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CELL RESELECTION METHOD FOR RECEIVING PACKET DATA IN A
MOBILE COMMUNICATION SYSTEM SUPPORTING MBMS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a packet data service, and in
particular, to a method for transmitting information on a cell available for a
particular packet data service to a user equipment (UE) when the cell available for
the packet data service overlaps with a cell unavailable for the packet data service
thereby to provide the packet data service to the UE.

2. Description of the Related Art ,

FIG. 1 1s a diagram schematically illustrating a conﬁgui'atién of a general
mobile communication system. Referring to FIG. 1, the mobile communication
system, a Universal Mobile Telecommunications System (UMTS) mobile
communication system, is comprised of a core network (CN) 100, a plurality of
radio network subsystems (RNSs) 110 and 120, and a user equipment (UE) 130.
Each of the RNSs 110 and 120 includes a radio network controller (RNC) 111 and
112 and a plurality of Node Bs 113-116 (i.e. base stations). For example, the RNS
110 1s comprised of an RNC 111 and Node Bs 113 and 115, and the RNS 120 is
comprised of an RNC 112 and Node Bs 114 and 116.

The RNCs 111 and 112 are classified into a serving RNC (SRNC), a drift
RNC (DRNC) and a controlling RNC (CRNC) according to their operation. The
SRNC 1s an RNC that manages information on each UE and controls data
exchange with the CN 100. The DRNC, when data of a UE is transmitted and
received to/from the SRNC via a specific RNC, is the specific RNC. The CRNC
1s an RNC that controls each Node B.

For example, n FIG. 1, if information on the UE 130 is managed by the
RNC 111, the RNC 111 serves as an SRNC for the UE 130, and if data of the UE
130 1s transmitted and received via the RNC 112 due to movement of the UE 130,
the RNC 112 becomes a DRNC of the UE 130. In addition, the RNC 111 that

controls the Node B 113 in communication with the UE 130 becomes a CRNC for
the Node B 113.

In FIG. 1, the RNCs 111 and 112 are connected to their Node Bs 113 to
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116 via Iub interfaces, and the RNC 111 is connected to the RNC 112 via an Iur
interface. Although not illustrated in FIG. 1, the UE 130 is connected to a UMTS
Terrestrial Radio Access Network (UTRAN) via a Uu interface.

The RNC assigns radio resource to a plurality of their Node Bs, and each
of the Node Bs provides the radio resources assigned from the RNC to the UE.
The radio resources are provided on a cell-by-cell basis. The radio resources
provided by the Node B are radio resources for a particular cell managed by the
Node B. The UE sets up a radio channel using the radio resources for the
particular cell managed by the Node B, and transmits/receives data using the set
radio channel. Therefore, since the UE identifies only physical channels
separately formed for cells, distinguishing between the Node B and the cell is
meaningless and not necessary. Herein, the terms “Node B> and “cell” are used
interchangeably.

In order to support multicast/multimedia communication, there is
provided Broadcast/Multicast Service in which one data source provides a
particular service to a plurality of UEs. Broadcast/Multicast Service can be
divided into Cell Broadcast Service (CBS) supporting a message-based service
and Multimedia Broadcast/Multicast Service (MBMS) supporting real-time
1mages and voice, still images, text data, etc.

FIG. 2 1s a diagram schematically illustrating a network configuration for
providing an MBMS service in a mobile communication system. Referring to FIG.
2, a Broadcast/Multicast-service center (BM-SC) 210 is a source that provides an

MBMS data stream, and the BM-SC 210 schedules an MBMS data stream and
delivers the scheduled MBMS data stream to a transit network (NW) 220. The
transit network 220 exists between the BM-SC 210 and a serving GPRS (General
Packet Radio Services) support node (SGSN) 230, and delivers the MBMS data
stream provided from the BM-SC 210 to the SGSN 230. The SGSN 230 can be
comprised of a gateway GPRS support node (GGSN) and an external network.
The SGSN 230 receiving the MBMS data stream from the transit network 220
controls an MBMS-related service for users, or UEs, desiring to receive an
MBMS service, 1.e., controls an MBMS-related service such as a service for
managing MBMS accounting-related data and a service for selectively
transmitting MBMS data to a particular RNC 240. In addition, the SGSN 230

configures and manages an SGSN service context for an MBMS service X, and
delivers the MBMS data stream to the RNC 240.
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The RNC 240 controls a plurality of Node Bs, and transmits the MBMS
data to a Node B where a UE requesting the MBMS service is located among its
Node Bs. In addition, the RNC 240 controls a radio channel set up procedure for
providing the MBMS service, and configures and manages an RNC service

context for the MBMS service X using the MBMS data stream provided from the
SGSN 230.

It will be assumed herein that a Node B1 (or cell 1) 260 corresponds to a
cell where a UE1 261, a UE2 262 and a UE3 263 are located, and Node B2 (or
cell 2) 270 corresponds to a cell where a UE4 271 and a UE5 272 are located, and
one radio channel is set up between the Node B1 260 and the UEs 261 to 263 to
provide the MBMS service.

Although not illustrated in FIG. 2, a home location register (HLR) is

connected to the SGSN 230 and performs user authentication for the MBMS
service.

A description will now be made of an operation performed between nodes
supporting an MBMS service. FIG. 3 is a message flow diagram illustrating a
procedure for performing an MBMS service between an RNC and a UE desiring
to receive an MBMS service.

The procedure includes 4 successive processes of Announcement, Joining,
Notification, and Radio Bearer (RB) Setup processes. The 4 processes will be
described herein below. In the processes, an RNC provides an MBMS service to
UEs requesting the MBMS service via a Node B. Although the Node B is not
1llustrated in FIG. 3, it 1s obvious to those skilled in the art that the MBMS service
1s provided via the Node B. Also, a description will be made of an MBMS control
message transmitted for the MBMS service.

Reterring to FIG. 3, through an Announcement process in step 331, an
SGSN 304 announces, to a particular UE 300, fundamental information on a
particular MBMS service, for example, an MBMS service identifier (ID) and
information on availability of the MBMS service, i.e., start time information and
duration information of the MBMS service.

If 1t 1s determined through the MBMS service Announcement process that
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there 1s a desired MBMS service, the UE 300 performs a Joining process in step
341 to send an MBMS service request to the SGSN 304.

In the Joining process of step 341, the UE 300 transmits a Joming
Request message to the SGSN 304. The Joining Request message includes an
identification code for a particular MBMS service the UE 300 desires to receive
in an MBMS service list transmitted by the SGSN 304, and an UE ID of the UE
desiring the MBMS service. The SGSN 304 then performs authentication on the

UE 300 that requested the MBMS service, and informs the UE 300 whether the

MBMS service is available as a result of the authentication. Further, the SGSN
304 stores therein a list of UEs desiring to receive a particular MBMS service,
and position information of the UEs.

Thereafter, if a message indicating a start of the MBMS service 1s
received from a BM-SC, the SGSN 304 transmits in step 351 a Session Start
message to an RINC 302 that controls a cell where the UE 300 1s located.

In step 352, the RNC 302 informs the UE 300 of availability of the
MBMS service through a Notification message. The RNC 302 assigns the
Notification message to a common channel such as a secondary-common control
physical channel (S-CCPCH) before transmission to the UE 300. The Notification
message is transmitted over an MBMS control channel (MCCH) to inform the UE
300 that the SGSN 304 will start providing the MBMS service to the UE 300 that
desires the MBMS service. The Notification message 1s paged by a plurality of
UEs, and is used for performing a group paging process. The group paging
process in step 352 is distinguishable from the individual paging process.

In step 361, the UE 300 transmits a Notification Response message to the
SGSN 304 in response to the Notification message. The RNC 302 determines the
number of UEs desiring to receive the MBMS service for each cell through the
Notification Response message, and determines a type of a radio channel to a
corresponding cell. If the number of UEs desiring to receive the MBMS service 1s
larger than or equal to a predetermined threshold, the RNC 302 provides the
MBMS service to the UEs over a common channel for point-to-multipoint (PtM)
transmission. However, if the number of UEs desiring to receive the MBMS
service is smaller than the predetermined threshold, the RNC 302 separately
provides the MBMS service to each UE over a dedicated channel for point-to-
point (PtP) transmission.
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In step 371, the RNC 302 transmits information on a radio bearer (RB)
for transmitting the MBMS service to the UE 300 over an MBMS control channel
(MCCH). Based on the MBMS RB information, a radio bearer is set up between
the RNC 302 and the UE 300. The RB setup process sends information on a radio
channel for providing the MBMS service to related devices, so that the UE 300
can correctly restore the transmitted MBMS service using the MBMS RB
information. The MBMS RB information includes radio channel information, for
example, Orthogonal Variable Spreading Factor (OVSF) code information,
transport format information, radio link control (RLC) information, packet data
convergence control information, etc.

It a type of the MBMS channel is determined to be a PtP type, the MBMS
RB mformation is transmitted to the UE 300 over a dedicated control channel.
However, 1t a type of the MBMS channel is determined as a PtM type, the MBMS
RB mformation 1s transmitted to UE 300 over the MCCH.

The MCCH 1s a channel provided with control information related to the
MBMS service, and exact characteristics of the MCCH is now under discussion.
According to the discussion results made to date, the MCCH has the following
characteristics:

1. MCCH 1s separately formed for each cell.

2. MCCH 1s transmitted over a common physical channel such as S-
CCPCH.

3. UEs can acquire information on MCCH separately formed for each cell
as system information.

In step 381, the RNC 302 transmits MBMS data provided from the SGSN
304 to the UE 300 over an MBMS RB, and the UE 300 receives the MBMS data
transmitted over the MBMS RB.

FIG. 4 1s a diagram illustrating a structure where a plurality of Frequency
Allocations (FAs) overlap each other in a particular area. Referring to FIG. 4, an
RNC has one or more FAs, and provides MBMS data through the FAs. Reference
numerals 401, 402, 403 and 404 illustrated in FIG. 4 represent the same
geographical area, and represent cells where MBMS services are provided using
different FAs. One or more UEs located in the four FAs are provided with MBMS
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data transmitted from the FAs. That is, the FAs represent the same area in terms of
geography, but represent 4 different service cells in terms of frequency at which
the MBMS data is supported. As described above, conventionally, a plurality of
FAs overlap each other in the same geographical area, and each of the FAs serves
the same MBMS data to one or more UEs.

Here, the MBMS data to be transmitted 1s the same MBMS data, and
radio resources are separately assigned to the FAs for transmission of the MBMS
data, resulting 1 a waste of limited radio resources.

If the MBMS service is unavailable at a particular FA among the FAs,
UEs included 1in the FA where the MBMS service 1s unavatlable cannot receive
the MBMS service. For example, 1f FA2 402 can support the MBMS service but
FA1 401, FA3 403 and FA4 404 cannot support the MBMS service, then UEs
included in FA1 401, FA3 403 and FA4 404 cannot receive the MBMS service.

Therefore, a method for providing the MBMS service to UEs included n
an FA that cannot support the MBMS service 1s required.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to provide a method for
allowing a UE located in a cell unavailable for a packet data service to receive the
packet data service in a mobile communication system.

It 1s another object of the present imvention to provide a method for
transmitting information on a cell available for a packet data service among cells
located in the same area but having different frequencies, to a UE located in a
particular cell as system information.

It 1s further another object of the present invention to provide a method
for transmitting information on a cell available for a packet data service among
cells located 1n the same area but having different frequencies, to a UE located in
a particular cell over a control channel.

It is yet another object of the present invention to provide a method for
transmitting information on a neighbor Node B to a UE located in a particular cell
among cells located 1n the same area but having different frequencies.
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It 1s still another object of the present invention to provide a method for
performing cell reselection at a preferred frequency band for an MBMS service to
a UE located 1n a particular cell among cells located in the same area but having
ditferent frequencies.

It 1s still another object .of the present invention to provide a method for
performing efficient inter-frequency measurement and inter-frequency cell
reselection for a UE receiving an MBMS service in a mobile communication
system.

In accordance with a first aspect of the present invention, there is
provided a method for selecting a cell by a user equipment (UE) to receive a
Multimedia Broadcast/Multicast Service (MBMS) service in a mobile
communication system which supports the MBMS service with different
frequency allocations (FAs) in the same area, the method including transmitting,
by a radio network controller (RNC), information on an MBMS cell to the UE,
the MBMS cell information including an MBMS offset for guaranteeing priority
for cell reselection to the MBMS cell; and performing, by the UE, cell reselection
using the MBMS cell information and receiving the MBMS service from the
reselected cell.

In accordance with a second aspect of the present invention, there is
provided a method for reselecting a cell for a Multimedia Broadcast/Multicast
Service (MBMS) service in a mobile communication system which supports the
MBMS service with different frequency allocations (FAs) in the same area, the
method including transmitting, by a radio network controller (RNC), a system
information block (SIB) to a user equipment (UE), the SIB including

“1dentification information indicating whether a neighbor cell is available for the

MBMS service; and performing, by the UE, cell reselection to an MBMS cell
using the SIB.

In accordance with a third aspect of the present invention, there is
provided a method for reselecting a cell for a Multimedia Broadcast/Multicast
Service (MBMS) service in a mobile communication system which supports the
MBMS service with different frequency allocations (FAs) in the same area, the
method including periodically transmitting, by a radio network controller (RNC),
1dentification information indicating whether a neighbor cell is available for an
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MBMS service, to a user equipment (UE) through a control message; and
performing, by the UE, cell reselection to an MBMS cell using the identification
information received through the control message.

In accordance with a fourth aspect of the present invention, there i1s
provided a method for performing cell reselection to a preferred frequency band
by a user equipment (UE) in a mobile communication system which supports a
Multimedia Broadcast/Multicast Service (MBMS) service with different
frequency allocations (FAs) in the same area, the method including receiving,
from a radio network controller, a message mcluding an MBMS service identifier
(ID), mmformation on a preferred frequency for the MBMS service, and an MBMS
ofiset for guaranteeing cell reselection;, and performing inter-frequency
measurement using the information included in the message, and performing cell
reselection 1f a preferred frequency band for an MBMS cell 1s higher in reception
power than a frequency band for a current cell.

In accordance with a fifth aspect of the present invention, there is
provided a method for providing by a radio network controller (RNC) a
Multimedia Broadcast/Multicast Service (MBMS) service to a user equipment
(UE) located mn a non-MBMS frequency allocation (FA) 1 a mobile
communication system which supports the MBMS service with different FAs 1n
the same geographical area, the method including transmitting, by the RNC, a
system information block (SIB) including information on an MBMS FA to the

UE; and periodically transmitting a message including imformation on the MBMS
FA to the UE.

In accordance with a sixth aspect of the present invention, there is
provided a method for receiving a Multimedia Broadcast/Multicast Service
(MBMYS) service by a user equipment (UE) located mm a non-MBMS irequency
allocation (FA) in a mobile communication system which supports the MBMS
service with different FAs in the same geographical, the method icluding
receiving, from a radio network controller (RNC), a system information block
(SIB) including information on an MBMS FA; analyzing the information on the

MBMS FA 1n the SIB, and performing cell reselection to the MBMS FA based on
the analysis result.

In accordance with a seventh aspect of the present invention, there is
provided a method for receiving a Multimedia Broadcast/Multicast Service
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(MBMS) service by a user equipment (UE) located in a non-MBMS frequency allocation
(FA) in a mobile communication system which includes at least one non-MBMS cell and
supports the MBMS service with different FAs in the same area, the method including
receiving, by the UE, information on an MBMS cell from a radio network controller
(RNC); requesting, by the UE, a particular MBMS service; analyzing the received
information; and reselecting a cell available for the particular MBMS service based on

the analyzed information.

In accordance with an eighth aspect of the present invention,. there is provided a
method for providing a Multimedia BroadCast/Mulﬁéast Sérvice (MBMS) service to a
user equipment (UE) located in a cell unavailable for the MBMS service by a radio
network controller (RNC) including at least one cell unavailable for the MBMS service
and other cells providing the MBMS service with different frequencies in the same area
in a mobile communication system, the method including transmitting, by the RNC, a
system information block (SIB) for the MBMS service to the UE; reselecting, by the UE,
a cell available for a particular MBMS service upon receiving a request for the particular

MBMS service; and assigning radio resources for providing the particular MBMS service

to the UE.

According to an aspect of the present invention, there is provided a method for
selecting a cell by a user equipment (UE) to receive a Multimedia Broadcast/Multicast

Service (MBMS) in a mobile communication system which supports the MBMS with

different frequency allocations (FAs) in the same geographical area, the method

comprising the steps of:

receiving, by the UE, an information on an MBMS preferred frequency indicating
a preferred frequency band for the MBMS, from a radio network controller (RNC), the
information including an MBMS offset related to cells on the MBMS preferred
frequency; and

performing, by the UE, cell reselection using the information.

According to another aspect of the present invention, there 1s provided a method

for performing cell reselection to a preferred frequency band by a user equipment (UE) 1n

a mobile communication system which supports a Multimedia Broadcast/Multicast
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Service (MBMS) with different frequency allocations (FAs) in the same geographical

area, the method comprising the steps of:

receiving, from a radio network controller (RNC), a message including an MBMS
service identifier (ID), information on an MBMS preferred frequency indicating a
preferred frequency band for the MBMS, and an MBMS offset related to cells on the
MBMS preferred frequency;

performing inter-frequency measurement using the information included in the
message; and

performing cell reselection if the preferred frequency band for an MBMS cell 1s

higher in reception power than a frequency band for a current cell.

According to a further aspect of the present invention, there is provided a mobile
communication system for performing the method as described herein, said mobile
communication system comprising:

a core network, a plurality of radio network subsystems (RNS), and at least one

user equipment, wherein each RNS comprises a radio network controller (RNC), and a

plurality of nodes Bs.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention will
become more apparent from the following detailed description when taken in conjunction

with the accompanying drawings in which:

FIG. 1 is a diagram schematically illustrating a configuration of a general mobile
communication system;

FIG. 2 is a diagram schematically illustrating a configuration of an MBMS
system,

FIG. 3 is a message flow diagram illustrating an operation between nodes in a
mobile communication system supporting an MBMS service;

FIG. 4 is a diagram illustrating a configuration where a plurality of cells overlap

each other in a particular area,

FIG. 5 is a message flow diagram illustrating a procedure for reselecting an

MBMS cell according to a first embodiment of the present invention;
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FIG. 6 is a message flow diagram illustrating a procedure for reselecting an
MBMS cell according to a second embodiment of the present invention;

FIG. 7 is a message flow diagram illustrating a procedure for performing
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cell reselection to a preferred frequency band supporting an MBMS service
according to a third embodiment of the present invention;

FIG. 8 is a flowchart illustrating an operation of a UE supporting an
MBMS service according to the present invention; and

FIG. 9 is a flowchart illustrating another operation of a UE supporting
MBMS service according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Several preferred embodiments of the present invention will now be
described in detail with reference to the annexed drawings. In the following
description, a detailed description of known functions and configurations
incorporated herein has been omitted for conciseness.

The present invention proposes a method for providing an MBMS service
to a plurality of UEs located in different FAs covering the same geographical area.
In addition, the present invention proposes a method for allowing UEs located in
an FA unavailable for an MBMS service to receive the MBMS service.

With reference to FIG. 5, a description will now be made of a method for
allowing UEs located in FAs unavailable for an MBMS service to receive the

MBMS service when there 1s one FA available for the MBMS service among FAs
overlapping each other in the same area.

FIG. 5 is a message flow diagram illustrating a procedure for providing
information on an FA available for an MBMS service to UEs according to an
embodiment of the present invention. Referring to FIG. 5, reference numeral 501
represents an FA providing (or available for) an MBMS service (hereafter referred
to as an “MBMS FA” for simplicity), and reference numerals 502 and 503
represent FAs not providing (or unavailable for) the MBMS service (hereafter
referred to as “non-MBMS FAs” for simplicity). Reference numerals 501, 502
and 503 represent FAs which overlap each other in the same geographical area
and use different frequencies. Each of the FAs can be comprised of one or more
cells. It will be assumed herein that each FA has one cell, for the convenience of
explanation. In the following description, the terms “FA” and “cell” are used
interchangeably. Reference numeral 511 represents an RNC for providing the
MBMS service, and reference numeral 521 represents an SGSN. In the following
description, 1t will be assumed that a UE is in an 1dle mode.
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In step 531, the RNC 511 transmits a system information block (SIB)
including information on the MBMS FA 501 to respective FAs. Here, the RNC
511 transmits different system information to the FAs 501, 502 and 503.
Theretfore, UEs located in the FAs 501, 502 and 503 can have different SIBs. The
RNC 511 newly adds information on the MBMS FA 501 to the SIB, and transmits
the new SIB to all the cells (of FAs) 501, 502 and 503.

In this regard, the present invention proposes the following 3 methods for
defining an SIB for transmitting information on the FA.

A first method partially adds information on the MBMS FA while using

an SIB currently used in the 3GPP (Third Generation Partnership Project)
standard.

A second method uses a dedicated SIB for supporting the MBMS service.

A third method adds offset information for the MBMS FA. The third
method can be applied to the SIB used in the current 3GPP standard according to
the first method, or can be applied to the MBMS-dedicated SIB according to the
second method. In an embodiment of the present invention, the third method adds
the offset information to the first method.

First Method

Table 1 1illustrates an SIB obtained by adding information on an MBMS
FA to the SIB currently used in the 3GPP standard according to an embodiment of
the present invention. For convenience, the SIB will be referred to as “SIB
11/12.” SIB 11/12 represents information including information SIB 11 for a UE
in an 1dle mode and information SIB 12 for a UE in a connected mode.

Table 1

Information

NeedMultl Tvpe and reference Semantics Description Version
Element/Group name /P )

0 indicates not MBMS enabled cell,
1 indicates MBMS enabled cell belonging
Integer (0,1,2) to the different Node B,
2 mdicates MBMS enabled cell belonging
to the same Node B.

MBMS enabled cell
indication

In dB.
Default value is 0 dB
Used to offset measured quantity value.

Real(-10..10 by step

11 indivi
Cell individual offset |MD of 0.5)
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Reference time OPp Reference time In chips.
difference to cell difference to cell This IE is absent for serving cell.
TRUE inds j
Read SFN indicator | MP Boolean indicates that read of SEN 1s

requested for the target cell.

CHOICE mode MP

>FDD

This IE 1s absent only if measuring RSSI

: ' ' H inf
>>Primary CPICH info | OP Primary CPICH 1nto only (broadband measurement.)

>>Frimary CPICH 1x OP Primary CPICH 1x Required if calculating pathloss.
power power
>>TX Piversity MP Boolean TRUE indicates that transmit diversity 1s
Indicator used.

The SIB 11/12 includes measurement control information used in a cell,
and includes intra-frequency measurement control information, inter-frequency
measurement control information, inter-RAT (Radio Access Technology)
measurement control information.

The measurement control information, a list of neighbor cells which are
measurement objects in the cell, includes intra-frequency cell info list, inter-
frequency cell info list, inter-RAT cell info list.

The list of neighbor cells includes information on the MBMS FA. That 1s,
the list of neighbor cells includes MBMS FA’s frequency information, cell
identification, cell information, etc.

The FA’s frequency information is comprised of an uplink UTRAN
Absolute Radio Frequency Channel Number (UARFCN), and a downlink
UARFCN.

The cell identification (cell ID) is identification information uniquely
assigned to each cell. That is, the cell ID is a unique value assigned to each cell to
identify a plurality of cells existing in one FA. In the present invention, because it
is assumed that each FA has one cell, the cell ID can also be used as an ID for
1dentifying the FA.

The cell information represents a primary scrambling code for a primary
common pilot channel (P-CPICH) of a cell corresponding to the MBMS FA.
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Therefore, the RNC 511 adds information on a cell available for the
MBMS service (hereinafter referred to as an “MBMS cell”), i.e., ‘MBMS enabled
cell indication’ information of Table 1, to the SIB 11/12, and tranmsits the
information-added SIB 11/12 to the UEs.

The ‘MBMS enabled cell indication’ information is given a value of an
integer. If the MBMS enabled cell indication 1s set to “0°, it means that the target
cell, or the FA 501, is a cell unavailable for the MBMS service (a “non-MBMS
cell”). However, if the MBMS enabled cell indication is set to ‘1°, it means that
the target cell, or the FA 501, is an MBMS cell, which belongs to a Node B being
different from the Node B where the UE is currently located. In addition, it the
MBMS enabled cell indication is set to ‘2°, it means that the target cell, or the FA
501, is an MBMS cell, which belongs to a Node B being identical to the Node B
corresponding to the cell (FA 502 or FA 503) where the UE is currently located.

The MBMS enabled cell indication can be optimized into a 2-bit length
instead of the 3-bit length illustrated in Table 1. In this case, the MBMS enabled
cell indication is represented with one integer in determining whether the cell
where the UE is located and the target cell for cell reselection both belong to the
same Node B.

In other words, rather than representing the MBMS enabled cell
indication with an integer 1 and an integer 2 in determining whether the MBMS
cell belongs to the same Node B, the MBMS enabled cell indication 1s set to an
integer 1 for an MBMS cell and an integer 0 for a non-MBMS cell. Decision on
to which cell the UE will perform cell reselection among cells available for the
MBMS service is made based on frequency measurement result regardless of the
Node B. That is, the UE selects a cell for which the MBMS enabled cell
indication is set to ‘1’ among the cells located in the highest rank as a result of the
frequency measurement.

Referring back to FIG. 5, in step 531, a UE located in FA 502 or FA 503
analyzes the SIB 11/12 including the MBMS enabled cell indication field
separately transmitted to each corresponding cell, and determines whether a
neighbor cell is available for the MBMS service. That is, the corresponding UE
located in FA 502 or FA 503 determines whether the neighboring FA 501 1is
available for the MBMS service and whether the cell of FA 501 belongs to a Node
B identical to the Node B corresponding to its current cell, based on the MBMS
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enabled cell indication field in the SIB 11/12.

However, a UE located in the cell for FA 501 cannot determine whether
its cell is an MBMS cell based on the SIB 11/12 transmitted from the cell 501.

S This is because the SIB 11/12 includes FA information for a neighbor cell.

Therefore, the UE located in the FA 501 analyzes information on MCCH
through another SIB transmitted to its cell, and determines whether the FA 501 1s
an MBMS cell. Alternatively, the UE determines whether its cell 501 1s an

10 MBMS cell by applying the ‘MBMS enabled cell indication’ information used in
the SIB 11/12 to an SIB 3/4 supporting the MBMS service in the cell.

The SIB 3/4 includes information on cell selection and cell reselection for
a UE in an idle mode and a UE in a connected mode. The SIB 3/4 includes the
15 MBMS enabled cell indication field to indicate whether the current cell 1s an
MBMS cell. Also, the MBMS enabled cell indication field can be mcluded 1n
other SIBs.

Therefore, the UE located in the cell for the FA 501 compares the

20 ‘MBMS enabled cell indication’ information used in the SIB 11/12 with the

‘MBMS enabled cell indication’ information used in the SIB 3/4, and determines

whether the FA 501 is an MBMS cell if there is the MBMS enabled cell
indication of the SIB 3/4.

25 Second Method
Table 2 illustrates a dedicated SIB for supporting an MBMS service
according to an embodiment of the present invention.

Table 2
(nformation NeedMulti| Type and reference Semantics Description Version
Element/Group name
. 1 to maxMBMS
MBMS enabled cell info CellMeas
>same service area True indicates the cell belongs to
indication the same Node B
>cell 1d
>frequency info
>cell info
>>FDD
Primary CPICH
|>>>Primary CPICH info Y
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As 1illustrated in Table 2, the RNC 511 sets a MBMS-dedicated SIB (or
MBMS-only SIB) including information on an MBMS cell and separately

transmits the MBMS-dedicated SIB to a corresponding cell.

An MBMS enabled cell info field in the MBMS-dedicated SIB indicates
whether a current UE’s cell is an MBMS cell. If the current UE’s cell corresponds
to an MBMS FA, the MBMS enabled cell info field indicates whether the current
UE’s cell 1s an MBMS cell, and the MBMS enabled cell info field includes
information on the UE’s cell.

A same service area indication field i the MBMS-dedicated SIB
indicates whether the MBMS cell 1s a cell having the same service area as the
current UE’s cell, 1.e., whether the MBMS cell 1s a cell included 1n the same Node
B as the UE’s Node B.

A cell ID field in the MBMS-dedicated SIB indicates an ID of an MBMS
cell.

A frequency info field in the MBMS-dedicated SIB indicates an uplink
UTRAN Absolute Radio Frequency Channel Number (UARFCN), and a
downlink UARFCN.

A cell mfo field in the MBMS-dedicated SIB indicates a primary
scrambling code for a primary common pilot channel (P-CPICH) of a cell
corresponding to the MBMS FA.

Therefore, a UE of a particular FA, or cell, receiving the MBMS-
dedicated SIB, sends an MBMS service request to a cell for which the same
service area indication field has a True value, and then preferentially performs
cell reselection on the cell. After analyzing the MBMS-dedicated SIB 1llustrated

in Table 2 1n step 531, each of UEs located in the FA 501, FA 502 and FA 503
determines whether its current cell 1s available for the MBMS service.

Third Method

Table 3 proposes a method for allowing a UE to perform cell reselection
using MBMS Qoffset s,n information. For convenience, the third method applies
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the MBMS_ Qoffset s,n information to the SIB used in the first method.
Alternatively, the third method can apply the MBMS Qoffset s,n information to
the SIB used the second method. An SIB according to the third method represents

an SIB 11/12 including an MBMS Qoffset s,;n field instead of the MBMS
enabled cell indication field, as illustrated in Table 3.

Table 3
Information _ T d .
NeedMulti JPe &1 Semantics Description Version
Element/Group name reference
In dB.
MBMS Qoffset s,;n | OP Integer This IE is presented only in MBMS
— enabled cell for offset value compared
with serving cell.
In dB.
Cell individual offset [MD Real(-10..10 by Default value is 0 dB
step 0of 0.5) ,
Used to offset measured quantity value.
Reference time OP Reference time In chips.
difference to cell difference to cell This IE is absent for serving cell.
Read SEN indicator | MP Boolean TRUE indicates that read of SFN is

requested for the target cell.

CHOICE mode MP
>FDD

>>Primary CPICH info | OP Prlmal.‘y CPICH | Thus IE 1s absent only if measuring RSSI

info only (broadband measurement.)
>>Pri CPICHT Pri CPI
HHHALY * | op rimary CEICH Required if calculating pathloss.
power Tx power
>>TX Diversity NP Boolean TRUE indicates that transmit diversity is
Indicator i used.

The MBMS_ Qofiset s,n value is an optional value included in the SIB
11/12 only when a neighbor cell which is an object of the frequency measurement
supports the MBMS service. The MBMS Qoffset s,n value is applied when UEs

in an 1dle mode or in CELL FACH, CELL PCH and URA PCH states perform
cell selection and cell reselection.

Referring back to FIG. 5, in step 541, the UEs in the FA 501, FA 502 and
FA 503 perform a Joining procedure (or service request procedure). In the Joining
procedure of step 541, each of the UEs in the FA 501, FA 502 and FA 503
transmits an identification code for the desired MBMS service and its UE ID to
the SGSN 521. The SGSN 521 performs authentication on the UEs in the FA 501,
FA 502 and FA 503.
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According to the first method, in step 551, UEs in the non-MBMS FAs
502 and 503 preferentially perform cell reselection to a cell for which the MBMS
enabled cell indication field in the SIB 11/12 is set to 2. If there is no MBMS
enabled cell indication field having a value 2, the UEs perform cell reselection to
an MBMS cell for which the MBMS enabled cell indication field has a value 1. In
this case, the MBMS enabled cell indication field has a 3-bit length.

However, in the case where the MBMS enabled cell indication field has a
2-bit length, the UEs perform cell reselection to a cell located in the highest rank
among the MBMS cells as a result of the frequency measurement. The UEs in the
non-MBMS FAs 502 and 503 cover the same service area, and first perform intra-
frequency measurement rather than inter-frequency measurement in order to
preterentially reselect the cell corresponding to the MBMS FA 501 rather than a
particular neighbor FA (or cell) covering another service area.

According to the second method, in step 551, the UEs in the non-MBMS
FAs 502 and 503 analyze information on an MBMS cell through an MBMS
enabled cell info field in the MBMS-dedicated SIB. Further, the UEs analyze the
same service area indication field to determine whether the MBMS cell is a cell
belonging to the same Node B as the Node B where they are located, and perform
cell selection to the cell belonging to the same Node B. In order to perform cell
reselection to the cell corresponding to the MBMS FA, the UEs must satisfy a
reception power measurement result.

According to the third method, in step 551, the UEs in the non-MBMS
FAs 502 and 503 perform cell reselection using Equation (3) hereinbelow when
they have an MBMS service context after joining the MBMS service in step 541.

Equation (1) and Equation (2) below are equations applied for cell
reselection by a UE, currently defined in the 3GPP standard.

When a UE reselects a cell, if neighbor cells satisfy S criteria for cell
selection as a result of frequency measurement, cells are sequentially ranked by R
criteria. In the current 3GPP standard, equations for the R criteria are defined as
follows. Because parameters used in the following equations are defined in 3GPP
1525.304, a detailed description thereof will be omitted herein.
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Rs = Qmeas,s + Qhysts .......... (1)
Rn = Qmeas,n - Qoffset,n - Ton* (1-Ln) .......... (2)

Here, Rs denotes an R criterion of a current serving cell, and Rn denotes
a neighbor cell included in an SIB 11/12. The Rn, as described above, is applied
only for the cells satisfying the S criterion.

In order to reselect an MBMS cell, if the MBMS Qoffset s,n value of
Table 3 1s applied to the R criteria of Equation (2), it becomes Equation (3):

Rn = Qmeas,n - Qoffset,n - Ton * (1 - Ln) + MBMS_ Qoffset s;n ... .. (3)

In other words, if a UE has an MBMS service context after joining an
MBMS service in step 541 in order to receive the MBMS service, the UE
reselects a cell using Equation (3). That is, the FA 501 transmitting an SIB 11/12
including the MBMS Qoffset s,n value has a larger Rn value than the FAs 502
and 503 not having the MBMS Qoffset s,n value in the SIB 11/12.

Therefore, in step 551, the UEs in the non-MBMS FAs 502 and 503
reselect the cell having an SIB 11/12 including the MBMS_ Qoffset s,n value. In
this way, a UE 1increases selection probability of an MBMS cell using the
MBMS Qoffset s,n value when performing cell reselection according to resource
of cell, thereby securing continuity of the MBMS service during movement of the
UE.

That 1s, by reflecting an MBMS offset value for an MBMS cell in the R
criteria equation for cell reselection, the MBMS cell is located in a higher rank
than the non-MBMS cell.

Theretore, a UE that requested the MBMS service increases reselection
probability of a cell corresponding to the MBMS FA by the modified R criteria
equation. The same MBMS Qoffset s,n value is applied to all cells available for
the MBMS service, or different MBMS_Qoffset s,n values are separately applied
to neighbor cells of the current serving cell.

Further, in step 551, a time when UEs that requested an MBMS service
pertorm cell reselection to a cell for the MBMS FA can be differently set for a UE
in an idle mode and a UE in a connected mode. That is, because the UE in an idle
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mode currently transmits no MBMS data, i.e., performs no specific operation, it
moves to the MBMS FA 501 immediately after sending an MBMS service request.
However, the UE in a connected mode moves to the MBMS FA 501 when an
actual session for MBMS data is started, rather than after sending the MBMS
service request.

For simplicity of an UE’s operation, UEs 1in other connected states except
a CELL DCH state can be identical in operation to the UE in an idle mode.
Although a time when UEs perform cell reselection to an MBMS cell 1s
differently set for a UE in an idle mode and a UE in a connected mode in the
following description, if a time when UEs in other connected states except the
CELL DCH state perform cell reselection to an MBMS cell is applied as 1n the
idle mode, the UEs are identical in operation to the UE in an idle mode, for
simplicity of an UE’s operation.

In step 561, a UE in an idle mode that performed cell reselection to the
MBMS FA 501 sends a dedicated-radio resource request in response to a user’s
voice call request, and the UE intends to make a transition to the CELL DCH
state. In this case, due to lack of available dedicated radio resources except the
resources previously reserved to provide the MBMS service, the UE intends to
perform cell reselection to another cell.

Therefore, the cell reselection in step 561 is performed using a redirection
info field in a Radio Resource Controller (RRC) Connection Reject message
transmitted from an RNC to a UE in a process of setting up an RRC connection.
That 1s, in step 561, the UE that completed an operation in the CELL DCH state
after moving to another cell other than the MBMS FA 501, performs cell selection
to a cell corresponding to the MBMS FA 501 using the redirection info field to
receive the MBMS service again.

In step 571, a UE that moved to another cell after being located in the
MBMS FA 501 performs cell re-selection to an MBMS cell. The UE analyzes
“MBMS enabled cell indication” or “MBMS enabled cell info” information on a

neighbor MBMS cell through the SIB illustrated in Table 1 or Table 2, and
performs cell reselection to the corresponding MBMS cell

FIG. 6 1s a message flow diagram illustrating a procedure for reselecting a
cell available for an MBMS service in the case where the number of MBMS FAs
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among FAs overlapping each other in the same area is at least 2. Referring to FIG.
6, reference numerals 601 and 602 represent MBMS FAs, and reference numerals
603 to 604 represent non-MBMS FAs. The reference numerals 601, 602 , 603 and
604 represent FAs which overlap each other in the same geographical area and
use different frequencies. Fach of the FAs can be comprised of one or more cells.
It will be assumed herein that each FA has one cell, for the convenience of
explanation. In the following description, the FAs represent different cells, and
the terms “FA” and cell are used interchangeably. Reference numeral 611
represents an RNC for providing the MBMS service, and reference numeral 621
represents an SGSN. Reference numeral 631 r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>