells, the UE proceeds to Step ST3403.  

25 In a case where there are no such cells, the UE proceeds to Step ST3410. In Step
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ST3403, the UE selects the most excellent cell (also referred to as best cell) from the cells 

that can serve as a serving cell among the CSG cells, based on the received quality, from 

the measurement results of received quality of neighboring cells, and then proceeds to 

Step ST3404.  

5 [0164] In Step ST3404, the UE receives a physical downlink control channel (PDCC, 

which is also referred to as L1/L2 signaling channel) of the cell selected in Step ST3403.  

The UE needs to perform blind detection for receiving the PDCCH. As a result of the 

blind detection, the UE receives the assignment of BCCH on the PDSCH, and then 

proceeds to Step ST3405. In Step ST3405, the UE receives the PDSCH in accordance 

10 with the assignment for BCCH that has been received in Step ST3404, and then proceeds 

to Step ST3406. The BCCH to which the SIBI is mapped is transmitted on the PDSCH 

once every 20 ms. In Step ST3405, the UE obtains the SIBI. In Step ST3406, the UE 

obtains the CSG-ID or TAC mapped to the SIBI obtained in Step ST3405, and then 

proceeds to Step ST3407. While the CSG-ID may be mapped to another system 

15 information different from the SIB1, it is possible to apply the present embodiment even 

in such a case.  

[0165] In Step ST3407, the UE determines whether or not the CSG-ID of the CSG cell 

that has been obtained in Step ST3406 is identical to the CSG-ID of the registered CSG 

cell stored in the whitelist of the own UE. Accordingly, the UE determines whether or 

20 not the CSG cell can serve as a "suitable cell". That is, in the case where the CSG-ID of 

the CSG cell is included in the whitelist, the cell can serve as a "suitable cell" as the 

registered CSG cell. On the other hand, in the case where the CSG-ID of the CSG cell is 

not included in the whitelist, the cell cannot serve as a "suitable cell" as the unregistered 

CSG cell. In the case where the CSG cell is a registered CSG cell, the UE proceeds to 

25 Step ST3315 of FIG. 33. In the case where the CSG cell is an unregistered CSG cell, the
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UE proceeds to Step ST3408.  

[0166] In Step ST3408, the UE excludes the CSG cell from the process of selecting an 

E-UTRA cell, and then proceeds to Step ST3409. In Step ST3409, the UE determines 

whether or not the timer T311 has ended. As a result, in a case where the timer has 

5 ended (the timer has timed out, completed or expired), the UE proceeds to Step ST3311 

of FIG. 33, or returns to Step ST3402 in a case where the timer has not ended. In Step 

ST3410, the UE determines whether or not there are cells that can serve as a serving cell 

among the non-CSG cells from the measurement results of the received quality of 

neighboring cells. In a case where there are such cells, the UE proceeds to Step ST3411.  

10 In a case where there are no such cells, the UE proceeds to Step ST3317 of FIG. 33. In 

Step ST34 11, the UE selects the best cell from the cells that can serve as a serving cell 

among the non-CSG cells, based on the received quality, from the measurement results of 

received quality of neighboring cells, and then proceeds to Step ST3315 of FIG. 33.  

[0167] As apparent from the above and FIG. 34, it is shown that the time period 

15 required for the UE that has a CSG-ID in the whitelist, that is, the UE registered in any of 

CSG cells to select the E-UTRA cell may be longer than the time period required for the 

UE that does not has a CSG-ID in the whitelist, that is, the UE that has not been 

registered in any of the CSG cells to select the E-UTRA cell. This phenomenon occurs 

more remarkably in a case where the own UE has been registered in the CSG cell (where 

20 it is assumed that CSG - ID = 10) but the CSG cell (where CSG - ID = 10) is not in the 

vicinity thereof. In this case, the UE determines the "unregistered CSG cell" in Step 

ST3407 of FIG. 34. Further, the above problem occurs more remarkably in the case 

where the UE is present in the location where there are a large number of CSG cells in 

which the UE has not been registered, and the large number of CSG cells where 

25 registration has not been performed have excellent received quality and can serve as a



103 

serving cell. This is because, in this case, the process of Step ST3402 to Step ST3409 of 

FIG. 34 is repeated until there is no cell that can serve as a serving cell among the CSG 

cells.  

[0168] The problem described below occurs due to a difference of time period required 

5 for selecting a cell between a UE that has a CSG-ID in a whitelist and a UE that does not 

have a CSG-ID in the whitelist. As described above, there is a timer (for example, 

T3 11) for allowed time from the detection of radio link failure, determination of handover 

failure, determination of integrity failure, or determination of RRC connection 

reconfiguration failure to the selection of a cell in the E-UTRA. In a case where there is 

10 one type of the timer as in this situation, the case where a timer value is set so as to be 

suitable for the UE that has a CSG-ID in the whitelist is considered. In this case, the 

CSG-ID is not included in the whitelist, and thus the timer is not timed out though the 

time period required for cell selection is relatively short. That is, in Step ST33 10 of FIG.  

33, the "timer has ended" is determined with an unnecessary delay. This means that the 

15 release of all radio resources, which is performed in Step ST3312 of FIG. 33, delays 

unnecessarily. This results in a problem of the reservation of unnecessary resources.  

In contrast to this, the case where a timer value is set so as to be suitable for a UE that 

does not have a CSG-ID in the whitelist is considered. On that occasion, considered is a 

case where the timer is timed out during the cell selection though there still exists a cell 

20 that can serve as a serving cell among the CSG cells because the whitelist includes a 

CSG-ID in the whitelist and long time period is required for sell selection.  

[0169] That is, considered is a case where the "timer has ended" is determined too 

early in Step ST33 10 of FIG. 33 or the "timer has ended" is determined too early in Step 

3409 of FIG. 34. This leads to a problem of a reduction in possibility of RRC 

25 connection re-establishment in the state where radio bearers, or, radio resources are
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reserved though the MAC of the UE having the CSG-ID in the whitelist has been reset.  

This leads to a problem that the UE having a CSG-ID in the whitelist changes to the 

RRC_IDLE state though there are cells having excellent received quality in the vicinity 

thereof, which causes a control delay. Note that Non-Patent Document 6 does not 

5 suggest this problem. In addition, FIG. 34 describes the case where the selection of a 

CSG cell is performed with a higher priority compared with the selection of a non-CSG 

cell. However, the above-mentioned problem occurs even when this priority is not 

provided. Further, this problem also occurs in introducing a CSG cell in the LTE 

(E-UTRAN) system as well as introducing a CSG cell in the W-CDMA (UTRAN, 

10 UMTS) system.  

[0170] The solution to the problems of the twelfth embodiment is described below.  

This solution is also applicable to the LTE system as well as the W-CDMA system. The 

twelfth embodiment discloses that different timers are individually provided in 

accordance with whether or not the whitelist includes a CSG-ID and are reflected on the 

15 UE for solving the above-mentioned problems. More specifically, disclosed is that the 

timers (for example, T3 11) for the allowed time from the detection of radio link failure, 

determination of handover failure, determination of integrity failure or determination of 

RRC connection reconfiguration failure to the selection of a cell in the E-UTRA are 

individually provided (T31 1with a whitelist and T311_without a whitelist) in accordance 

20 with whether or not the whitelist includes a CSG-ID and are reflected on the UE.  

[0171] A specific operation example is decried with reference to FIG. 35. The 

portions of the same step numbers as those of FIG. 33 are not described in FIG. 35.  

Note that FIG. 34 can be used also in FIG. 35. In Step ST3501, the UE determines 

whether or not the whitelist includes a CSG-ID. Alternatively, the UE determines 

25 whether or not the UE has been registered in the CSG cell. In a case where the whitelist
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includes a CSG-ID or in the case where the UE has been registered in the CSG cell, the 

UE proceeds to Step ST3502. In a case where the whitelist include no CSG-ID or in a 

case where the UE has not been registered in the CSG cell, the UE proceeds to Step 

ST3503. In Step ST3502, the UE sets, as the timer (for example, T311) for the allowed 

5 time period for the detection of radio link failure, determination of handover failure, 

determination of integrity failure or determination of RRC connection reconfiguration 

failure to the selection of a cell in the E-UTRA, the timer (for example, T31 1_with a 

whitelist) for the allowed time period for the detection of radio link failure, determination 

of handover failure, determination of integrity failure or determination of RRC 

10 connection reconfiguration failure to the selection of a cell in the E-UTRA in the case 

where the whitelist includes a CSG-ID or in the case where a UE has been registered in 

the CSG cell, and then proceeds to Step ST3307.  

[0172] In Step ST3503, the UE sets, as the timer (for example, T311) of the allowed 

time period for the detection of radio link failure, determination of handover failure, 

15 determination of integrity failure or determination of RRC connection reconfiguration 

failure to the selection of a cell in the E-UTRA, the timer (for example, T311_without a 

whitelist) for the allowed time period for the detection of radio link failure, determination 

of handover failure, determination of integrity failure or determination of RRC 

connection reconfiguration failure to the selection of a cell in the E-UTRA in the case 

20 where the whitelist includes no CSG-ID or in the case where a UE has not been registered 

in the CSG cell,, and then proceeds to Step ST3307.  

[0173] Next, the method of notifying different timers individually provided in 

accordance with whether or not the whitelist includes a CSG-ID is disclosed. As a first 

method, a serving cell (on the network side) notifies the UEs of the timer (for example, 

25 T311_with a whitelist) used in a case where the whitelist includes a CSG-ID as well as
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the timer (for example, T31 without a whitelist) used in a case where the whitelist 

includes no CSG-ID. More specifically, a notification is made with the use of the 

dedicated control channel (DCCH) or broadcast control channel (BCHH). In a case of 

using the DCCH, this is the method excellent in that control is enabled in accordance with 

5 the communication state of the UE. While, in a case where the BCCH is used, this is the 

method excellent in that all UEs being served can be notified and radio resources are 

effectively used. As a specific example in the case where a notification is made with the 

use of the BCCH, mapping to the MIB or SIB is conceivable.  

In the case where the MIB is used, mapping is performed to the PBCH, which is 

10 the method excellent in that a UE is capable of receiving a small amount of control delay.  

In the case where the SIB is used, a notification is made with the use of the SIB 1. This 

is the method excellent in that the MIB or SIBI is the broadcast information that is the 

absolutely required minimum broadcast information received from cell search to the idle 

state operation, and that a control delay of a UE is reduced. In addition, as part of the 

15 UE-timer and constants information element, mapping is performed to the system 

information block type 2 (SIB2), and a notification is made on the PDSCH using the 

BCCH. Further, irrespective of whether the serving cell is a CSG cell or a non-CSG cell, 

the timer (for example, T311_with a whitelist) used in the case where the whitelist 

includes a CSG-ID and the timer (for example, T311_without a whitelist) used in the case 

20 where the whitelist includes no CSG-ID are mapped to a system information block type 2 

(SIB2) as part of the UE-timer and constants information element, and the serving cell (on 

a network side) notifies the UEs of the timers on the PDSCH using the BCCH. In the 

case of using the SIB2, a notification can be made simultaneously with a similar (same 

type of) parameter in terms of timer, which is the method excellent in that the UE that has 

25 received a notification can perform the process easily. Further, even in the method of
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making a notification in the system information other than the SIBI and SIB2, which is 

also the broadcast information, and thus all UEs being served can be notified. Therefore, 

this is the method excellent in that radio resources are effectively used. The UE is 

capable of obtaining different timers only by receiving the BCCH or DCCH of a serving 

5 cell, whereby an effect of control delay prevention can be achieved.  

[0174] As a second method, a timer (for example, T311_without a whitelist) used in 

the case where the whitelist includes no CSG-ID is mapped to the SIB2 as part of the 

UE-timer and constants information element, and the serving cell (on the network side) 

notifies the UEs of the timer on the PDSCH using the BCCH. Further, irrespective of 

10 whether the serving cell is a CSG cell or a non-CSG cell, the timer (for example, 

T311_without a whitelist) used in the case where the whitelist includes no whitelist is 

mapped to the SIB2 as part of the UE-timer and constants information element, and the 

serving cell (on the network side) notifies the UEs of the timer on the PDSCH using the 

BCCH. The CSG cell maps the timer (for example, T311_with a whitelist) used in the 

15 case where the whitelist includes a CSG-ID to the system information and notifies the 

UEs of the timer on the PDSCH using the BCCH.  

[0175] A specific operation example is described with reference to FIG. 36 and FIG.  

37. The portions of the same step numbers as those of FIG. 33 and FIG. 35 and the 

portions of the same step numbers as those of FIG. 34 are not described in FIG. 36 and 

20 FIG. 37, respectively. In Step ST3601 of FIG. 36, the UE determines whether or not the 

serving cell is a CSG cell. In a case where the serving cell is a CSG cell, the UE 

proceeds to Step ST3502. In a case where the serving cell is not a CSG cell, the UE 

proceeds to Step ST3503.  

In Step ST3502 of FIG. 36, the UE sets the T311_with a whitelist (T311 

25 received from the CSG cell (serving cell)) as the T3 11. In Step ST3503 of FIG. 36, the
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UE sets the T311_without a whitelist (T311 received from the non-CSGL cell (serving 

cell)) as the T311. In Step ST3701 of FIG. 37, the UE determines whether or not the 

timer (for example, T311_with a whitelist) used in the case where the whitelist includes a 

CSG-ID has been set as the T311.  

5 In the case where the T311_with a whitelist has been set, the UE proceeds to 

Step ST3407. In a case where the T3 11 with a whitelist has not been set, the UE 

proceeds to Step ST3702.  

[0176] In Step ST3702 of FIG. 37, the UE obtains the T311_with a whitelist from the 

system information mapped to the BCCH on the PDSCH that has been received in Step 

10 ST3405 and then proceeds to Step ST3703. In Step ST3703 of FIG. 37, the UE sets, as 

the timer (for example, T3 11) for the allowed time for the detection of radio link failure, 

determination of handover failure, determination of integrity failure or determination of 

RRC connection reconfiguration failure to the selection of a cell in the E-UTRA, the 

timer (for example, T311_with a whitelist) for the allowed time for the detection of radio 

15 link failure, determination of handover failure, determination of integrity failure or 

determination of RRC connection reconfiguration failure to the selection of a cell in the 

E-UTRA in a case where the whitelist includes a CSG-ID or in a case where a UE has 

been registered in the CSG cell, and then proceeds to Step ST3407. The second method 

is capable of achieving an effect that a change due to the CSG introduction does not need 

20 to be added to the system information of a non-CSG cell. This does not require a change 

in the LTE system (eUTRA/eUTRAN) including no existing CSG, which improves 

compatibility.  

The method of notifying a timer (for example, T311_with a whitelist) used in a 

case where the whitelist includes a CSG-ID in the system information mapped to the 

25 BCCH on the PDSCH is specifically described in the second method. Also in the
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second notification method, the dedicated control channel and broadcast control channel 

(MIB, SIB) can be used as a specific example as in the first notification method.  

[0177] Effects of the twelfth embodiment are described below. UEs that have a 

CSG-ID in a whitelist and UEs that do not have a CSG-ID in a whitelist may coexist 

5 being served by a base station. A timer (for example, T3 11) for the allowed time from 

the detection of radio link failure, determination of handover failure, determination of 

integrity failure or determination of RRC connection reconfiguration failure to the 

selection of a cell in the E-UTRA can be set individually in a UE that has a CSG-ID in the 

whitelist and a UE that does not have a CSG-ID in the whitelist. This enables 

10 appropriate setting of the timer value to a UE that has a CSG-ID in the whitelist as well as 

a UE that does not have a CSG-ID in the whitelist. As a result, it is possible to avoid the 

wasteful reservation of radio resources due to the timer being set longer, and accordingly 

an effect that radio resources are used effectively can be obtained. In addition, it is 

possible to achieve an effect that an increase in control delay as a mobile communication 

15 system is avoided due to the timer being set shorter. Owing to the prevention of control 

delay, an effect that the power consumption of a UE is reduced can be obtained as well.  

[0178] The solution of the twelfth embodiment is excellent in that the above-mentioned 

effects are achieved if a network side (such as a base station) does not recognize whether 

or not a relevant UE has a CSG-ID in a whitelist. Through the above, a UE is not 

20 required to notify a base station of the presence or absence of a CSG-ID in the whitelist, 

which achieves effective use of radio resources. Further, an effect of a reduction in 

processing load of a base station can be achieved in that the base station is not required to 

manage the presence or absence of a CSG-ID in the whitelist of UEs being served 

thereby.  

25 [0179] Thirteenth Embodiment
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Non-Patent Document 7 discloses that in the LTE mobile communication 

system, the priorities of different E-UTRAN frequencies or inter-RAT frequencies are 

provided to the UEs from the network side in the system information and the RRC 

message. In a case where priorities are assigned to the UEs from the network side via 

5 dedicated signaling, the UEs ignore all the priorities provided in the system information.  

Non-Patent Document 6 describes the following. In a case where the RRC connection 

release message includes the idlemode Mobility Control Information and the idlemode 

Mobility Control Information includes the cell reselection priority expiry timer (for 

example, T320), the following operation is performed as a mobile communication system.  

10 FIG. 38 shows the process flow as a UE that is disclosed. In Step ST3801, the UE 

receives the priorities of different E-UTRAN frequencies or inter-RAT frequencies in the 

system information transmitted from the base station, and then proceeds to Step ST3802.  

In Step ST3802, the UE determines whether or not to have received the priorities of 

different E-UTRAN frequencies or inter-RAT frequencies in a dedicated signal 

15 transmitted from the base station. In a case where they have been received, the UE 

proceeds to Step ST3803. In a case where they have not been received, the UE proceeds 

to Step ST3804. In Step ST3803, the UE reselects a cell in accordance with the 

priorities received in the system information.  

[0180] In Step ST3804, the UE reselects a cell in accordance with the priorities 

20 received in a dedicate signal, and then proceeds to Step ST3805. In Step ST3805, the 

UE determines whether or not it has been away from the PLMN in which the priorities 

are set in the dedicated signal. The UE proceeds to Step ST3808 in a case where it has 

been away therefrom. The UE proceeds to Step ST3806 in a case where it has not been 

away therefrom. In Step ST3806, the UE determines whether or not it has changed to 

25 the RRC connected state. The UE proceeds to Step ST3808 in a case where it has
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changed. The UE proceeds to Step ST3807 in a case where it has not changed. In Step 

ST3807, the UE determines whether or not the timer T320 has ended. In a case where 

the timer T320 has ended, the UE proceeds to Step ST3808. In a case where the timer 

T320 has not ended, the UE returns to Step ST3804 and repeats the process from the Step 

5 ST3804 to Step ST3807. Step ST3804 to Step ST3807 are processed in an arbitrary 

order, and further, may be processed at the same time.  

[0181] The problem of the thirteenth embodiment is described below. As described 

above, a CSG cell is introduced in the LTE and UMTS. Only a non-CSG cell is a target 

of cell reselection by a UE that has not been registered in any CSG cell, that is, a UE that 

10 does not have a CSG-ID in the whitelist. Not only a non-CSG cell but also a CSG cell is 

a target of reselection by a UE that has been registered in any CSG cell, that is, a UE that 

has a CSG-ID in the whitelist. Further, the frequency (frequency layer) dedicated to a 

CSG where only CSG cells exist is being studied. Therefore, a problem such as an 

increase in control delay as a mobile communication system occurs in a case where the 

15 same priorities (priorities of different E-UTRAN frequencies or Inter-RAT frequencies) 

are set in a UE that has not been registered in a CSG cell (UE that does not have a 

CSG-ID in the whitelist) and a UE that has been registered in any CSG cell (UE that has a 

CSG-ID in the whitelist). Further, the problem occurs in introducing a CSG cell in the 

LTE (E-UTRAN) system as well as in introducing a CSG cell in the W-CDMA (UTRAN, 

20 UMTS) system.  

[0182] A solution to the problem of the thirteenth embodiment is described below.  

This solution is applicable to the LTE system as well as the W-CDMA system. The 

thirteenth embodiment discloses that, in order to solve the above-mentioned problem, 

different priorities (such as priorities of different E-UTRAN frequencies or inter-RAT 

25 frequencies) are individually provided in accordance with whether or not the whitelist
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includes a CSG-ID to be reflected on a UE. A specific operation example is described 

with reference to FIG. 39. The same portions as those of FIG. 38 are not described in 

FIG. 39. In Step ST3901, the UE receives the priorities (priorities of different 

E-UTRAN frequencies or inter-RAT frequencies) for a UE that has a CSG-ID in the 

5 whitelist (for a UE that has been registered in a CSG cell) and the priorities for a UE that 

does not have a CSG-ID in the whitelist (for a UE that has not been registered in a CSG 

cell), which are transmitted from a base station in the system information, and then 

proceeds to Step ST3802. In Step ST3902, the UE determines whether or not the 

whitelist includes a CSG-ID. Alternatively, the UE determines whether or not the UE 

10 has been registered in a CSG cell. In a case where the whitelist includes a CSG-ID, or in 

a case where the UE has been registered in a CSG cell, the UE proceeds to Step ST3903.  

In a case where the whitelist includes no CSG-ID, or in a case where the UE has not been 

registered in a CSG cell, the UE proceeds to Step ST3904. In Step ST3903, the UE 

reselects a cell in accordance with the priorities for a UE that has a CSG-ID in the 

15 whitelist (for a UE that has been registered in the CSG cell), which has been received in 

the system information. In Step ST3904, the UE reselects a cell in accordance with the 

priorities for a UE that does not have CSG-ID in the whitelist (for a UE that has not been 

registered in a CSG cell), which has been received in the system information.  

[0183] In Step ST3905, the UE determines whether or not the whitelist includes a 

20 CSG-ID. Alternatively, the UE determines whether or not the UE has been registered in 

the CSG cell. In a case where the whitelist includes a CSG-ID or in a case where the UE 

has been registered in the CSG cell, the UE proceeds to Step ST3906. In a case where 

the whitelist includes no CSG-ID or in a case where the UE has not been registered in a 

CSG cell, the UE proceeds to Step ST3907. In Step ST3906, the UE reselects a cell in 

25 accordance with the priorities for a UE that has a CSG-ID in the whitelist (for a UE that
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has been registered in a CSG cell), which has been received in the dedicated signal, and 

then proceeds to Step ST3805. In Step ST3907, the UE reselects a cell in accordance 

with the priorities for a UE that does not have a CSG-ID in the whitelist (for a UE that has 

not been registered in a CSG cell), which has been received in a dedicated signal, and 

5 then proceeds to Step ST3805. In this case, the priorities that differ depending on 

whether or not the whitelist includes a CSG-ID may be any one of the priorities notified 

in the system information or the priorities notified in the dedicated signal.  

[0184] Next, the method of notifying the priorities that differ depending on whether or 

not the whitelist includes a CSG-ID as the system information (Step ST3901) is disclosed.  

10 As a first method, the priorities used in the case where the whitelist includes a CSG-ID 

and the priorities used in the case where the whitelist includes no CSG-ID are notified to 

a UE by a serving cell (on a network side) on the PDSCH using the BCCH as the system 

information. Further, irrespective of whether the serving cell is a CSG cell or a 

non-CSG cell, the priorities used in the case where the whitelist includes no CSG-ID are 

15 notified to a UE by a serving cell (on a network side) on the PDSCH using the BCCH as 

the system information. By the first method, the UE is capable of obtaining different 

priorities only through reception of the BCCH of the serving cell, which achieves the 

effect of preventing a control delay. As a second method, the priorities used in the case 

where the whitelist includes no CSG-ID are notified to a UE by a serving cell (on a 

20 network side) on the PDSCH using the BCCH as the system information. Further, 

irrespective of whether the serving cell is a CSG cell or a non-CSG cell, the priorities 

used in a case where the whitelist includes a CSG-ID and the priorities used in a case 

where the whitelist includes no CSG-ID are notified to a UE by the serving cell (on a 

network side) on the PDSCH using the BCCH as the system information. The priorities 

25 used in a case where the whitelist includes a CSG-ID are notified to the UE on the
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PDSCH using the BCCH by being mapped to the system information by the CSG cell.  

This achieves an effect that a change due to the CSG introduction is not required to be 

added to the system information of a non-CSG cell. As a result, the LTE system 

(eUTRA/eUTRAN) including no existing CSG does not need to be changed, which 

5 improves compatibility.  

[0185] Next, as to the method of notifying the priorities for the case where the whitelist 

includes a CSG-ID or the case where the UE has been registered in the CSG cell, and 

priorities for the case where the whitelist includes no CSG-ID or the case where the UE 

has not been registered in the CSG cell, which are notified from a base station (on a 

10 network side) to a UE in a dedicate signal, an RRC message is conceivable.  

[0186] Effects of the thirteenth embodiment are described below. UEs that have a 

CSG-ID in the whitelist and UEs that do not have a CSG-ID in the whitelist may coexist 

by being served by a base station. The priorities (such as priorities of different 

E-UTRAN frequencies or inter-RAT frequencies) are allowed to be set individually in a 

15 UE that has a CSG-ID in the whitelist and a UE that does not have a CSG-ID to the 

whitelist. This achieves an effect of preventing an increase in control delay as a mobile 

communication system. The solution of the thirteenth embodiment is excellent in that 

the above-mentioned effect is achieved even if the network side (such as a base station) 

does not recognize whether or not a relevant UE has a CSG-ID in a whitelist. As a result, 

20 the presence or absence of a CSG-ID in the whitelist is not required to be notified from a 

UE to a base station, which enables effective use of radio resources. In addition, an 

effect of alleviating the processing load of a base station can be achieved in that a base 

station does not need to manage the presence or absence of a CSG-ID in the whitelist of 

UEs being served thereby.  

25 [0187] Fourteenth Embodiment
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The problem of the fourteenth embodiment is described below. In a 

conventional technology, there is one type of effective time of the priorities (priorities of 

different E-UTRAN frequencies or inter-RAT frequencies) notified from the network side 

(base station) to a UE in a dedicated signal, as described in the thirteenth embodiment.  

5 As described above, a CSG cell is introduced in the LTE and UMTS. Only a non-CSG 

cell is a target of the cell reselection by a UE that has not been registered in any CSG cell, 

that is, a UE that does not have a CSG-ID in the whitelist. Accordingly, it is considered 

that the priorities change a little. Not only a non-CSG cell but also a CSG cell is a target 

of the reselection by a UE that has been registered in any CSG cell, that is, a UE that has 

10 a CSG-ID in the whitelist. Therefore, it is considered that the priorities change 

frequently. If there is one type of effective time of priorities in a situation where the 

frequencies of priority change vary as described above, it is not possible to set the 

effective time suitable for each situation change, leading to a problem that a control delay 

increases. Further, this problem also occurs in introducing a CSG cell in the LTE 

15 (E-UTRAN) system and introducing a CSG cell in the W-CDMA (UTRAN, UMTS) 

system.  

[0188] A solution to the problem of the fourteenth embodiment is described below.  

This solution is applicable to the LTE system as well as the W-CDMA system. The 

fourteenth embodiment discloses that, in order to solve the above-mentioned problem, the 

20 effective time (such as T320) of different priorities (priorities of different E-UTRAN 

frequencies or inter-RAT frequencies) is individually provided in accordance with 

whether or not the whitelist includes a CSG-ID, to be reflected on a UE. A specific 

operation example is described with reference to FIG. 40. The same portions as those of 

FIG. 38 are not described in FIG. 40. In Step ST4001, the UE determines whether or not 

25 the whitelist includes a CSG-ID. Alternatively, the UE determines whether or not it has
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been registered in the CSG cell. In the case where the whitelist includes a CSG-ID or in 

the case where the UE has been registered in the CSG cell, the UE proceeds to Step 

ST4002. In the case where the whitelist includes no CSG-ID or in the case where the 

UE has not been registered in the CSG cell, the UE proceeds to Step ST4003. In Step 

5 ST4002, the UE sets, as the effective time (for example, T320) of priorities (priorities of 

different E-UTRAN frequencies or inter-RAT frequencies), the effective time (for 

example, T320_with a whitelist) of the priorities (priorities of different E-UTRAN 

frequencies or inter-RAT frequencies) for the case where the whitelist includes a CSG-ID 

or the case where the UE has been registered in the whitelist, and then proceeds to Step 

10 ST3807.  

[0189] In Step ST4003, the UE sets, as the effective time (for example, T320) of 

priorities (priorities of different E-UTRAN frequencies or inter-RAT frequencies), the 

effective time (for example, T320_without a whitelist) of the priorities (priorities of 

different E-UTRAN frequencies or inter-RAT frequencies) for the case where the 

15 whitelist includes no CSG-ID or the case where the UE has not been registered in the 

CSG cell, and then proceeds to Step ST3807. As to the method of notifying the 

effective time of priorities for the case where the whitelist includes a CSG-ID or the case 

where the UE has been registered in the CSG cell, and the effective time of priorities for 

the case where the whitelist includes no CSG-ID or the case where the UE has not been 

20 registered in the CSG cell, an RRC message and a broadcast control channel are 

conceivable. In the case where the dedicated control channel is used, this is the method 

excellent in that control is enabled in accordance with the communication state of the UE.  

In the case where a notification is made on the broadcast control channel, this is 

the method excellent in that all UEs being served can be notified and that radio resources 

25 are effectively used. The fourteenth embodiment can be used together with the
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thirteenth embodiment. As to the method of notifying the effective time of priorities for 

the case where the whitelist includes a CSG-ID or the case where the UE has been 

registered in the CSG cell, and the effective time of priorities for the case where the 

whitelist includes no CSG-ID or the case where the UE has not been registered in the 

5 CSG cell, the RRC message and broadcast control channel are conceivable. In a case 

where a notification is made in the RRC message, further, it is conceivable to make a 

notification together with the priorities notified in a dedicated signal. In the case where 

a notification is made in the RRC message, this method is excellent in that the priorities 

and the effective time of the priorities can be notified by the same notification method and 

10 that a mobile communication system is avoided from becoming intricate. Further, this 

method is excellent in that the control delay of a mobile communication system can be 

reduced by notifying the priorities as well as the effective time of the priorities. In the 

case where a notification is made on the broadcast control channel, this is the method 

excellent in that all UEs being served can be notified and radio resources are effectively 

15 used.  

[0190] The effects of the fourteenth embodiment are described below. UEs that have 

a CSG-ID in the whitelist and UEs that do not have a CSG-ID in the whitelist may coexist 

by being served by a base station. Setting for the effective time of the priorities 

(priorities of different E-UTRAN frequencies or inter-RAT frequencies) is enabled 

20 individually for a UE that has a CSG-ID in the whitelist and a UE that does not have a 

CSG-ID in the whitelist. This enables the setting for the effective time of the priorities 

in accordance with the frequency of a priority change. Accordingly, an effect of 

preventing an increase in control delay as a mobile communication system is achieved.  

The solution of the fourteenth embodiment is excellent in that the 

25 above-mentioned effect is achieved even if a network side (such as a base station) does
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not recognize whether or not a relevant UE has a CSG-ID in the whitelist. As a result, a 

UE is not required to notify a base station of the presence or absence of a CSG-ID in the 

whitelist, which achieves effective use of radio resources. In addition, an effect of 

alleviating the processing load is achieved in that the base station is not required to 

5 manage the presence or absence of a CSG-ID of UEs being served thereby. The use of 

the fourteenth embodiment as well as the thirteenth embodiment enables highly flexible 

priority setting that is suitable for a UE that has a CSG-ID in the whitelist and a UE that 

does not have a CSG-ID in the whitelist. Accordingly, an effect of preventing an 

increase in control delay as a mobile communication system is achieved.  

10 [0191] Fifteenth Embodiment 

Non-Patent Document 6 (Chapter 10.1.1.2) and Non-Patent Document 7 

(Chapter 5.2.4.2) disclose the process of cell reselection as an LTE mobile 

communication system. The matters disclosed therein are described below. The UE in 

an RRC_IDLE state performs cell reselection. The UE performs measurements on a 

15 serving cell and neighbor cells for performing reselection.  

Neighbor cells in the serving cell system information are not required to be 

indicated (in order that a UE perform cell search and measurements). The 

measurements are omitted in a case where the characteristics of the serving cell satisfy the 

measurement criteria. In the cell reselection, a cell on which a UE should camp is 

20 authenticated. This is based on the cell reselection criteria regarding measurements for a 

serving cell. The reselection on the same frequency is based on cell ranking. The 

reselection on different frequencies is based on the absolute priorities where the UE 

attempts to camp on an available frequency having the highest frequency. The absolute 

priorities for reselection are provided only by the RPLMN that is the PLMN whose 

25 location has been registered last time, which is effective only within the RPLMN. The
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priorities are provided in the system information and are effective in all UEs within a cell 

(UEs by being served by a cell). The exceptional priorities for each UE can be notified 

in an RRC connection release message. The effective time can be associated with the 

priorities of individual UEs. It is possible to show layer-specific cell reselection 

5 parameters (for example, such as layer-specific offsets) for neighbor cells of different 

frequencies. Those parameters are common to all neighbor cells on the frequency. A 

neighbor cell list (NCL) can be provided in order that a serving cell deal with exceptional 

cases on the same frequency and different frequencies. The NCL includes cell-specific 

cell reselection parameters (for example, cell-specific offsets) for specific neighbor cells.  

10 A blacklist can be provided so that a UE will not reselect specific neighbor cells on the 

same frequency and different frequencies. The cell reselection depends on speed (which 

is enabled to depend on speed). Speed detection is based on the solution for UTRAN.  

While it is possible to apply cell reselection parameters to all UEs of one cell, it is also 

possible to set specific reselection parameters for each UE group or each UE.  

15 [0192] A process flow as a UE, which is disclosed in FIG. 41, is described below. In 

Step ST4 101, the UE performs cell selection or cell reselection, and then proceeds to Step 

ST4102. In Step ST4102, the UE determines whether or not measurement criteria for 

starting cell reselection are satisfied. Specifically, the UE determines whether or not the 

received quality of a serving cell is equal to or smaller than a threshold. More 

20 specifically, the UE determines whether or not SServingCell is equal to or smaller than 

S_intrasearch (or SServingCell is equal to or smaller than Snon intrasearch). In a case 

where the measurement criteria are satisfied, the UE proceeds to Step ST4103. In a case 

where the measurement criteria are not satisfied, the UE repeats the process of Step 

ST4102. In Step ST4103, the UE performs measurements for cell reselection, and then 

25 proceeds to Step ST4104. In Step ST4104, the UE determines whether or not to perform
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cell reselection from the results of the measurements performed in Step ST4103. In a 

case of performing cell reselection, the UE returns to Step ST4101. In a case of not 

performing cell reselection, the UE returns to Step ST4102.  

[0193] A CSG cell is introduced in the LTE and UMTS. It is studied that a more 

5 inexpensive accounting system is set for the CSG cell compared with a non-CSG cell.  

Therefore, it is expected that a user will attempt to camp on a CSG cell in a location that 

can be selected by a CSG cell. Further, in a situation in which a CSG cell exists within 

the coverage of a non-CSG cell as a mobile communication system, the processing load 

of a non-CSG cell is alleviated as the number of UEs that manage scheduling or the like 

10 increases.  

Accordingly, it is expected that a UE in a location which can be selected by a 

CSG cell will camp on the CSG cell for a mobile communication system as well.  

[0194] The following problems arise in the above-mentioned cell reselection process 

described in Non-Patent Document 6 and Non-Patent Document 7.  

15 A case where a CSG cell is installed in a non-CSG cell is considered. In 

addition, a case where a UE whose serving cell is a non-CSG cell exists in the coverage 

of a CSG cell is considered. The UE does not perform the measurements for cell 

reselection in a case where the measurement criteria of the UE are not satisfied in this 

situation, in a case where the received quality of a serving cell (non-CSG cell) is larger 

20 than a threshold, or in a case where SServingCell > Sintrasearch. The UE determines 

in Step ST4102 of FIG. 41 that the measurement criteria are not satisfied, and then repeats 

Step ST4102 without performing the process of Step ST4103. This means that the UE 

does not gain an opportunity to reselect the CSG cell though it is within the coverage of a 

CSG cell. This leads to a problem that a user is unable to benefit from an accounting 

25 plan for a CSG cell. Further, there arises a problem that the load of a non-CSG cell
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cannot be alleviated in a mobile communication system as well.  

[0195] The above-mentioned problems are also disclosed in Non-Patent Document 8.  

Non-Patent Document 8 is the document for UTRA. Non-Patent Document 8 discloses 

the following method as the solution to the above-mentioned problems. The UE should 

5 be able to search for a HNB even in a case where a serving cell is in a good condition (Sx 

> Sintrasearch, Sx > Sintersearch). In that case, the HNB search cycle is expected to 

be longer than a typically used search cycle. Lower power consumption of the UE is 

supported by avoiding search in a place where a HNB is not arranged. Only in a case 

where the neighbor cell list of a non-CSG cell indicates the existence of the HNB in the 

10 neighborhood, a search cycle longer than a typically used search cycle is used in the 

method.  

[0196] The problem of the fifteenth embodiment is described below. Non-Patent 

Document 8 is the document for UTRA, and thus Non-Patent Document 8 does not 

disclose the solution to the problem of EUTRAN (LTE system). Further, the neighbor 

15 cell list is used for supporting lower power consumption of a UE in Non-Patent 

Document 8. However, it is regarded in the LTE system that neighbor cells in the 

serving cell system information do not need to be indicated in order that a UE search for 

and measure a cell, as described above. Therefore, it is not possible to apply, to the LTE 

system, the method of supporting lower power consumption of a UE using a neighbor cell 

20 list, which is described in Non-Patent Document 8, without any change. Further, as a 

new problem inherent in the technology disclosed in Non-Patent Document 8, even in a 

case where a CSG cell exists in neighbor cells of a serving cell (non-CSG cell), there is 

no possibility that the UE may select the CSG cell as a suitable cell when the CSG cell 

has not been registered in the whitelist of the UE. Accordingly, there is considered a 

25 case where a UE that has not been registered in the CSG cell starts search using the
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technology of Non-Patent Document 8 even in a case where the serving cell is in a good 

condition (Sx > Sintrasearch, Sx > Sintersearch) owing to the existence of a CSG cell 

in neighbor cells of the serving cell (non-CSG cell). In that case, a UE (that has not 

been registered in a CSG cell) is unable to select a CSG cell, and accordingly 

5 measurements are performed wastefully, leading to a problem of an increase in power 

consumption of a UE.  

[0197] The solution to the problem of the fifteenth embodiment is described below.  

The fifteenth embodiment discloses that a cycle (which may be a timer) for performing 

measurements for cell reselection is provided and reflected on the UE even in a case 

10 where a serving cell is in a good condition (Sx > Sintrasearch, Sx > Sintersearch), 

which is applied in a case where the whitelist includes a CSG-ID for solving the 

above-mentioned problem. Alternatively, the fifteenth embodiment discloses that a 

cycle (which may be a timer) for performing measurements for cell reselection is 

provided and reflected on a UE even in a case where a serving cell is in a good condition 

15 (Sx > Sintrasearch, Sx > Sintersearch), which is applied in a case where the UE has 

been registered in the CSG cell. A specific operation example is described with 

reference to FIG. 42. The portions of the same step numbers as those of FIG. 41 are not 

described in FIG. 42. In Step ST4201, the UE determines whether or not the whitelist 

includes a CSG-ID. Alternatively, the UE determines whether or not it has been 

20 registered in a CSG cell. The UE proceeds to Step ST4202 in a case where the whitelist 

includes a CSG-ID, or in a case where it has been registered in a CSG cell. The UE 

proceeds to Step ST4207 in a case where the whitelist includes no CSG-ID or in a case 

where it has not been registered in a CSG cell. In Step ST4202, the UE starts the 

measurement cycle for cell reselection that is applied in the case where the whitelist 

25 includes a CSG-ID or a timer (for example, TreselectCSG), and then proceeds to Step
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ST4203. Alternatively, the UE starts the measurement cycle for cell reselection that is 

applied in the case where the UE has been registered in a CSG cell or a timer (for 

example, TreselectCSG), and then proceeds to Step ST4203.  

[0198] In Step ST4203, the UE determines whether or not the measurement cycle is 

5 one (for example, T reselectCSG) for cell reselection that is applied in the case where a 

whitelist includes a CSG-ID. Alternatively, the UE determines whether or not a timer 

(for example, T_reselectCSG) for cell reselection, which is applied in the case where the 

whitelist includes a CSG-ID, has been timed out (or will be timed out). The UE 

proceeds to Step ST4205 in the case of a measurement cycle or in the case where the 

10 timer has been timed out. The UE proceeds to Step ST4204 in a case where the cycle is 

not a measurement cycle or in a case where the timer has not been timed out. In Step 

ST4204, the UE determines whether or not the measurement criteria for starting cell 

reselection are satisfied. Specifically, the UE determines whether or not the received 

quality of a serving cell is equal to or smaller than a threshold. More specifically, the 

15 UE determines whether or not SServingCell is equal to or smaller than Sintrasearch (or 

SSearvingCell is equal to or smaller than S non intrasearch). The UE proceeds to Step 

ST4205 in a case where the measurement criteria are satisfied (in a case where the 

received quality of a serving cell is equal to or smaller than the threshold or in a case 

where S_ServingCell < Sintrasearch). The UE returns to Step ST4203 in a case where 

20 the measurement criteria are not satisfied. In Step ST4205, the UE performs 

measurements for cell reselection, and then proceeds to Step ST4206.  

In Step ST4206, the UE determines whether or not to perform cell reselection 

from the results of measurements performed in Step ST4205. The UE returns to Step 

ST4101 in a case of performing cell reselection.  

25 [0199] The UE returns to Step ST4202 in a case where the UE does not perform cell
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reselection. In Step ST4207, the UE determines whether or not the measurement criteria 

for starting cell reselection are satisfied. Specifically, the UE determines whether or not 

the received quality of the serving cell is equal to or smaller than a threshold. More 

specifically, the UE determines whether or not SServingCell is equal to or smaller than 

5 Sintrasearch (or SServingCell is equal to or smaller than Snon intrasearch). The UE 

proceeds to Step ST4208 in the case where the measurement criteria are satisfied. The 

UE repeats the process of Step ST4207 in the case where the measurement criteria are not 

satisfied. In Step ST4208, the UE performs measurements for cell reselection, and then 

proceeds to Step ST4209. In Step ST4209, the UE determines whether or not to perform 

10 cell reselection from the results of measurements performed in Step ST4208. The UE 

returns to Step ST4101 in the case of performing cell reselection. The UE returns to 

Step ST4207 in the case of not performing cell reselection.  

[0200] Next, the method of notifying a cycle (which may be a timer; for example, 

T_reselectCSG) for performing measurements for cell reselection even in a case where a 

15 serving cell is in a good condition (Sx > Sintrasearch, Sx > Sintersearch), which is 

applied in the case where a whitelist includes a CSG-ID, is disclosed. As a first method, 

a serving cell (on a network side) notifies the UE of the cycle on the PBCH or PDSCH 

using the BCCH as the broadcast information.  

Further, the serving cell notifies the cycle on the PBCH using the master 

20 information (MIB) or on the PDSCH using the system information (SIB). The MIB is 

mapped on the PBCH in the case of using the MIB, which is the method excellent in that 

a UE is capable of receiving just a small amount of control delay. In the case of using 

the SIB, the cycle is notified using the SIB 1. This is the method excellent in that the 

MIB or SIBI is the absolutely required minimum broadcast information received for the 

25 cell search to the idle state operation and that a UE has just a smaller amount of control



125 

delay. Further, what is used is the broadcast information even in the method of making 

a notification in the system information other than the SIB1, which is the method 

excellent in that all UEs being served can be notified and that radio resources are 

effectively used. In the first method, the UE is capable of obtaining a cycle (timer) for 

5 performing measurements for cell reselection even in a case where the serving cell is in a 

good condition (Sx > Sintrasearch, Sx > Sintersearch), which is applied in a case where 

only the BCCH of the serving cell is received and the whitelist includes a CSG-ID, and 

thus an effect of preventing a control delay can be achieved. As a second method, the 

CSG cell notifies a UE of the cycle on the PBCH or PDSCH using the BCCH as the 

10 broadcast information. Further, the CSG cell notifies the cycle on the PBCH using the 

master information (MIB) or on the PDSCH using the system information (SIB). In the 

case of using the MIB, the MIB is mapped on the PBCH, which is the method excellent in 

that a UE is capable of receiving just a small amount of control delay. In the case of 

using the SIB, the cycle is notified using the SIB 1. This is the method excellent in that 

15 the MIB or SIB 1 is the absolutely required minimum broadcast information received from 

the cell search to the idle state operation and that a UE has just a smaller amount of 

control delay. Further, what is used is the broadcast information even in the method of 

making a notification in the system information other than the SIB1, and thus the cycle 

can be notified to all UEs being served, which is the method excellent in that radio 

20 resources are effectively used. There can be achieved an effect that the system 

information of a non-CSG cell is not required to be modified due to the CSG. As a 

result, the LTE system (eUTRA/eUTRAN) including no existing CSG is not required to 

be modified, which improves compatibility. As a third method, a non-CSG cell notifies 

a UE on the PBCH or PDSCH using the BCCH as the broadcast information. Further, 

25 the CSG cell notifies the cycle on the PBCH using the master information (MIB) or on
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the PDSCH using the system information (SIB). In the case of using the MIB, the MIB 

is mapped on the PBCH, which is the method excellent in that a UE is capable of 

receiving just a small amount of control delay. In the case of using the SIB, the cycle is 

notified using the SIB 1. This is the method excellent in that the MIB or SIB 1 is the 

5 absolutely required minimum broadcast information received for the cell search to the 

idle state operation and that a UE has just a smaller amount of control delay. Further, 

the method of making a notification in the system information other than the SIB 1 may be 

employed. The system information other than the SIB 1 is the broadcast information as 

well, which is the method excellent in that all UEs being served can be notified and radio 

10 resources are effectively used. It suffices that the parameters are notified from the 

non-CSG cell in order that a CSG cell can be selected when a non-CSG cell is the serving 

cell. Therefore, the third method is excellent in that radio resources are effectively used.  

As a fourth method, a static value (value known to a UE and a base station as a mobile 

communication system, or value described in, for example, specifications) is set as a 

15 mobile communication system. As a result, a radio signal does not occur between a base 

station (on a network side) and a UE. Accordingly, there can be achieved an effect that 

radio resources are effectively used. Further, the value is determined in a static manner, 

whereby it is possible to achieve an effect that erroneous reception of a radio signal is 

prevented.  

20 [0201] While it is disclosed above that a cycle (timer) for performing measurements 

for cell reselection is provided to be reflected on a UE even in a case where the serving 

cell is in a good condition (Sx > S intrasearch, Sx > S intersearch), which is applied in 

the case where the whitelist includes a CSG-ID, different cycles (timers) may be provided 

individually in accordance with whether or not the whitelist includes a CSG-ID to be 

25 reflected on a UE, to thereby solve the problem. In addition, while it is disclosed above
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that a cycle (timer) for performing measurements for cell reselection is provided to be 

reflected on a UE even in a case where the serving cell is in a good condition (Sx > 

S_intrasearch, Sx > Sintersearch), which is applied in a case where the whitelist includes 

a CSG-ID, the cycle may be applied only in a case where the serving cell is a non-CSG 

5 cell even in a case of a UE having a CSG-ID in the whitelist. This enables to reduce 

wasteful measurement (the serving cell is not desired to be changed from a non-CSG cell 

to a CSG cell, and thus the measurements for selecting a CSG cell also in a case where 

the received quality of the serving cell is good are wasteful measurements) for cell 

selection in a case where the serving cell has been a CSG cell, which occurs in the 

10 above-mentioned solution. This achieves an effect that a UE consumes a less amount of 

power. While the LTE using a HeNB in which a CSG is used is described above, the 

present invention is also applicable to the UMTS using a HNB in which a CSG is used, a 

HeNB in which a CSG is not used, a HNB, and a base station having a small radius (also 

referred to as pico cell or macro cell).  

15 [0202] Effects of the fifteenth embodiment are described below. UEs that have a 

CSG-ID in the whitelist and UEs that do have a CSG-ID in the whitelist may coexist by 

being served by a base station. By providing a cycle (which may be a timer) for 

performing measurements for cell reselection even in a case where the serving cell is in a 

good condition (Sx > S intrasearch, Sx > Sintersearch), which is applied in a case where 

20 the whitelist includes a CSG-ID, it is possible to solve, in a case where the received 

quality of the serving cell (non-CSG cell) is good, a problem that a user is unable to 

benefit from an accounting plan of a CSG cell, which results from the fact that the 

measurements for reselecting a CSG cell are not performed, and a problem that the load 

of a non-CSG cell cannot be alleviated in a mobile communication system as well. A 

25 UE, which performs measurements for cell reselection even in a case where the serving
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cell is in a good condition (when the measurement criteria are not satisfied, Sx > 

S_intrasearch, Sx > Sintersearch), does not have a CSG-ID in the whitelist and has not 

been registered in the CSG cell, does not perform measurements for cell reselection in a 

case where a serving cell is in a good condition (when the measurement criteria are not 

5 satisfied, Sx > Sintrasearch, Sx > Sintersearch) as conventionally. This makes it 

possible to omit the measurements for selecting a CSG cell even in a case where the 

serving cell is in a good condition, which is wasteful for a UE that is unable to reselect a 

CSG cell because it has not been registered in the CSG cell. This achieves an effect that 

the power consumption of a UE that has not been registered in a CSG cell is reduced.  

10 The effects are the effects according to the present invention, which cannot be achieved 

by the technology disclosed in Non-Patent Document 8. The solution of the fifteenth 

embodiment is excellent in that the problems can be solved without using a neighbor cell 

list. This is because a CSG cell, HeNB and HNB are assumed to have a portable size 

and weight and the CSG cell and the like are assumed to be installed or removed 

15 frequently and flexibly, as described above. Accordingly, in the solution using a 

neighbor cell list, the neighbor cell list needs to be updated every time the CSG cell, 

HeNB, HNB and the like are installed or removed, and it is expected that the neighbor 

cell list will be updated frequently. As a result, the mobile communication system 

becomes intricate and complicated in the solution where a neighbor cell list is used. In 

20 addition, the solution of the fifteenth embodiment is excellent in that the above-mentioned 

effects are achieved even if the network side (such as a base station) does not recognize 

whether or not a relevant UE has a CSG-ID in the whitelist. This does not require a UE 

to notify a base station of the presence or absence of a CSG-ID in the whitelist, which 

enables effective use of radio resources. Further, an effect of alleviating the processing 

25 load of a base station can be achieved in that a base station is not required to manage the
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presence or absence of a CSG-ID in the whitelist of UEs being served thereby.  

[0203] Next, a first modified example of the fifteenth embodiment is described. In 

the fifteenth embodiment, a cycle (which may be a timer) for performing measurements 

for cell reselection is provided to be reflected on a UE even in a case where the serving 

5 cell is in a good condition (Sx > Sintrasearch, Sx > Sintersearch), which is applied in a 

case where the whitelist includes a CSG-ID, to thereby solve the problems. However, it 

is unclear that CSG cells existing in the vicinity of a present serving cell can be a suitable 

cell just because the whitelist includes a CSG-ID. In a case where a UE has not been 

registered in a CSG cell existing in the vicinity of a present serving cell, a problem that 

10 the power consumption of a UE increases occurs by performing the measurements for cell 

reselection even when the serving cell is in a good condition. This is a problem 

occurring when, for example, a user who has registered in a CSG cell installed in a 

company goes home.  

[0204] The solution to the problem of the first modified example of the fifteenth 

15 embodiment is described below. The first modified example of the fifteenth 

embodiment discloses, in order to solve the above-mentioned problem, that an offset is 

added to the cycle for performing measurements for cell reselection to be reflected on a 

UE even in a case where the serving cell is in a good condition, when a cell cannot be 

selected even though the measurements for cell selection have been performed in the 

20 cycle (which may be a timer) for performing measurements for cell reselection, which is 

applicable in the case where the whitelist includes a CSG-ID, are performed even in a 

case where the serving cell is in a good condition (Sx > Sintrasearch, Sx > 

S_intersearch). A specific operation example is described with reference to FIG. 43.  

The portions of the same step numbers as those of FIG. 42 are not described in FIG. 43.  

25 In Step ST4301, the UE adds an offset value to the cycle (timer; for example,
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T_reselectCSG) for performing measurements for cell reselection even in a case where 

the serving cell is in a good condition (Sx > Sintrasearch, Sx > Sintersearch), and then 

proceeds to Step ST4202. For example, if the offset value is a positive value, in a case 

where cell reselection has not been performed even though measurements for cell 

5 reselection have been performed even when the serving cell has been in a good condition 

(Sx > Sintrasearch, Sx > Sintersearch), that is, in a case where a CSG cell that serves as 

a suitable cell for the UE has not been found, the cycle for performing measurements for 

cell reselection becomes longer even when the serving cell is in a good condition.  

Accordingly, the power consumption of the UE in a case where the UE has not been 

10 registered in a CSG cell existing in the vicinity of a present serving cell can be reduced 

with the use of an offset value. The method of notifying a cycle (timer) for performing 

measurements for cell reselection even in a case where the serving cell is in a good state 

in the fifteenth embodiment can be used as the method of notifying an offset value. In 

this case, the cycle (timer) for performing measurements for cell reselection may be 

15 notified simultaneously with or individually of an offset value even in a case where the 

serving cell is in a good condition.  

[0205] While the LTE using a HeNB in which a CSG is used is described above, the 

present invention is also applicable to a UMTS using a HNB in which a CSG is used, a 

HeNB in which a CSG is not used, a HNB, and a base station having a small radius (also 

20 referred to as pico cell or macro cell).  

[0206] The first modified example of the fifteenth embodiment is capable of achieving 

the following effect in addition to the effects of the fifteenth embodiment. It is possible 

to reduce the power consumption of the UE in a case where the UE has not been 

registered in a CSG cell existing in the vicinity of a present serving cell. The solution of 

25 the first modified example of the fifteenth embodiment is excellent in that the
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above-mentioned effect is achieved even though a network side (such as a base station) 

does not recognize which CSG cell a relevant UE has been registered in (which CSG-ID 

is included in the whitelist). As a result, a UE is not required to notify a base station of a 

CSG-ID in the whitelist, which achieves effective use of radio resources. In addition, an 

5 effect of alleviating the processing load of a base station can be achieved in that a base 

station does not need to manage a CSG-ID in the whitelist of UEs being served thereby.  

[0207] Next, a second modified example of the fifteenth embodiment is described.  

Another solution to the problem described in the first modified example of the fifteenth 

embodiment, which is different from that of the first modified example of the fifteenth 

10 embodiment, is disclosed. The second modified example of the fifteen embodiment 

discloses, in order to solve the above-mentioned problem, that the application of the cycle 

for performing measurements for cell reselection is canceled even in a case where the 

serving cell is in a good condition, when a cell cannot be selected even though the 

measurements for cell selection have been performed in the cycle (which may be a timer) 

15 for performing measurements for cell reselection, which is applicable to the case where 

the whitelist includes a CSG-ID, are performed even in a case where the serving cell is in 

a good condition (Sx > Sintrasearch, Sx > Sintersearch). A specific operation 

example is described with reference to FIG. 44. The portions of the same step numbers 

as those of FIG. 42 are not described in FIG. 44. In Step ST4206, the UE determines 

20 whether or not cell reselection has been performed from the results of the measurements 

performed in Step ST4205. In a case where cell reselection has been performed, the UE 

returns to Step ST4101. In a case where cell reselection has not been performed, the UE 

proceeds to Step ST4207.  

[0208] While the LTE using a HeNB in which a CSG is used is described above, the 

25 present invention is also applicable to a UMTS using a HNB in which a CSG is used, a
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HeNB in which a CSG is not used, a HNB, and a base station having a small radius (also 

referred to as pico cell or macro cell).  

[0209] The second modified example of the fifteenth embodiment is capable of 

achieving the following effect in addition to the effects of the fifteenth embodiment. It 

5 is possible to reduce the power consumption of the UE in a case where the UE has not 

been registered in a CSG cell existing in the vicinity of a present serving cell. Further, 

the solution of the second modified example of the fifteenth embodiment is excellent in 

that the above-mentioned effect is achieved even though a network side (such as a base 

station) does not recognize which CSG cell a relevant UE has been registered in (which 

10 CSG-ID is included in the whitelist). As a result, a UE is not required to notify a base 

station of the presence or absence of a CSG-ID in the whitelist, which achieves effective 

use of radio resources. In addition, an effect of alleviating the processing load of a base 

station can be achieved in that a base station does not need to manage a CSG-ID in the 

whitelist of UEs being served thereby.  

15 [0210] Sixteenth Embodiment 

A sixteenth embodiment discloses another solution to the problem described in 

the fifteenth embodiment, which is different from that of the fifteenth embodiment.  

Further, even in a case where the received quality of the serving cell that is a non-CSG 

cell is good in the current cell reselection process, the following operation is conceivable 

20 so as to select a CSG cell in neighbor cells. For example, Sintrasearch is set to be low.  

As a result, even in a case where the received quality of the serving cell is good, the 

measurement criteria are satisfied more easily, which facilitates the measurements for cell 

reselection. However, when Sintrasearch is set to be low as described above, even in a 

case where the received situation of a serving cell is good in all UEs (including a UE that 

25 does not have a CSG-ID in a whitelist) being served by the serving cell, the measurement
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criteria are satisfied more easily, which facilitates the measurements for cell reselection.  

In that case, it is not possible to select a CSG cell by a UE (that has not been registered in 

a CSG cell), and thus wasteful measurements are caused, resulting in a problem that the 

power consumption of a UE increases.  

5 [0211] The sixteenth embodiment discloses, in order to solve the above-mentioned 

problem, that the measurement criteria for starting cell reselection are provided 

individually for the case where the whitelist includes a CSG-ID and a case where the 

whitelist includes no CSG-ID to be reflected on a UE. More specifically, the sixteenth 

embodiment discloses that thresholds to be compared with the received quality of the 

10 serving cell, which are the measurement criteria for starting cell reselection, are provided 

individually for the case where the whitelist includes a CSG-ID and a case where the 

whitelist includes no CSG-ID to be reflected on a UE. A specific operation example is 

described with reference to FIG. 45. The portions of the same step numbers as those of 

FIG. 41 and FIG. 42 are not described in FIG. 45. In Step ST4201, the UE determines 

15 whether or not the whitelist includes a CSG-ID. Alternatively, the UE determines 

whether or not the UE has been registered in the CSG cell. The UE proceeds to Step 

ST4501 in a case where the whitelist includes a CSG-ID or in a case where the UE has 

been registered in the CSG cell. The UE proceeds to Step ST4502 in a case where the 

whitelist includes no CSG-ID or in a case where the UE has not been registered in the 

20 CSG cell. In Step ST4501, the UE determines whether or not the measurement criteria 

for cell reselection, which are applied in the case where the whitelist includes a CSG-ID, 

are satisfied. As a specific example, the UE determines whether or not the received 

quality (for example, Sx) of the serving cell is equal to or smaller than a threshold (for 

example, SintrasearchCSG) that is applied in the case where the whitelist includes a 

25 CSG-ID.
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[0212] The UE proceeds to Step ST4205 in a case where the measurement criteria are 

satisfied, as a specific example, in a case where Sx < SintrasearchCSG. The UE 

returns to Step ST4501 in a case where the measurement criteria are not satisfied, as a 

specific example, in a case where Sx > SintrasearchCSG. In this case, comparison may 

5 be performed not only with the threshold regarding whether or not the measurement 

criteria of the same frequency are satisfied but also with the threshold (for example, 

S_intersearchCSG) regarding whether or not the measurement criteria of different 

frequencies are satisfied. In Step ST4502, the UE determines whether or not the 

measurement criteria for cell reselection, which are normally (may be in a case where the 

10 whitelist includes no CSG-ID) applied, are satisfied. As a specific example, the UE 

determines whether or not the received quality (for example, Sx) of the serving cell is 

equal to or smaller than a threshold (Sintrasearch). The UE proceeds to Step ST4208 

in a case where the measurement criteria are satisfied, as a specific example, in a case 

where Sx< Sintrasearch. The UE returns to Step ST4502 in a case where the 

15 measurement criteria are not satisfied, as a specific example, in a case where Sx > 

S_intrasearch. In this case, comparison may be performed not only with the threshold 

regarding whether or not the measurement criteria of the same frequency are satisfied but 

also with the threshold (for example, Sintersearch) regarding whether or not the 

measurement criteria of different frequencies are satisfied. Further, a threshold (for 

20 example, S_interserachCSG) that is applied in the case where the whitelist includes a 

CSG-ID, which is disclosed above, may be applied only in a case where the serving cell is 

a non-CSG cell even in a UE that has a CSG-ID in the whitelist. This enables to reduce 

wasteful measurements (the serving cell is not desired to be changed from a non-CSG cell 

to a CSG cell, and thus measurements for selecting a CSG cell also in a case where the 

25 received quality of the serving cell is good are wasteful measurements) for cell selection
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in a case where the serving cell has been a CSG cell, which occurs in the 

above-mentioned solution. This achieves an effect that a UE consumes a less amount of 

power.  

[0213] The method of notifying the cycle (timer) for performing measurements for cell 

5 reselection even in a case where the serving cell is in a good condition in the fifteenth 

embodiment can be used as the method of notifying the measurement criteria for starting 

cell reselection in a case where the whitelist includes a CSG-ID. In this case, the 

measurement criteria for starting cell reselection in a case where the whitelist includes a 

CSG-ID may be notified simultaneously with or independently of the measurement 

10 criteria for cell reselection that are normally applied.  

[0214] While the LTE using a HeNB in which a CSG is used is described above, the 

present invention is also applicable to a UMTS using a HNB in which a CSG is used, a 

HeNB in which a CSG is not used, a HNB, and a base station having a small radius (also 

referred to as pico cell or macro cell).  

15 [0215] The effects of the sixteenth embodiment is described below. UEs that have a 

CSG-ID in a whitelist and UEs that do not have a CSG-ID in a whitelist may coexist by 

being served by a base station. By providing the measurement criteria for starting cell 

reselection, which are applied in a case where the whitelist includes a CSG-ID, it is 

possible to solve, in a case where the received quality of the serving cell (non-CSG cell) 

20 is good, a problem that a user is unable to benefit from an accounting plan of a CSG cell, 

which results from the fact that the measurements for reselecting a CSG cell are not 

performed as well as a problem that the load of a non-CSG cell cannot be alleviated in a 

mobile communication system as well. A UE, which performs measurements for cell 

reselection even in a case where the serving cell is in a good condition when the whitelist 

25 includes a CSG-ID, does not have a CSG-ID in the whitelist and has not been registered
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in a CSG cell, does not perform measurements for cell reselection in a case where the 

serving cell is in a good condition as conventionally. This makes it possible to omit the 

measurements for selecting a CSG cell even in a case where the serving cell is in a good 

condition, which is wasteful for a UE that is unable to reselect a CSG cell because it has 

5 not been registered in the CSG cell. This achieves an effect that the power consumption 

of a UE that has not been registered in a CSG cell is reduced. This effect is the effect 

according to the present invention, which cannot be achieved by the technology disclosed 

in Non-Patent Document 8.  

[0216] The solution of the sixteenth embodiment is excellent also in that the problem 

10 can be solved without using a neighbor cell list. This because, as described above, the 

CSG cell, HeNB and HNB are assumed to have a portable size and weight and the CSG 

cell and the like are assumed to be installed or removed frequently and flexibly.  

Accordingly, the neighbor cell list needs to be updated every time the CSG cell, HeNB, 

HNB and the like are installed or removed in the solution in which the neighbor cell list is 

15 used, and it is expected that the neighbor cell list will be updated frequently. This is 

because the mobile communication system becomes intricate and complicated in the 

solution where a neighbor cell list is used. Further, the solution of the sixteenth 

embodiment is excellent in that the above-mentioned effect is achieved even though a 

network side (such as a base station) does not recognize whether or not a relevant UE has 

20 a CSG-ID in the whitelist. As a result, the UE is not required to notify the base station 

of the presence or absence of a CSG-ID in the whitelist, which achieves effective use of 

radio resources. In addition, an effect of alleviating the processing load of a base station 

can be achieved in that the base station does not need to manage the presence or absence 

of a CSG-ID in the whitelist of UEs being served thereby.  

25 [0217] Next, a first modified example of the sixteenth embodiment described above is
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described. Specifically, the solution to the problem described in the first modified 

example of the fifteenth embodiment is disclosed. The first modified example of the 

sixteenth embodiment discloses, in order to solve the above-mentioned problem, that the 

application of the measurement criteria (for example, SintrasearchCSG) for starting cell 

5 reselection is canceled, even though the measurements for cell selection are performed in 

accordance with the measurement criteria (for example, SintrasearchCSG) for starting 

cell reselection, which are applied in a case where the whitelist includes a CSG-ID, in a 

case where a cell has not been selected.  

A specific operation example is described with reference to FIG. 45. In Step ST4206, 

10 the UE determines whether or not the cell reselection has been performed from the results 

of the measurements performed in Step ST4205. The UE returns to Step ST4101 in the 

case where cell reselection has bee performed. The UE proceeds to Step ST4502 in the 

case where cell reselection has not been performed.  

[0218] Seventeenth Embodiment 

15 3GPP is studying base stations referred to as Home-NodeB (Home-NB, HNB) 

and Home-eNodeB (Home-eNB, HeNB). HNB/HeNB is a base station for, for example, 

household, corporation or commercial access service in UTRAN/E-UTRAN.  

Non-Patent Document 9 discloses three different modes of the access to the HeNB and 

HNB. Those are an open access mode, a closed access mode and a hybrid access mode.  

20 The respective modes have the following characteristics. In the open access mode, the 

HeNB and HNB are operated as a normal cell of an operator. In the closed access mode, 

the HeNB and HNB are operated as a CSG cell. The CSG cell is a cell where only CSG 

members are allowed access. In the hybrid access mode, the HeNB and HNB are CSG 

cells where non-CSG members are allowed access at the same time. In other words, a 

25 cell in the hybrid access mode is the cell that supports both the open access mode and the
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closed access mode. The cell of hybrid access mode is also referred to as a hybrid cell.  

[0219] 3GPP is studying the method of allowing cell reselection to a desired CSG cell 

even in a case where the received quality of the serving cell is good. It is considered that 

the above needs to be studied also in the hybrid cell. For example, Non-Patent 

5 Document 10 proposes that UEs of a CSG member should stay longer at hybrid cells than 

UEs of a non-CSG member, and that a camping mechanism is required to vary between 

UEs of a CSG member and the UEs of non-CSG member. However, Non-Patent 

Document 10 has no description on a specific method therefor.  

[0220] The hybrid cell is a CSG cell, and thus the methods disclosed in the fifteenth 

10 embodiment, first modified example of the fifteenth embodiment, second modified 

example of the fifteenth embodiment, sixteenth embodiment and first modified example 

of the sixteenth embodiment are applicable as a specific method of causing UEs of a CSG 

member to stay longer at the hybrid cells than UEs of a non-CSG member. Those 

methods enable the UE having a CSG-ID in the whitelist (CSG-ID list, allowed CSG list) 

15 or the UE registered in a CSG cell to execute the process of cell reselection more rapidly 

compared with the other UEs. Accordingly, it is possible to detect CSG cells including a 

hybrid cell rapidly. This allows a UE having a CSG-ID of the CSG to which the hybrid 

cell belongs or a UE registered in the CSG to perform cell reselection to the hybrid cell 

rapidly. The methods disclosed in the embodiments above are applicable also to a 

20 specific operation.  

[0221] The sixteenth embodiment discloses that the measurement criteria for cell 

reselection are provided individually for the case where the whitelist includes a CSG-ID 

and a case where the whitelist includes no CSG-ID. As an example, the threshold of cell 

reselection in the case where the whitelist includes no CSG-ID is regarded as 

25 Sintrasearch and the threshold of cell reselection in the case where the whitelist includes
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a CSG-ID is regarded as S-intrasearchCSG.  

[0222] In order that the process of cell reselection be performed more rapidly in the 

case where the whitelist includes a CSG-ID than the case where the whitelist includes no 

CSG-ID, SintrasearchCSG may be set to be lower than Sintrasearch (Sintrasearch > 

5 SintrasearchCSG). The process of cell reselection is started more easily as the 

threshold of cell reselection becomes smaller, which accordingly facilitates cell 

reselection to a CSG cell by a UE of a CSG member. Accordingly, cell reselection to a 

hybrid cell is facilitated in the seventeenth embodiment as well.  

[0223] Eighteenth Embodiment 

10 Even in a case where the received quality of the serving cell is good, for 

example, Non-Patent Document 11 describes the method of providing Qoffset for each 

CSG cell as a specific method of enabling cell reselection to a desired CSG cell.  

[0224] Qoffset is the offset provided to the measured value of received quality of the 

detected cell when cell ranking is performed in cell reselection, as described in 

15 Non-Patent Document 7. Qoffset is broadcast from the serving cell together with the 

information of a cell to which the Qoffset is provided.  

[0225] Further, Non-Patent Document 12 describes the method of providing one 

Qoffset to hybrid cells, that is, the method of providing one Qoffset to all cells in a hybrid 

access mode. Further, described is the method of providing two Qoffsets corresponding 

20 to a macro cell RSRP range, and Qoffsets are individually applied when macro cell RSRP 

is below or above an RSRP threshold.  

[0226] As described in those methods, offset values are varied only for each cell, each 

cell type, or positional relationship with a macro cell only by providing Qoffset for each 

CSG cell, providing one Qoffset to hybrid cells, or providing Qoffset correspondingly to a 

25 macro cell RSRP range.
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[0227] However, while the hybrid cell is a CSG cell, it supports both an open access 

mode and a closed access mode at the same time. For this reason, the criteria for cell 

reselection cannot be varied between UEs of a non-CSG member and UEs of a CSG 

member for a hybrid cell. Accordingly, those methods cause a problem that UEs of a 

5 CSG member are not allowed to stay longer at hybrid cells than UEs of a non-CSG 

member.  

[0228] In order to solve the above-mentioned problem, in the present embodiment, 

there are provided an offset value (Qoffset csg) applied to UEs having a CSG-ID in the 

whitelist or UEs registered in a CSG and an offset value (Qoffsetnoncsg) applied to the 

10 other UEs.  

[0229] As described above, it is possible to vary the criteria for cell reselection 

between UEs of a non-CSG member and UEs of a CSG member by providing offsets 

individually for UEs having a CSG-ID in the whitelist or UEs registered in a CSG and the 

other UEs. This enables UEs of a CSG member to stay longer at hybrid cells than UEs 

15 of a non-CSG member.  

[0230] A specific operation example is described with reference to FIG. 46. The 

portions of the same step numbers as those of FIG. 41 are not described in FIG. 46. In 

Step ST4103, the UE performs measurements for cell reselection and performs cell 

ranking. In Step ST4601, the UE determines whether or not the whitelist includes a 

20 CSG-ID. Alternatively, the UE determines whether or not the UE has been registered in 

a CSG cell. The UE proceeds to Step ST4602 in a case where the whitelist includes a 

CSG-ID or in a case where the UE has been registered in a CSG cell. In Step ST4602, 

the UE subtracts Qoffset csg from the measured value. The UE proceeds to Step 

ST4603 in the case where the whitelist includes no CSG-ID or in the case where the UE 

25 has not been registered in a CSG cell. In Step ST4603, the UE subtracts Qoffset noncsg
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from the measured value. The UE performs cell ranking based on the results obtained 

by the subtraction, whereby it is possible to vary the measurement criteria for performing 

cell reselection between UEs having a CSG-ID in the whitelist or UEs registered in a 

CSG and the other UEs. It is also possible to perform cell ranking only in Step ST4602 

5 or Step ST4603 and omit cell ranking in Step ST4103.  

[0231] As to the value of Qoffsetnoncsg and the value of Qoffset csg, it suffices that 

the received quality criteria for cell reselection be satisfied more rapidly in the UEs 

having a CSG-ID in the whitelist or UEs registered in a CSG than the other UEs, in 

accordance with the radio wave environments of a serving cell and neighbor cells.  

10 [0232] For example, the value of Qoffsetcsg is set to be smaller than the value of 

Qoffsetnoncsg (Qoffsetnoncsg > Qoffset csg). This makes the results calculated in 

consideration of those offsets for one cell become larger in the UEs having a CSG-ID in 

the whitelist or UEs registered in a CSG than the other UEs. Accordingly, the UEs 

having a CSG-ID in the whitelist or the UEs registered in a CSG satisfy the received 

15 quality criteria for sell reselection more rapidly than the other UEs. As a result of the 

received quality criteria for cell reselection being satisfied more rapidly, reselection to a 

suitable cell is enabled more rapidly. Therefore, it is possible to allow the UEs of a CSG 

member to perform cell reselection more rapidly than UEs of a non-CSG member for 

hybrid cells, which enables UEs of a CSG member to stay longer than UEs of a non-CSG 

20 member.  

[0233] The criteria for cell ranking may be expressed by equations below.  

[0234] As to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG, 

Rn = Qmeas, n - Qoffset csg, 

while as to the other UEs, 

25 Rn = Qmeas, n - Qoffsetnoncsg.
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[0235] Qmeas and n represent measured values of received quality of an n-th cell, and 

Rn represents calculation results of received quality in consideration of offset.  

[0236] Alternatively, the criteria for cell ranking may be expressed by equations below.  

[0237] As to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG, 

5 Rn = Qmeas, n - Qoffset - Qoffset csg, 

while as to the other UEs, 

Rn = Qmeas, n - Qoffset - Qoffsetnoncsg.  

[0238] Considering conventional Qoffset, Qoffset noncsg and Qoffset csg can be used 

only for difference between the UEs having a CSG-ID in a whitelist or the UEs registered 

10 in a CSG and the other UEs.  

[0239] The first method to the fourth method disclosed as the method of notifying a 

cycle for performing measurements for cell reselection in the fifteenth embodiment are 

applicable as the method of notifying Qoffset csg and Qoffsetnoncsg. Similar effects 

can be achieved in the cases where those are applied.  

15 [0240] Further, in the first method, a notification may be made using an SIB4 in a case 

where an SIB is used.  

Conventional offset values are transmitted together with the information of 

corresponding cells in the SIB4. The offset values are transmitted together with those 

pieces of information, and accordingly the cell ranking criteria are executed for each 

20 corresponding cell together with the conventional offset values. As the information of 

corresponding cell, a PCI range capable of being provided for hybrid cells may be used.  

This enables to set the same value to a plurality of hybrid cells, which reduces the 

information amount of the SIB4.  

[0241] Further, in the second method, only the hybrid cells may notify offset values as 

25 the broadcast information.
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[0242] In the method disclosed above, the offset value (Qoffset csg) applied to the 

UEs having a CSG-ID in the whitelist or the UEs registered in a CSG and the offset value 

(Qoffset noncsg) applied to the other UEs are provided, so that cell ranking is performed 

and then cell reselection is performed.  

5 [0243] As another method, a value (Qoffsetdelta) of a difference between the offset 

value applied to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG 

and the offset value applied to the other UEs may be provided. That is, Qoffset noncsg 

and Qoffsetdelta may be provided to be used as the criteria for cell ranking.  

[0244] For example, the criteria for cell ranking may be expressed by equations below.  

10 [0245] As to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG, 

Rn = Qmeas, n - (Qoffsetnoncsg - Qofffsetdelta), 

while as to the other UEs, 

Rn = Qmeas, n - Qoffsetnoncsg.  

[0246] As a result, similar effects to those of the method of notifying Qoffset noncsg 

15 and Qoffsetcsg, which is disclosed above, can be achieved.  

[0247] Further, as still another method, an offset value applied to the UEs having a 

CSG-ID in the whitelist or the UEs that have not been registered in a CSG may be set as 

the conventional Qoffset to be used together with the difference value Qoffset delta.  

[0248] For example, the criteria for cell ranking may be expressed by equations below.  

20 [0249] As to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG, 

Rn = Qmeas, n - (Qoffset - Qofffsetdelta), 

while as to the other UEs, 

Rn = Qmeas, n - Qoffset.  

[0250] As a result, not only similar effects to those of the method disclosed above can 

25 be achieved, but also parameters to be set can be reduced by one. That is, both
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Qoffsetcsg and Qoffsetnoncsg are not required to be set, and only Qoffset delta needs 

to be set. Accordingly, it is possible to reduce the information amount for parameter 

setting. The above-mentioned method is applicable as the notification method. As 

another method, Qoffset and Qoffset delta may be notified individually from different 

5 cells. For example, Qoffset is notified from a serving cell, while Qoffsetdelta is 

notified from a hybrid cell. Qoffsetdelta is a value used only for a hybrid cell, and thus 

it may be notified only from hybrid cells, so that the UEs having a CSG-ID in the 

whitelist or the UEs registered in a CSG may perform recalculation using the offset value 

(Qoffset delta) in the criteria for cell ranking. The other UEs are not required to 

10 perform recalculation and receive the offset value of a hybrid cell, whereby it suffices that 

only the received quality is measured. This can simplify the measurements in cell 

reselection, and an effect of reducing power consumption of a UE can be obtained.  

[0251] The method disclosed in the present embodiment is also applicable to the 

method of providing Qoffset for each CSG cell that is described in Non-Patent Document 

15 11, the method of providing one Qoffset to hybrid cells that is described in Non-Patent 

Document 12, or the method of providing two Qoffsets corresponding to an RSRP range 

of a macro cell and individually applying each Qoffset when macro cell RSRP is below or 

above an RSRP threshold. For example, those Qoffsets may be used as Qoffset of the 

criteria for cell ranking that is disclosed in the present embodiment, or used in addition to 

20 Qoffset. As a result, it is possible to taken into consideration respective Qoffsets that are 

provided for each CSG cell, are specific to hybrid, or correspond to the RSRP range of a 

macro cell.  

[0252] Further, as another method, the values described in those Non-Patent 

Documents are avoided to be applied, as the offset values applied to the UEs having a 

25 CSG-ID in the whitelist or the UEs registered in a CSG, to the other UEs. For example,
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the values described in those Non-Patent Documents may be used in Qoffsetdelta as the 

criteria for cell ranking. This enables the criteria for cell reselection to vary between the 

UEs of a non-CSG member and the UEs of a CSG member for hybrid cells.  

[0253] It is possible to use the method disclosed in the present embodiment in 

5 combination with the method disclosed in the fifteenth embodiment, the first modified 

example of the fifteenth embodiment, the second modified example of the fifteenth 

embodiment, the sixteenth embodiment, the first modified example of the sixteenth 

embodiment or the seventeenth embodiment.  

[0254] For example, FIG. 47 shows a specific operation example in a case of the 

10 combination with the fifteenth embodiment. The portions of the same step numbers as 

those of FIG. 42 are not described in FIG. 47. In Step ST4201, the UE determines 

whether or not the whitelist includes a CSG-ID. Alternatively, the UE determines 

whether or not the UE has been registered in the CSG cell. In the case where the 

whitelist includes a CSG-ID or in the case where the UE has been registered in the CSG 

15 cell, in Step ST4701, the UE subtracts Qoffsetcsg from the measured value. In a case 

where the whitelist includes no CSG-ID or in a case where the UE has not been registered 

in the CSG cell, in Step ST4702, the UE subtracts Qoffset noncsg from the measured 

value. As a result of the cell ranking performed based on the results obtained by the 

subtraction, it is possible to vary the determination criteria for performing cell reselection 

20 between the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG and the 

other UEs. It is also possible to perform cell ranking only in Step ST4701 or Step 

ST4702, and omit the cell ranking in Step ST4205 or Step ST4208.  

[0255] It is possible to use the other embodiment or modified example in combination 

through similar operations. As a result of the combination of the method disclosed in 

25 the present embodiment and the embodiment or modified example, there is obtained an
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effect that flexible handling is also available for a difference in the environment of 

respective radio waves that results from a flexible arrangement of HeNBs or HNBs 

including hybrid cells.  

[0256] The method disclosed in the present embodiment enables the criteria for cell 

5 reselection to vary between the UEs of a non-CSG member and the UEs of a CSG 

member for hybrid cells. As a result, the UEs of a CSG member are allowed to stay 

longer at the hybrid cells than the UEs of a non-CSG member.  

[0257] Accordingly, the CSG members are capable of obtaining service such as 

high-speed communications and preferential charging plan, which is dedicated to CSG 

10 members in hybrid cells, more rapidly in a longer period of time.  

[0258] Nineteenth Embodiment 

The eighteenth embodiment discloses the method in which the UEs of a CSG 

member perform cell reselection on hybrid cells more rapidly than the UEs of a non-CSG 

member, in other words, the method of facilitating (inbound) reselection to hybrid cells.  

15 [0259] In order that the UEs of a CSG member perform cell reselection from the 

hybrid cells more slowly than the UEs of a non-CSG member, in other words, in order to 

make (outbound) cell reselection from the hybrid cells difficult, the present embodiment 

discloses the case of applying the method of providing an offset value (Qoffset csg) 

applied to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG and 

20 an offset value (Qoffsetnoncsg) applied to the other UEs, and performing cell ranking 

and cell reselection with the use of those, to thereby vary the criteria for cell reselection 

between the UEs of a non-CSG member and the UEs of a CSG member.  

[0260] As a specific operation example, criteria for cell ranking may be expressed by 

equations below.  

25 [0261] As to the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG,
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Rs = Qmeas, s + Qhyst - Qoffset csg, 

while as to the other UEs, 

Rs = Qmeas, s + Qhyst - Qoffset noncsg.  

[0262] Qmeas and s represent the measured values of the received quality of a serving 

5 cell, Qhyst represents an offset value for providing hysteresis, and Rs represents the 

calculation results of the received quality of a serving cell in which the offset is taken into 

consideration.  

[0263] A hybrid cell serves as a serving cell in the reselection from the hybrid cells.  

Accordingly, in order to make the cell reselection from the hybrid cells difficult, a 

10 difference is provided in the measurement value of the serving cell between the UEs 

having a CSG-ID in the whitelist or the UEs registered in a CSG and the other UEs in cell 

ranking during cell reselection. As a specific example, calculation is performed with the 

use of Qoffsetnoncsg and Qoffset csg in Rs derivation. This enables the determination 

criteria for performing cell reselection from hybrid cells to vary between both UEs.  

15 [0264] As to the value of Qoffsetnoncsg and the value of Qoffset csg, the UEs having 

a CSG-ID in the whitelist or the UEs registered in a CSG may be set so as to satisfy the 

received quality criteria for cell reselection more slowly than the other UEs, in 

accordance with the environment of radio waves of the serving cell and neighbor cells.  

[0265] For example, the value of Qoffset csg is set to be larger than the value of 

20 Qoffsetnoncsg (Qoffsetnoncsg < Qoffset csg). Accordingly, the results calculated in 

consideration of the offsets for the serving cell that is a hybrid cell are lower in the UEs 

having a CSG-ID in the whitelist or the UEs registered in a CSG than the other UEs.  

This means that the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG 

satisfy the received quality criteria for cell reselection more slowly than the other UEs.  

25 [0266] As a result of the received quality criteria being satisfied more slowly, it is
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possible to prevent the reselection from hybrid cells from being performed before the 

received quality criteria are satisfied. This enables the UEs of a CSG member to 

perform cell reselection at hybrid cells more slowly than the UEs of a non-CSG member, 

which makes it possible for the UEs of a CSG member to stay longer than the UEs of a 

5 non-CSG member.  

[0267] FIG. 48 shows a specific operation example of cell reselection at hybrid cells.  

The portions of the same step numbers as those of FIG. 41 are not described in FIG. 48.  

The UE that has started the process of cell selection or cell reselection in Step ST4101 

performs measurements of a serving cell for cell reselection, and performs cell ranking 

10 criteria for the serving cell. In Step ST4801, the UE determines whether or not the 

whitelist includes a CSG-ID. Alternatively, the UE determines whether or not the UE 

has been registered in a CSG cell. In the case where the whitelist includes a CSG-ID or 

in the case where the UE has been registered in a CSG cell, the UE proceeds to Step 

ST4802. In Step ST4802, the UE subtracts Qoffset csg from the measured value. In 

15 the case where the whitelist includes no CSG-ID or in the case where the UE has not been 

registered in a CSG cell, the UE proceeds to Step ST4803. In Step ST4803, the UE 

subtracts Qoffsetnoncsg from the measured value. In Step ST4102, the UE determines 

whether the measurement criteria for cell reselection are satisfied based on those results 

obtained by the subtraction. This enables the determination criteria for performing cell 

20 reselection to vary between the UEs having a CSG-ID in the whitelist or the UEs 

registered in a CSG and the other UEs.  

[0268] It is also possible to avoid the use of the offset values (Qoffset csg, 

Qoffsetnoncsg) in derivation of a measured value of a serving cell in a case where cell 

ranking is performed including the received quality measured value of the serving cell in 

25 Step ST4103. In a case where those offset values are not used, the UEs of a CSG
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member are highly likely to select a serving cell.  

[0269] Alternatively, an offset value (Qoffset csgr) applied to the UEs having a 

CSG-ID in the whitelist or the UEs registered in a CSG and an offset value 

(Qoffset noncsgr) applied to the other UEs may be provided separately, and in 

5 performing the derivation of the measured values of a serving cell when cell ranking is 

performed including the measured value of the received quality of the serving cell in Step 

ST4103, those may be applied to the measured values of the serving cell to perform cell 

ranking and then perform cell reselection. In this case, Qoffsetnoncsgr is preferably 

set to be higher than Qoffset csgr. Accordingly, the results calculated in consideration 

10 of those offsets for the serving cell that is a hybrid cell are higher in the UEs having a 

CSG-ID in the whitelist or the UEs registered in a CSG than the other UEs. Therefore, 

the UEs having a CSG-ID in the whitelist or the UEs registered in a CSG are highly likely 

to select a serving cell than the other UEs.  

[0270] As a result of the criteria for cell ranking being set as described above, the UEs 

15 of a CSG member are allowed to perform cell reselection more slowly than the UEs of a 

non-CSG member in hybrid cells, which enables the UEs of a CSG member to stay longer 

at the hybrid cells than the UEs of a non-CSG member.  

[0271] The first to fourth methods, which are disclosed in the fifteenth embodiment as 

the method of notifying the cycle for performing measurements for cell reselection, are 

20 applicable to the method of notifying those parameters, and similar effects can be 

obtained.  

[0272] Through the combination of the present embodiment and the eighteenth 

embodiment, it is possible to make the reselection to the hybrid cells easier and make the 

reselection from hybrid cells more difficult in the UEs of a CSG member than the UEs of 

25 a non-CSG member. Accordingly, it is possible to allow the UEs of a CSG member to
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stay longer at the hybrid cells than the UEs of a non-CSG member.  

[0273] In the case where the present embodiment and the eighteenth embodiment are 

combined, the offset value provided for making the reselection to the hybrid cells easier 

and the offset value provided for making the cell reselection from the hybrid cells more 

5 difficult in the UEs of a CSG member than the UEs of a non-CSG member may be set to 

values different from each other or the same value.  

[0274] For example, the respective values are set such that the offset values provided 

for making the reselection are to the hybrid cells easier are Qoffsetcsgin and 

Qoffsetnoncsgin and the offset values provided for making the cell reselection from the 

10 hybrid cells more difficult are Qoffset csgout and Qoffset noncsg out. As a result, it 

is possible to cope with more flexible installation and handling of HeNBs and HNBs.  

[0275] As an example of setting to the same value, two offsets of Qoffsetl and 

Qoffset2 may be provided. In order to make the reselection to the hybrid cells easier, 

Qoffsetcsg is set to Qoffsetl and Qoffsetnoncsg is set to Qoffset2 to be used in the 

15 derivation of a cell ranking Rn of neighbor cells. On the other hand, in order to make 

the cell reselection from the hybrid cells more difficult, Qoffset csg is set to Qoffset2 and 

Qoffsetnoncsg is set to Qoffsetl to be used in the derivation of a cell ranking Rs of 

serving cells. Qoffsetl may be set to be lower than Qoffset2. This reduces the number 

of parameters, leading to a reduction in information amount to be transmitted to the UEs.  

20 [0276] The notification methods disclosed in the fifteenth embodiment and the 

eighteenth embodiment can be used as the method of notifying those parameters, and the 

combination of various notification methods are allowed.  

[0277] For example, Qoffset csgin and Qoffset noncsgin may be notified from the 

serving cell on the SIB4 for being used in the derivation of the cell ranking Rn of 

25 neighbor cells, whereas Qoffset csgout and Qoffsetnoncsgout may be notified only
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from the hybrid cells on the SIBI for being used in the derivation of the cell ranking Rs of 

serving cells in the hybrid cells.  

[0278] This reduces the information amount notified from the cells which are not 

hybrid cells.  

5 [0279] In a case where two offsets of Qoffsetl and Qoffset2 are provided, a 

notification may be made on the SIBI of all cells. As a result, it is possible to reduce the 

information amount to be notified also in the hybrid cells.  

[0280] The method disclosed in the present embodiment can be used in combination 

with the method disclosed in the fifteenth embodiment, the first modified example of the 

10 fifteenth embodiment, the second modified example of the fifteenth embodiment, the 

sixteenth embodiment, the first modified example of the sixteenth embodiment, the 

seventeenth embodiment or the eighteenth embodiment.  

[0281] Through the combination of the method disclosed in the present embodiment 

and the above-mentioned embodiment or modified example, it is possible to make the 

15 reselection to the hybrid cells easier and make the reselection from the hybrid cells more 

difficult in the UEs of a CSG member than the UEs of a non-CSG member even in 

various environments of radio waves that result from a flexible arrangement of the 

HeNBs or HNBs including hybrid cells. Accordingly, it is possible to allow the UEs of 

a CSG member to stay longer at the hybrid cells than the UEs of a non-CSG member.  

20 [0282] Twentieth Embodiment 

The embodiment above discloses the method of reselecting a cell to/from the 

hybrid cells for allowing the UEs of a CSG member to stay longer at the hybrid cells than 

the UEs of a non-CSG member. The present embodiment discloses the method of 

handover (inbound HO / outbound HO) to/from the hybrid cells for allowing the UEs of a 

25 CSG member to stay longer at the hybrid cells than the UEs of a non-CSG member.



152 

[0283] In the handover to/from hybrid cells, the process, rule and criteria of the 

handover are varied between the UEs of a non-CSG member and the UEs of a CSG 

member. As a specific method, as to the parameters used in HO to/from hybrid cells, the 

parameters applied to the UEs having a CSG-ID in the whitelist or the UEs registered in a 

5 CSG and the parameters applied to the other UEs are provided. By setting the 

parameters to different values between the UEs of a non-CSG member and the UEs of a 

CSG member, it is possible to vary the criteria for handover to/from hybrid cells between 

the UEs of a non-CSG member and the UEs of a CSG member.  

[0284] Examples of parameters used in handover to/from hybrid cells include 

10 parameters serving as indicators for determining whether or not an event occurs in a 

measurement report. That includes thresholds of event occurrence (Thresh, Thresh1, 

Thresh2), an offset value (Ocs) of a serving cell that is applied to the measurement results 

of the received quality, an offset value (Ofs) of the frequency of a serving cell that is 

applied to the measurement results of the received quality, an offset value (Ocn) of 

15 neighbor cells that is applied to the measurement results of the received quality, an offset 

value (Ofn) of the frequency of neighbor cells that is applied to the measurement results 

of the received quality, an offset value (Off) for each event and a hysteresis (Hys) for 

each event.  

[0285] For example, as to the threshold of event occurrence, Thresh csg applied to the 

20 UEs having a CSG-ID in a whitelist or the UEs registered in a CSG and Thresh noncsg 

applied to the other UEs are provided in a case where the serving cell is a hybrid cell.  

By setting Threshcsg higher than Thresh noncsg, event for handover occurs in the UEs 

of a CSG member more slowly than the UEs of a non-CSG member, which enables the 

UEs of a CSG member to stay longer at the hybrid cells than the UEs of a non-CSG 

25 member.
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[0286] For example, as to the offset values of neighbor cells, Ocn csg applied to the 

UEs having a CSG-ID in the whitelist or the UEs registered in a CSG and Ocn noncsg 

applied to the other UEs are provided. In a case where the offset value is subtracting 

from the measurement results of the received quality, Ocn-noncsg is set higher than 

5 Ocn-csg. In a case where the neighbor cells are hybrid cells, the UEs of a CSG member 

calculate the received quality of the neighbor cells using Ocn csg, and the UEs of a 

non-CSG member calculate the received quality of the neighbor cells using Ocn noncsg.  

Ocnnoncsg is set higher than Ocn csg, and thus event for handover occurs more rapidly 

in the UEs of a CSG member than the UEs of a non-CSG member, which enables the 

10 handover to the hybrid cells rapidly.  

[0287] As to the method of notifying the parameters, the parameters may be notified 

individually from the serving cell to the UEs that performs measurement. For example, 

the parameters may be notified by being included in a measurement control message.  

As a result, the respective UEs can perform setting individually, and setting can be 

15 performed individually in accordance with the situation of radio waves of the UEs, 

whereby it is possible to obtain excellent communication quality of the respective UEs.  

[0288] Alternatively, prior to the measurements in the UEs, a difference between the 

parameter applied to the UEs having a CSG-ID in the whitelist or the UEs registered in a 

CSG and the parameter applied to the other UEs may be broadcast from the serving cell 

20 as the broadcast information.  

Any one of the parameters may be notified dedicatedly to the UEs so that 

derivation is performed using the difference value. This reduces the information notified 

dedicatedly to the UEs, which reduces the resource load for signaling.  

[0289] Still alternatively, the difference value may be preliminarily determined in a 

25 static manner such that a base station as well as a UE can recognize the information in
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advance. There is no need to broadcast the difference as the broadcast information, 

which further reduces the resource load for signaling.  

[0290] The method disclosed in the present embodiment enables the UEs of a CSG 

member to perform HO more rapidly than the UEs of a non-CSG member in the handover 

5 to the hybrid cells and the UEs of a CSG-member to perform handover more slowly than 

the UEs of a non-CSG member in the handover from the handover to the hybrid cells.  

This allows the UEs of a CSG member to stay longer at the hybrid cells than the UEs of a 

non-CSG member.  

[0291] The method disclosed in the present embodiment is applicable also in the case 

10 where the serving cell does not recognize whether the UE makes access in an open mode 

or a closed mode, and also in such a case, similar effects can be achieved.  

[0292] It is possible to use the method disclosed in the present embodiment in 

combination with the method disclosed in the fifteenth embodiment, the first modified 

example of the fifteenth embodiment, the second modified example of the fifteenth 

15 embodiment, the sixteenth embodiment, the first modified example of the sixteenth 

embodiment, the seventeenth embodiment, the eighteenth embodiment or the nineteenth 

embodiment.  

[0293] Through the combination of the method disclosed in the present embodiment 

and the above-mentioned embodiment or modified example, it is possible to allow the 

20 UEs of a CSG member to stay longer at the hybrid cells than the UEs of a non-CSG 

member irrespective of the UE state, that is, even when the UE is not only in the 

RRCIdle state but also in the RRCConnected state.  

[0294] Twenty-First Embodiment 

The problem of the present embodiment is described below. For example, 

25 there is conceivable the service in which the same owner posses the cells having the same
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CSG-ID, the cells having the same CSG-ID offer the same charging benefit, or the cells 

having the same CSG-ID offer the same benefit at a communication speed. As a result, 

the user may desire to reselect the cell having the same CSG-ID.  

[0295] In order to solve this problem, in the present embodiment, an offset value 

5 (Qoffset samecsg) adaptable to neighbor cells having the same CSG-ID as that of the 

serving cell and an offset value (Qoffset diffcsg) adaptable to neighbor cells having a 

CSG-ID different from that of the serving cell are provided.  

[0296] The offsets are individually provided for the neighbor cells having the same 

CSG-ID as that of the serving cell and the neighbor cells having a CSG-ID different from 

10 that of the serving cell are provide as described above, whereby it is possible to vary the 

criteria for cell reselection between the neighbor cells having the same CSG-ID and the 

neighbor cells having a different CSG-ID. This enables to more easily reselect the cell 

having the same CSG-ID as that of the serving cell compared with the cell having a 

CDG-ID different therefrom.  

15 [0297] A specific operation example is described with reference to FIG. 46. The 

portions of the same step numbers as those of FIG. 41 are not described in FIG. 46. In 

Step ST4103, the UE performs measurements for cell reselection and performs cell 

ranking. In Step ST4601, the UE determines whether or not the CSG-ID of the neighbor 

cell where measurements have been performed is the same as that of the serving cell. In 

20 a case of determining that the CSG-ID is the same, the UE proceeds to Step ST4602. In 

Step ST4602, the UE subtracts Qoffset samecsg from the measured value. In a case of 

determining that the CSG-ID is different, the UE proceeds to Step ST4603. In Step 

ST4603, the UE subtracts Qoffsetdiffcsg from the measured value. Cell ranking is 

performed based on those results obtained by the subtraction, whereby it is possible to 

25 vary the measurement criteria for performing cell reselection between the neighbor cells
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having the same CSG-ID and the neighbor cells having a different CSG-ID. It is also 

possible to perform cell ranking only in Step ST4602 or Step ST4603 and omit cell 

ranking in Step ST4103.  

[0298] As to the value of Qoffsetsamecsg and the value of Qoffset diffcsg, the cell 

5 having the same CSG-ID as that of the serving cell is more likely to satisfy the received 

quality criteria for reselection than the cell having a CSG-ID different therefrom, in 

accordance with the environment of radio waves of the serving cell and the neighbor 

cells.  

[0299] For example, the value of Qoffsetsamecsg is set to be smaller than the value of 

10 Qoffsetdiffcsg (Qoffsetdiffcsg > Qoffsetsamecsg). As a result, the cell having the 

same CSG-ID as that of the serving cell is more likely to satisfy the received quality 

criteria for reselection than the cell having a CSG-ID different therefrom. The received 

quality criteria is more likely to be satisfied, which facilitates the reselection of a cell 

having the same CSG-ID.  

15 [0300] The criteria for cell ranking may be expressed by equations below.  

[0301] As to the neighbor cells having the same CSG-ID as that of the serving cell, 

Rn = Qmeas, n - Qoffsetsamecsg, 

while as to the neighbor cells having a CSG-ID different from that of the serving cell, 

Rn = Qmeas, n - Qoffsetdiffcsg.  

20 [0302] Qmeas and n represent the measured values of received quality of an n-th cell, 

and Rn represents the calculation results of received quality in which the offset is taken 

into consideration.  

[0303] Further, the Qoffset samecsg and Qoffset diffcsg may be set such that only the 

UEs having a CSG-ID in the whitelist or the UEs registered in a CSG are adaptable 

25 thereto. The UEs that have not been registered in a CSG do not desire to reselect the cell
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having the same CSG-ID. This alleviates the wasteful processing load of the UEs that 

have not been registered in a CSG, and accordingly an effect of reducing power 

consumption of the UEs can be achieved.  

[0304] Alternatively, the criteria for cell ranking may be expressed by equations below.  

5 [0305] As to the neighbor cells having the same CSG-ID as that of the serving cell, 

Rn = Qmeas, n - Qoffset - Qoffsetsamecsg, 

while as to the neighbor cells having a CSG-ID different from that of the serving cell, 

Rn = Qmeas, n - Qoffset - Qoffsetdiffcsg.  

[0306] Qoffsetsamecsg and Qoffset diffcsg can be used only for providing a 

10 difference between the case of the same CSG-ID as that of the serving cell and the case of 

the CSG-ID different from that of the serving cell, in consideration of the conventional 

Qoffsets.  

[0307] As the method of notifying Qoffset samecsg and Qoffset diffcsg, the first 

method to the fourth method that are disclosed as the method of notifying the cycle for 

15 performing measurements for cell reselection in the fifteenth embodiment can be applied.  

In a case where those are applied, similar effects can be achieved.  

[0308] Further, in the first method, a notification may be made using the SIB4 in the 

case of using an SIB.  

In the SIB4, the conventional offset values are transmitted together with the 

20 information of the corresponding cell. As a result of the offset values being transmitted 

together with the information, cell ranking criteria can be executed together with the 

conventional offset values for each corresponding cell.  

[0309] In the method disclosed above, the offset value (Qoffset samecsg) applied to 

the neighbor cells having the same CSG-ID as that of the serving cell and the offset value 

25 (Qoffset diffcsg) applied to the neighbor cells having a CSG-ID different from that of the



158 

serving cell are provided, so that cell ranking is performed using those and cell reselection 

is performed.  

[0310] As another method, there may be provided a difference value (Qoffset delta2) 

between the offset value applied to the neighbor cells having the same CSG-ID as that of 

5 the serving cell and the offset value applied to the neighbor cells having a CSG-ID 

different from that of the serving cell. That is, Qoffsetdiffcsg and Qoffset delta2 may 

be provided to be used in the criteria for cell ranking.  

[0311] For example, the criteria for cell ranking may be expressed as equations below.  

[0312] As to the neighbor cells having the same CSG-ID as that of the serving cell, 

10 Rn = Qmeas, n - (Qoffsetdiffcsg - Qoffsetdelta2), 

while as to the neighbor cells having a CSG-ID different from that of the serving cell, 

Rn = Qmeas, n - Qoffsetdiffcsg.  

[0313] As a result, similar effects to those of the method of notifying Qoffset samecsg 

and Qoffset diffcsg, which is disclosed above, can be achieved.  

15 [0314] As still another method, the offset value applied to the neighbor cells having a 

CSG-ID different from that of the serving cell may be set as the conventional Qoffset to 

be used together with the difference value Qoffset delta2.  

[0315] For example, the criteria for cell ranking may be expressed as equations below.  

[0316] As to the neighbor cells having the same CSG-ID as that of the serving cell, 

20 Rn = Qmeas, n - (Qoffset - Qoffsetdelta2), 

while as to the neighbor cells having a CSG-ID different from that of the serving cell, 

Rn = Qmeas, n - Qoffset.  

[0317] As a result, it is possible not only to achieve similar effects to those of the 

method disclosed above, but also to reduce the parameters to be set by one. That is, both 

25 Qoffsetsamecsg and Qoffset diffcsg are not required to be set, and it suffices that
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Qoffsetdelta2 is set. Therefore, it is possible to reduce the information amount for 

parameter setting. The above-mentioned methods are applicable as the notification 

method. As another method, Qoffset and Qoffsetdelta2 may be notified individually 

from different cells. For example, Qoffset is notified from the serving cell while 

5 Qoffsetdelta2 is notified from the CSG cell. Qoffsetdelta2 is the value used only for 

the CSG cells, and thus it may be notified only from the CSG cells and, in the criteria for 

cell ranking, recalculation may be performed using the offset value (Qoffset delta2) for 

the neighbor cells having the same CSG-ID as that of the serving cell. Recalculation is 

not required for non-CSG cells, and it suffices that the received quality is measured.  

10 This enables to simplify the measurements in cell reselection, and an effect of reducing 

power consumption of a UE is achieved.  

[0318] The method disclosed in the present embodiment is also applicable to the 

method of providing Qoffset for each CSG cell that is described in Non-Patent Document 

11, the method of providing one Qoffset to hybrid cells that is described in Non-Patent 

15 Document 12, or the method of providing two Qoffsets corresponding to an RSRP range 

of a macro cell and applying each Qoffset when macro cell RSRP is below or above an 

RSRP threshold. For example, those Qoffsets may be used as Qoffsets in the criteria for 

cell ranking disclosed in the present embodiment or may be used in addition to Qoffsets.  

This also enables to take into consideration each Qoffset that is, for example, provided for 

20 each CSG cell, is specific to hybrid or corresponds to the RSRP range of a macro cell.  

[0319] It is possible to use the method disclosed in the present embodiment in 

combination with the method disclosed in the fifteenth embodiment, the first modified 

example of the fifteenth embodiment, the second modified example of the fifteenth 

embodiment, the sixteenth embodiment, the first modified example of the sixteenth 

25 embodiment, the seventeenth embodiment, the eighteenth embodiment, the nineteenth
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embodiment or the twentieth embodiment.  

[0320] For example, a specific operation example in a case of the combination with the 

fifteenth embodiment is described with reference to FIG. 47. The portions of the same 

step numbers as those of FIG. 42 are not described in FIG. 47. In Step ST4201, the UE 

5 determines whether or not the whitelist includes a CSG-ID. Alternatively, the UE 

determines whether or not the UE has been registered in a CSG cell. The UE executes 

Step ST4701 in the case where the whitelist includes a CSG-ID or in the case where the 

UE has been registered in a CSG-ID. In Step ST4701, the UE subtracts 

Qoffsetsamecsg from the measured value in the case where the CSG-ID of the neighbor 

10 cell where measurements have been performed is the same as that of the serving cell.  

On the other hand, in Step ST4701, the UE subtracts Qoffset diffcsg from the measured 

value in the case where the CSG-ID has been determined to be different from that of the 

serving cell. The UE performs cell ranking based on those results of the distraction. In 

Step ST4702, the UE executes especially nothing in the case where the whitelist includes 

15 no CSG-ID or the case where the UE has not been registered in a CSG cell. This 

enables to vary the determination criteria for performing cell reselection between the 

neighbor cells having the same CSG-ID and the neighbor cells having a different 

CSG-ID.  

[0321] It is possible to use the other embodiment or modified example in combination 

20 through similar operations. The method disclosed in the present embodiment is 

combined with the above-mentioned embodiment or modified example, whereby there is 

achieved an effect of enabling flexible handling of a difference in environment of 

respective radio waves that results from a flexible arrangement of HeNBs or HNBs.  

[0322] The method disclosed in the present embodiment enables the determination 

25 criteria for performing cell reselection between the neighbor cells having the same
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CSG-ID and the neighbor cells having a different CSG-ID. As a result, the cells having 

the same CSG-ID as that of the serving cell can be more likely to be reselected than the 

cells having a CSG-ID different therefrom. This allows a user to select the cells having 

the same CSG-ID continuously, whereby the user can receive the same service of the 

5 same CSG-ID. Therefore, an effect of the construction of a mobile communication 

system easily used by a user can be achieved.  

[0323] Twenty-Second Embodiment 

In order that a CSG member be able to receive the service such as high-speed 

communications and preferential charging plan for the CSG member in the hybrid cells 

10 more rapidly in a longer period of time, the UEs of a CSG member are required to stay 

longer at hybrid cells than the UEs of a non-CSG member.  

[0324] FIG. 49 is a conceptual diagram in a case where the UEs of a CSG member are 

caused to stay longer at hybrid cells than the UEs of a non-CSG member. In the figure, 

4901 denotes a non-CSG cell, which is a macro cell (eNB) here. 4902 denotes the 

15 coverage of the non-CSG cell 4901. 4903 denotes a HeNB in a hybrid access mode, that 

is, a hybrid cell. 4904 denotes the coverage that can be accessed in an open access mode 

as well as a closed access mode by the hybrid cell 4903. 4905 denotes the coverage 

accessed only in the closed access mode by the hybrid cell 4903. 4906 denotes the UE 

of the same CSG member as the CSG to which the hybrid cell 4903 belongs. 4907 

20 denotes the UE of a non-CSG member. The UE 4906 of the CSG member 

communicates with the non-CSG cell 4901 outside the area of the coverage 4905, and the 

UE 4906 that has moved to the area of the coverage 4905 communicates with the hybrid 

cell 4903 by cell reselection. The UE 4907 of the non-CSG member still communicates 

with the non-CSG cell 4901 also in the area of the coverage 4905, and is allowed to 

25 communicate with the hybrid cell 4903 by sell reselection only after moving to the
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coverage 4904.  

[0325] As described above, when the UEs of a CSG member are caused to stay longer 

than the UEs of a non-CSG member in the reselection to a hybrid cell or from a hybrid 

cell, the coverage only in the closed access mode becomes wider than the coverage in the 

5 open access mode in some cases. In the above-mentioned case, if the initial 

transmission power of the UE in starting uplink communication at a hybrid cell is the 

same between the UEs of a CSG member and the UEs of a non-CSG member, the 

coverage that can be accessed by the UEs of a CSG member becomes wider, increasing a 

possibility that the uplink transmission of the UEs of a CSG member may fail.  

10 [0326] The process in starting uplink communication includes a random access (RA) 

procedure. PRACH is used as a physical channel in the RA procedure. The PRACH 

preamble is used in the initial transmission of PRACH. The initial transmission power 

Pprach of PRACH is determined as follows (Non-Patent Document 13, Non-Patent 

Document 14).  

15 [0327] Pprach=min{Pcmax, PREAMBLERECEIVEDTARGETPOWER+PL}JdBm] 

Pcmax = min{Pemax, Pumax} 

where PREAMBLERECEIVEDTARGETPOWER represents the target 

received power of a base station, PL represents path loss, Pemax represents the maximum 

permissible power that is set for each cell, and Pumax represents the maximum 

20 transmission power of a UE. Pemax is the maximum permissible power that is notified 

to the UEs as, for example, the broadcast information from each cell and is common to all 

UEs being served. Pumax is determined in advance correspondingly to a power class of 

each UE.  

[0328] As can be seen from the derivation equation for the initial transmission power 

25 Pprach of PRACH, the initial transmission power is limited by Pcmax in a case of, for
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example, large PL. Pcmax is limited by Pemax as well, which means that the initial 

transmission power of PRACH is limited by Pemax. Pemax is common to all UEs being 

served by the cell, which has the same value for the UEs of a CSG member as well as the 

UEs of a non-CSG member in a hybrid cell. Accordingly, in a case where the PRACH 

5 initial transmission power is limited by Pemax, such as the case of large PL, the UEs of a 

CSG member as well as the UEs of a non-CSG member cannot perform transmission 

exceeding the common Pemax. Therefore, there is a high possibility that in hybrid cells, 

the uplink transmission of the UEs of a CSG member may fail in a case where the 

coverage that can be accessed by the UEs of a CSG member becomes wider compared 

10 with the UEs of a non-CSG member.  

[0329] This problem arises in any state of the RRC_Idle state and RRCConnected 

state. For example, in the RRC_Idle state, this problem arises in a case where the UE of 

a CSG member performs cell reselection to the hybrid cell, while in the RRCConnected 

state, this problem arises in a case where the UE of a CSG member performs HO to the 

15 hybrid cell. This problem is not described in any prior art document nor discussed by 

3GPP.  

[0330] The present embodiment discloses, in order to solve this problem, the method 

capable of varying the initial transmission power of a UE in starting uplink 

communication between the UEs of a CSG member and the UEs of a non-CSG member.  

20 As a specific example, in order to vary the initial transmission power of PRACH between 

the UEs of a CSG member and the UEs of a non-CSG member, the maximum permissible 

power used in derivation of the PRACH initial transmission power is individually 

provided for the UEs of a CSG member and the UEs of a non-CSG member in the hybrid 

cell. The maximum permissible power for a CSG member is represented by Pemaxcsg, 

25 whereas the maximum permissible power for a non-CSG member is represented by
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Pemaxnoncsg.  

[0331] The derivation equation of the initial transmission power Pprach in a hybrid cell 

is expressed as follows.  

[0332] Pprach=min{Pcmax, PREAMBLERECEIVEDTARGETPOWER+PL}JdBm] 

5 As to the CSG member, Pcmax = min{Pemaxcsg, Pumax}, while as to the 

non-CSG member, Pcmax = min{Pemaxnoncsg, Pumax}.  

[0333] As a result, it is possible for the initial transmission power Pprach in a hybrid 

cell to have the maximum permissible power different between the UEs of a CSG 

member and the UEs of a non-CSG member in a case of, for example, large PL. In a 

10 case where the coverage of the UEs of a CSG member becomes wider compared with the 

UEs of a non-CSG member in the hybrid cell, it is possible to reduce the uplink 

transmission failure of the UEs of a CSG member by setting Pemaxcsg larger than 

Pemaxnoncsg.  

[0334] Further, it is possible to vary the initial transmission power for each cell in the 

15 both UEs by providing the maximum permissible power for each cell individually for the 

UEs of a CSG member and the UEs of a non-CSG member. This enables the flexible 

arrangement of hybrid cells as a system and accordingly enables handling of an increase 

in the number of HeNBs to be operated in the future.  

[0335] The method of deriving the uplink initial transmission power in the hybrid cell, 

20 which is disclosed here, is applicable in starting uplink communication in the hybrid cell 

in a case where, for example, the UE of a CSG member performs cell reselection to the 

hybrid cell in the RRCIdle state. Further, the method is applicable in starting uplink 

communication in the hybrid cell to be targeted in a case where, for example, the UE of a 

CSG member executes HO to the hybrid cell in the RRCConnected state.  

25 [0336] The method of notifying the UEs of the maximum permissible power used in
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the hybrid cell is described below.  

[0337] As a first method, the above-mentioned maximum permissible power is notified 

from the cell in which the power is set to the UEs being served thereby on the PBCH or 

PDSCH using the BCCH as the broadcast information. The maximum permissible 

5 power is notified on the PBCH using the master information (MIB) or on the PDSCH 

using the system information (SIB). The MIB is mapped on the PBCH, and accordingly 

the method in which the MIB is used is excellent in that a UE is capable receiving just a 

small amount of control delay. In the case of using the SIB, the maximum permissible 

power is notified using the SIB 1. This is the method excellent in that the MIB or SIB 1 

10 is the absolutely required minimum amount of broadcast information received in a time 

period from the start of cell search to entering the idle state (RRC-Idle state) and that the 

control delay of a UE is reduced. Further, the maximum permissible power is notified 

using the channel for transmitting the broadcast information even in the method of 

notifying the power in the system information other than the SIB 1, which is the method 

15 excellent in that all UEs being served can be notified and that radio resources are 

effectively used.  

[0338] As a second method, the above-mentioned maximum permissible power is 

dedicatedly notified to the UEs that perform HO from the serving cell in performing HO 

on the cell in which the power is set as the target cell. The maximum permissible power 

20 may be notified, to the UEs, by being included in the information of the target cell that is 

required for performing HO or may be notified using another message. It is possible to 

reduce the number of necessary messages as a result of the maximum permissible power 

being notified by being included in the information of the target cell, which reduces the 

time period required for completing HO. On the other hand, in a case of notifying the 

25 maximum permissible power using the another message, the message can be notified only
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in the case of the cell that requires setting of the maximum permissible power.  

Accordingly, in a case of HO to the cell that does not require the setting of the maximum 

permissible power, it is possible to reduce the information amount that is required for the 

notification and reduce the number of messages.  

5 [0339] The value of the maximum permissible power (Pemaxcsg) for a CSG member 

and the value of the maximum permissible power (Pemax_noncsg) for a non-CSG 

member may be determined by a hybrid cell or may be determined by the network side 

(such as MME and HeNBGW). In the case of the determination by the network side, the 

maximum permissible power is notified in advance form the network side to the hybrid 

10 cell. This notification can be made using the interface Si of the hybrid cell and the 

network side.  

Through the determination by the network side, the values can be set based on 

the environment of radio waves of the neighbor cells and load condition (for example, the 

number of connected users) thereof. This enables reductions in the condition in which 

15 communications cannot be made, connection delay due to erroneous communication, an 

increase of signaling amount, load concentration and the like.  

[0340] In the above-mentioned methods, the maximum permissible power for a CSG 

member is represented by Pemaxcsg, whereas the maximum permissible power for a 

non-CSG member is represented by Pemaxnoncsg. As another method, a maximum 

20 permissible power (Pemaxcommon) common to the CSG member and non-CSG 

member may be provided and a difference (Pemaxdelta) of the maximum permissible 

power between the CSG member and non-CSG member may be provided. An example 

of the derivation equation for the initial transmission power Pprach in the hybrid cell on 

this occasion is expressed as follows.  

25 [0341] Pprach=min{Pcmax, PREAMBLERECEIVEDTARGETPOWER+PL}JdBm]
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As to the CSG member, Pcmax = min{Pemaxcommon + Pemaxdelta, 

Pumax}, while as to the non-CSG member, Pcmax = min{Pemax common, Pumax}.  

This enables the UEs of a CSG member and the UEs of a non-CSG member to have 

different maximum permissible power, and accordingly similar effects to those of the 

5 above-mentioned methods are achieved.  

[0342] Note that Pemax set as the conventional maximum permissible power may be 

the common parameter Pemax common. As a result, the method of deriving the initial 

transmission power of a non-CSG member does not need to be changed from the current 

method. Therefore, an effect of preventing a mobile communication system from 

10 becoming intricate can be achieved.  

[0343] Further, as another method, Pumax may be provided individually for a CSG 

member and a non-CSG member. Pumax represents the maximum transmission power 

of a UE, which is determined in advance in accordance with the power class of each UE.  

Pumax may be determined in advance for a CSG member (Pumax_csg) and a non-CSG 

15 member (Pumax_noncsg) in accordance with the power class of each UE. An example 

of the derivation equation for the initial transmission power Pprach in the hybrid cell on 

this occasion is expressed as follows.  

[0344] Pprach=min{Pcmax, PREAMBLERECEIVEDTARGETPOWER+PL}JdBm] 

As to the CSG member, Pcmax = min{Pemax, Pumax csg}, while as to the 

20 non-CSG member, Pcmax = min{Pemax, Pumaxnoncsg}.  

Accordingly, Pemax can be set to be common to all UEs being served, and thus 

what is required is the setting little different from the conventional setting.  

[0345] A static value may be taken as a mobile communication system. The static 

value refers to a value known to a UE and a base station as a mobile communication 

25 system and a known value described in a specification. A radio signal does not occur
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between a base station (on a network side) and a UE with the use of a static value.  

Accordingly, an effect can be achieved in that radio resources are effectively used.  

Further, the static value is a value determined in a static manner, with the result that an 

effect of preventing erroneous reception of a radio signal from occurring can be achieved.  

5 [0346] Described below is a specific operation example in a case where the maximum 

permissible power for a CSG member is set as Pemax csg and the maximum permissible 

power for a non-CSG member is set as Pemaxnoncsg in hybrid cells.  

[0347] FIG. 50 shows an example of the process until the PRACH initial transmission 

in hybrid cells.  

10 [0348] First, the UE of a CSG member is described. In Step ST5001, the UE of a 

CSG member camps on the hybrid cell after, for example, cell reselection. The hybrid 

cell transmits the broadcast information in Step ST5004, and the UE of a CSG member 

receives the broadcast information. The broadcast information includes the maximum 

permissible power. In a case where uplink transmission occurs in the UE of a CSG 

15 member in Step ST5005, the UE proceeds to Step ST5007, and derives the uplink initial 

transmission power using the maximum permissible power for the UE of a CSG member 

(Pemax_csg). The UE of a CSG member sets the uplink initial transmission power to 

the transmission power in Step ST5009 and then starts the uplink transmission in Step 

ST5011.  

20 [0349] Next, the UE of a non-CSG member is described. In Step ST5002, the UE of 

a non-CSG member camps on a hybrid cell after, for example, cell reselection. The 

hybrid cell transmits the broadcast information in Step ST5004, and the UE of a non-CSG 

member receives the broadcast information. The broadcast information includes the 

maximum permissible power. In a case where uplink transmission occurs in the UE of a 

25 non-CSG member in Step ST5006, the UE proceeds to Step ST5008, and derives the
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uplink initial transmission power using the maximum permissible power for the UE of a 

non-CSG member (Pemax_noncsg). The UE of a non-CSG member sets the uplink 

initial transmission power to the transmission power in Step ST5010 and then starts the 

uplink transmission in Step ST5012.  

5 [0350] Note that the timing at which uplink transmission occurs differs for each UE, 

and accordingly the timing of uplink initial transmission differs for each UE. Therefore, 

for example, Step ST5012 may be executed subsequently to Step ST5011 as shown in the 

figure, or Step ST5011 may be executed subsequently to Step ST5012.  

[0351] As described above, the maximum permissible power used for deriving the 

10 uplink initial transmission power is varied in accordance with whether the UE that is 

camping on the hybrid cell belongs to a CSG member or a non-CSG member, whereby it 

is possible to increase the transmission power of uplink transmission for the UE of a CSG 

member even in a case where the UE of a CSG member camps on the area that can be 

accessed. This enables to secure the uplink received power sufficient for 

15 communications in hybrid cells.  

[0352] The method disclosed in the present embodiment enables to solve a problem 

that the uplink transmission of the UEs of a CSG member fails in a case where the 

coverage of the UEs of a CSG member becomes wider compared with the UEs of a 

non-CSG member in hybrid cells.  

20 [0353] In addition, it is possible for the UEs of a CSG member to stay longer at hybrid 

cells than the UEs of a non-CSG member, and accordingly the CSG member can receive 

the service such as high-speed communications and preferential charging plan for the 

CSG member in hybrid cells more rapidly in a longer period of time.  

[0354] Further, it is possible to provide lower maximum permissible power to the UEs 

25 of a non-CSG member compared with the UEs of a CSG member, and thus the UEs of a
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non-CSG member can be prevented from being provided with transmission power larger 

than necessary in a case of large PL, which enables to reduce the uplink interference 

power.  

[0355] Twenty-Third Embodiment 

5 In order to allow the initial transmission power of the UE when starting uplink 

communication to vary between the UEs of a CSG member and the UEs of a non-CSG 

member, in the present embodiment, the criteria difference between the UEs having a 

CSG-ID in the whitelist or the UEs registered in a CSG and the other UEs in cell 

reselection.  

10 [0356] As a specific example, a difference between the threshold (Sintrasearch) for 

cell reselection in case where the whitelist includes no CSG-ID and the threshold 

(S_intrasearchCSG) for cell reselection in a case where the whitelist includes a CSG-ID 

or the UE has been registered in a CSG, which are disclosed in the seventeenth 

embodiment, is used.  

15 [0357] Further, as another specific example, a difference between the offset value 

(Qoffset csgin) applied to the UEs having a CSG-ID in the whitelist or the UEs 

registered in a CSG and the offset value (Qoffset noncsgin) applied to the other UEs, 

which are disclosed in the eighteenth embodiment, is used. This difference may be the 

difference value (Qoffsetdelta).  

20 [0358] Further, as still another specific example, a difference between the offset value 

(Qoffset csgout) applied to the UEs having a CSG-ID in the whitelist or the UEs 

registered in a CSG and the offset value (Qoffset noncsgout) applied to the other UEs, 

which are disclosed in the nineteenth embodiment, is used. This difference may be a 

difference value.  

25 [0359] It suffices that those difference values are used as the difference values of the
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maximum permissible power used in deriving the PRACH initial transmission power in 

hybrid cells between the UEs of a CSG member and the UEs of a non-CSG member.  

[0360] In the case of the threshold (S-intrasearch) for cell reselection when the 

whitelist includes no CSG-ID and the threshold (S_intrasearchCSG) for cell reselection 

5 when the whitelist includes a CSG-ID, which are disclosed in the seventeenth 

embodiment, this difference is used. The difference value is Sintrasearchdelta.  

[0361] Sintrasearch delta = S intrasearch - SintrasearchCSG 

This value is Pemax delta (= Pemax_csg - Pemax noncsg) that is a difference 

value of the maximum permissible power used in deriving the PRACH initial 

10 transmission power between the UEs of a CSG member and the UEs of a non-CSG 

member.  

[0362] The value may be expressed by 

Pemaxdelta = Sintrasearchdelta 

or 

15 Pemaxdelta = S intrasearchdeltal.  

[0363] In the case of the offset value (Qoffset csgin) applied to the UEs having a 

CSG-ID in the whitelist or the UEs registered in a CSG and the offset value 

(Qoffset noncsgin) applied to the other UEs, which are disclosed in the eighteenth 

embodiment, taking the difference value as Qoffsetdelta (= Qoffsetnoncsgin 

20 Qoffsetcsgin), the value may be expressed by 

Pemaxdelta = Qoffsetdelta 

or 

Pemaxdelta = |Qoffset delta.  

[0364] In the case of the offset value (Qoffset csgout) applied to the UEs having a 

25 CSG-ID in the whitelist or the UEs registered in a CSG and the offset value
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(Qoffset noncsgout) applied to the other UEs, which are disclosed in the nineteenth 

embodiment, taking the difference value as Qoffset delta (= Qoffset csgout 

Qoffsetnoncsgout), the value may be expressed by 

Pemaxdelta = Qoffsetdelta 

5 or 

Pemaxdelta = |Qoffset delta.  

[0365] Described below is a specific operation example of the method of using the 

criteria difference applied to the UEs having a CSG-ID in the whitelist or the UEs 

registered in a CSG and the other UEs in the cell reselection, in deriving the maximum 

10 permissible power in hybrid cells.  

[0366] FIG. 51 shows the outline of the process until the PRACH initial transmission 

in hybrid cells in a case where the difference of cell reselection threshold is used.  

[0367] First, the UE of a CSG member is described. In Step ST5101, the UE of a 

CSG member camps on a cell A after, for example, cell reselection. The cell A 

15 transmits the broadcast information in Step ST5104, and the UE of a CSG member 

receives the broadcast information. The broadcast information includes the cell 

reselection thresholds. In Step ST5105, the UE of a CSG member performs cell 

reselection process using, among the received cell reselection thresholds, the cell 

reselection threshold (SintrasearchCSG) in a case where the UE has a CSG-ID in the 

20 whitelist or has been registered in a CSG. In Step ST5107, the UE determines whether 

the cell reselection criteria are matched, and the UE proceeds to Step ST5109 in a case 

where they are matched or returns to Step ST5105 in a case where they are not matched.  

In a case where the UE of a CSG member performs reselection to hybrid cell as a result of 

the cell reselection criteria being matched in Step ST5107, the UE camps on the hybrid 

25 cell in Step ST5109.
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[0368] The hybrid cell transmits the broadcast information in Step ST5112, and the UE 

of a CSG member receives the broadcast information. The broadcast information 

includes the maximum permissible power. Note that the maximum permissible 

transmission power to be broadcast in this case does not include the maximum 

5 permissible transmission power that is set differently for CSG member and non-CSG 

member as disclosed in the twenty-second embodiment, and merely includes the 

conventional maximum permissible power common to cells. In a case where uplink 

transmission occurs in the UE of a CSG member in Step ST5113, the UE proceeds to Step 

ST5115, and derives the difference value (Sintrasearchdelta) between the threshold 

10 value (Sintrasearch) for cell reselection in the case where the whitelist includes no 

CSG-ID and the threshold (S intrasearchCSG) for cell reselection in the case where the 

whitelist includes a CSG-ID. In Step ST5116, the UE of a CSG member takes the 

difference value (S intrasearch delta) as a difference (Pemax_delta) of transmission 

power for the UE of a CSG member and UE of a non-CSG member, and derives the 

15 uplink transmission power (Pprach) using the difference value (Pemax_delta) in Step 

ST5117. In Step ST5119, the UE of a CSG member sets the uplink initial transmission 

power to the transmission power and starts uplink transmission in Step ST5 121.  

[0369] Next, the UE of a non-CSG member is described. In Step ST5102, the UE of 

a non-CSG member camps on the cell A after, for example, cell reselection. The cell A 

20 transmits the broadcast information in Step ST5104, and the UE of a non-CSG member 

receives the broadcast information. The broadcast information includes the cell 

reselection thresholds. In Step ST5106, the UE of a non-CSG member performs the cell 

reselection process using, among the received cell reselection thresholds, the threshold 

(S_intrasearch) for cell reselection in a case where the whitelist includes no CSG-ID. In 

25 Step ST5108, the UE determines whether or not the cell reselection criteria are matched,
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and the UE proceeds to Step ST5 110 in a case where they are matched or returns to Step 

ST5106 in a case where they are not matched. In a case where the UE of a non-CSG 

member performs reselection to a hybrid cell as a result of the cell reselection criteria 

being matched in Step ST5108, the UE camps on the hybrid cell in Step ST5 110.  

5 [0370] The UE of a non-CSG member that has a CSG-ID in the whitelist but is a 

non-CSG member of the hybrid cell also has to perform reselection of a hybrid cell in an 

open access mode, and accordingly in the end, performs cell reselection process using the 

threshold (S_intrasearch) for cell reselection in a case where the whitelist includes no 

CSG-ID, to thereby determine whether or not the cell reselection criteria are matched.  

10 In the case of the UE that has a CSG-ID in the whitelist but is a non-CSG member of the 

hybrid cell, for example, even though it initially performs the cell reselection process 

using S intrasearchCSG, the UE may be configured so as to receive the CSG-ID of the 

cell and check the CSG-ID, and in a case where the CSG-ID is not matched, to perform 

cell reselection using the cell reselection process Step ST5106 for a non-CSG member.  

15 [0371] The hybrid cell transmits the broadcast information in Step ST5112, and the UE 

of a non-CSG member receives the broadcast information. The broadcast information 

includes the maximum permissible power. Note that the maximum permissible 

transmission power to be broadcast in this case does not include the maximum 

permissible transmission power that is set differently for CSG member and non-CSG 

20 member as disclosed in the twenty-second embodiment, and merely includes the 

conventional maximum permissible power common to cells. In a case where uplink 

transmission occurs in the UE of a CSG member in Step ST5114, the UE proceeds to Step 

ST5118, and in Step ST5118, derives the uplink initial transmission power (Pprach) using 

the conventional maximum permissible power (Pemax_common) common to cells that 

25 has been broadcast from the hybrid cell in Step ST5112. In Step ST5120, the UE of a
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non-CSG member sets the uplink initial transmission power to the transmission power 

and starts uplink transmission in Step ST5122.  

[0372] Note that the timing at which uplink transmission occurs differs for each UE, 

and thus the timing of uplink initial transmission differs for each UE. Accordingly, for 

5 example, Step ST5122 may be executed subsequently to Step ST5121 as shown in the 

figure, or Step ST5121 may be executed subsequently to Step ST5122.  

[0373] As described above, it is possible to employ the method of varying the 

maximum permissible power used in deriving the uplink initial transmission power in 

accordance with whether the UE camping on a hybrid cell belongs to a CSG member or a 

10 non-CSG member, with the use of a criteria difference applied for the UEs having a 

CSG-ID in the whitelist or the UEs registered in a CSG and the other UEs in cell 

reselection. In this case, only the UE of a CSG member is allowed to increase the 

transmission power for uplink transmission even when the UE of a CSG member camps 

on the area that can be accessed, whereby it is possible to secure the uplink received 

15 power sufficient for communications in a hybrid cell.  

[0374] The methods disclosed in the seventeenth embodiment, the eighteenth 

embodiment, the nineteenth embodiment and the twentieth embodiment can be used, not 

only limited to the specific example described above.  

[0375] Not limited to the above-mentioned example, the PRACH initial transmission 

20 power may be derived individually for the UEs of a CSG member and the UEs of a 

non-CSG member based on the difference of the setting parameters that affect the 

coverage size of a hybrid cell among the criteria for cell reselection.  

[0376] Further, in a case where multiple criteria (for example, such as threshold and 

offset for cell reselection) are set in cell reselection, which criteria are used may be 

25 determined in advance. For example, priority may be provided as to which criteria are
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used among multiple criteria. This enables to use other criteria in the priority order even 

when any of those criteria is not set. As another example, which criteria among multiple 

criteria are used in accordance with the difference value thereof may be determined. For 

example, the criteria having the largest difference value are used. As still another 

5 example, an average value of the difference values of multiple criteria may be used.  

[0377] Further, as another method, the serving cell may determine which criteria 

among multiple criteria are used and notify the UE of the determined criteria. As the 

notification method, the criteria may be notified as the broadcast information. The 

criteria may be determined by the network side (such as MME and HeNBGW) not by the 

10 serving cell, and then may be notified to the UE through the serving cell.  

The interface Si may be used in the notification to the serving cell from the 

network side. This enables flexible handling of an arrangement of cells including a 

hybrid cell. In a case where determination is made by the network side, it is possible to 

set a value based on the environment of radio waves of neighbor cells and a load 

15 condition (for example, such as the number of connected equipments). This enables to 

reduce the situation in which communications cannot be performed, connection delay due 

to erroneous communication, an increase in signaling amount, load concentration and the 

like, as a system.  

[0378] The method described above uses the criteria in cell reselection. Accordingly, 

20 it is possible to use the method in a case where a hybrid cell is reselected using the criteria.  

In other case, for example, in a case where the UE moves to a hybrid cell by HO, the 

method disclosed in the twenty-second embodiment may be applied such that the setting 

value is notified dedicatedly to the UEs that perform HO from the serving cell.  

[0379] The method disclosed in the present embodiment enables to vary the initial 

25 transmission power in starting uplink communication between the UEs of a CSG member
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and the UEs of a non-CSG member, whereby it is possible to allow the UEs of a CSG 

member to stay longer at hybrid cells than the UEs of a non-CSG member.  

[0380] Further, in order to enable the initial transmission power of the UE in starting 

uplink communication between the UEs of a CSG member and the UEs of a non-CSG 

5 member, the maximum permissible power used in deriving the PRACH initial 

transmission power in the hybrid cell is provided individually for the UEs of a CSG 

member and the UEs of a non-CSG member and is notified from the hybrid cell to the 

UEs being served thereby. However, the maximum permissible power used in deriving 

the PRACH initial transmission power in the hybrid cell is not required to be provided 

10 individually for the UEs of a CSG member and the UEs of a non-CSG member, and 

accordingly does not need to be notified to the UEs being served. This enables to reduce 

the number of parameters required to be broadcast in the hybrid cell, and further reduce 

the information amount for signaling.  

[0381] The methods disclosed in the seventeenth embodiment to the twenty-third 

15 embodiment are applicable not only in a case (mixed carrier) where an open mode cell 

(non-CSG cell) and a CSG cell coexist in the same frequency carrier (same frequency 

layer) but also in a case (dedicated carrier) where only a CSG cell exists in the same 

frequency carrier (same frequency layer). In addition, those methods are applicable if a 

hybrid cell exists in the same frequency layer.  

20 [0382] Further, those methods are applicable not only to the cell reselection and HO in 

the same frequency layer (intra-frequency) but also to those between the frequency layers 

(inter-frequency) or between systems (RATs) (inter-RAT).  

[0383] While the LTE using a HeNB in which a CSG is used is described above, the 

present invention is also applicable to the UMTS using a HNB in which a CSG is used, a 

25 HeNB in which a CSG is not used, a HNB, and a base station having a small radius (also
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referred to as pico cell or macro cell). The first modified example of the sixteenth 

embodiment is capable of achieving the following effect in addition to the effects of the 

sixteenth embodiment. It is possible to reduce the power consumption of the UE in a 

case where the UE has not been registered in the CSG cell located in the vicinity of the 

5 present serving cell. Further, the solution of the modified example of the sixteenth 

embodiment is excellent in that the above-mentioned effect is achieved even if the 

network side (such as a base station) does not recognize which CSG cell a relevant UE is 

registered in (which CSG-ID is included in the whitelist). As a result, the UE does not 

need to notify the base station of the CSG-ID in the whitelist, which enables effective use 

10 of radio resources. Further, an effect that the processing load of a base station is 

alleviated can be achieved in that the base station does not need to manage a CSG-ID in 

the whitelist of the UEs being served thereby.  

[0384] While the case where the CSG-ID that is the information broadcast by a CSG 

cell or cell and the tracking area code (TAC) broadcast by a CSG cell or cell are 

15 associated with each other is mainly described above, needless to say, the present 

invention is applicable even in a case where the CSG-ID and the TAC are not associated 

with each other.  

[0385] In the case where they are not associated with each other, for example, whether 

or not registration has been made with the CSG and whether or not the TA needs to be 

20 updated may be determined individually as described below.  

[0386] In the cell reselection, in a case of determining whether or not the own UE has 

been registered in the selected cell, determination is made based on whether or not the 

CSG-ID received in the broadcast information of the cell is included in the whitelist of the 

own UE. In the case where the CSG-ID received in the broadcast information of the cell 

25 is included in the whitelist, it is determined that the own UE has been registered in the
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selected cell. That is, it is determined that the cell can serve a "suitable cell" for the UE.  

On the other hand, in a case where the CSG-ID received in the broadcast information of 

the cell is not included in the whitelist of the own UE, it is determined that the own UE 

has not been registered in the selected cell. That is, it is determined that the cell is 

5 unable to serve as a "suitable cell" for the UE.  

[0387] Further, in the cell reselection, in a case of determining whether or not the TA 

needs to be updated, determination is made based on whether or not the TAC received in 

the broadcast information of the cell is included in one or a plurality of TACs (hereinafter, 

TA list) stored in the own UE. When the TAC received from the broadcast information 

10 of the cell is included in the TA list in the own UE, it is determined that the TA does not 

need to be updated and TAU is unnecessary. On the other hand, when the TAC received 

in the broadcast information of the cell is not included in the TA list in the own UE, it is 

determined that the TA needs to be updated and TAU is required to be performed.  

[0388] As a specific example, the above corresponds to, for example, Step ST1406 to 

15 Step ST1409 of FIG. 14 or Step ST1607 to Step ST1610 of FIG. 16.  

[0389] Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or 

20 group of integers or steps but not the exclusion of any other integer or step or group of 

integers or steps.  

[0390] The reference to any prior art in this specification is not, and should not be 

taken as, an acknowledgement or any form of suggestion that the prior art forms part of 

the common general knowledge in Australia.  

25
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Industrial Applicability 

[0391] While the LTE system (E-UTRAN) is mainly described in the present invention, 

the present invention is applicable to the W-CDMA system (UTRAN, UMTS) and 

LTE-Advanced. Further, the present invention is applicable to a mobile communication 

5 system in which a closed subscriber group (GSG) is introduced and a communication 

system in which an operator identifies subscribers and the identified subscribers are 

allowed access as in the CSG.
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CLAIMS 

[Claim 1] 

A mobile communication system comprising: 

5 at least one user equipment; and 

a base station configured to perform radio communication with said at least one 

user equipment, 

wherein a set of identities is notified from said base station to said at least one 

user equipment, each of said identities being an identity assigned to each of closed 

10 subscriber group cells (CSG cells) in which identified subscribers are permitted access.  

[Claim 2] 

The mobile communication system according to Claim 1, 

wherein each of said identities is a physical cell identity (PCI).  

15 

[Claim 3] 

The mobile communication system according to Claim 1, 

wherein said set of identities is a set of identities regarding a frequency layer 

different from another frequency layer to which said CSG cells belong.  

20 

[Claim 4] 

The mobile communication system according to Claim 1, 

wherein said set of identities is notified using a dedicated control channel 

(DCCH) that is configured for each user equipment.  

25
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[Claim 5] 

A base station configured to perform radio communication with at least one 

user equipment, 

wherein said base station notifies said at least one user equipment of a set of 

5 identities, each of said identities being an identity assigned to each of closed subscriber 

group cells (CSG cells) in which identified subscribers are permitted access.  

[Claim 6] 

A user equipment configured to perform radio communication with a base 

10 station, 

wherein said user equipment receives, from said base station, a set of identities, 

each of said identities being an identity assigned to each of closed subscriber group cells 

(CSG cells) in which identified subscribers are permitted access.
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