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[DESCRIPTION]

[Invention Titlel

METHOD  AND APPARATUS FOR PROVIDING MULTIMEDIA
BROADCAST AND MULTICAST SERVICE (MBMS) IN WIRELESS
COMMUNICATION SYSTEM

[Technical Field]

The  present invention relates to a wireless
communication system, and more particularly to a method and
apparatus for providing a multimedia broadcast and

multicast service (MBMS).

[Background Art]

A multimedia broadcast and multicast service (MBMS)
can allow a single transmitter to simultaneously transmit
the same multimedia content to a plurality of receivers
using only one transmission action.

If the receiver desires to receive the MBMS,
information indicating such interest can be transmitted to
the transmitter, and the transmitter can enable the
receiver to shift to a frequency at which the receiver
receives the MBMS, and at the same time can provide the

MBMS .

[Disclosure]

[Technical Problem]

One eNode B supporting the MBMS may coexist with
another eNode B not supporting the MBMS. If a wuser
equipment (UE) transmits a message indicating the MBMS
interest to the eNode B not supporting the MBMS, a faulty

operation of the corresponding eNode B may occur. However,
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since the existing wireless communication system has been
defined only to transmit a message indicating the MBMS
interest, there is a need to develop and define a new
method for preventing the occurrence of the above-mentioned
faulty operation.

An object of the present invention is to provide a
method and apparatus for enabling a user equipment (UE) to
transmit an MBMS interest indication message under the
control of an eNode B, and preventing not only the faulty
operation of the eNode B but also a waste of radio
resources. |

It will be appreciated by persons skilled in the art
that the objects that can be achieved through the present
invention are not limited to what has been particularly
described hereinabove and the above and other objects that
the present invention can achieve will be more clearly
understood from the following detailed description taken in

conjunction with the accompanying drawings.

[Technical Solution]

The object of the present invention can be achieved by
providing a method for receiving a multimedia broadcast and
multicast service (MBMS) by a user equipment (UE) in a
wireless communication system, . the method including:
obtaining a predetermined system information block (SIB)
from é base station (BS); and transmitting an MBMS interest
indication message to the base station (BS) only when the
predetermined system information block (SIB) is obtained,
wherein the predetermined system information block (SIB)
includes information related to MBMS continuity.

In another aspect of the present invention, a method

for providing a multimedia broadcast and multicast service
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(MBMS) by a base station (BS) in a wireless communication

system includes: Dbroadcasting a predetermined system
information block (SIB); and receiving an MBMS interest
indication message from the user equipment (UE), wherein

the MBMS interest indication message is transmitted from
the UE only when the UE obtains the predetermined system
information block (SIB), and the predetermined system
information block (SIB) includes information related to
MBMS continuity.

In another aspect of the present invention, a user
equipment (UE) for receiving a multimedia broadcast and
multicast service (MBMS) in a wireless communication system
includes: a reception module for receiving a downlink
signal from a base station (BS); a transmission module for
transmitting an uplink signal to the base station (BS); and
a processor for controlling the wuser equipment (UE)
including the reception module and the transmission module,
wherein the procéssor enables the reception module to
obtain a predetermined system information block (SIB). from
a base station (BS), and enables the transmission module to
transmit an MBMS interest indication message to the base
station (BS) only when the predetermined system information
block (SIB) is obtained, and the predetermined system
information block (SIB) includes information related to
MBMS continuity.

In.‘another' aspect of the present invention, a base
station (BS) for providing a multimedia broadcast and
multicast service (MBMS) in a wireless communication system
includes a reception module for receiving an uplink signal
from a user equipment (UE); a transmission module for
transmitting a downlink signal to the user equipment (UE) ;

and a processor for controlling the base station (BS)
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including the reception module and the transmission module,
wherein the processor enables the transmission module to
broadcast a predetermined system information block (SIB),
and enables the reception module to receive an MBMS
interest indication message from the user equipment (UE),
wherein the MBMS interest indication message is transmitted
from the UE only when the UE obtains the predetermined
system information block (SIB), and the predetermined
system information block (SIB) includes information related
to MBMS continuity.

The following contents can be commonly applied to the
above-mentioned embodiments.

The MBMS interest indication message may be used to
indicate whether the UE is receiving the MBMS or is going
to receive the MBMS.

The MBMS interest indication message may further
include information regarding an MBMS frequency at which
the MBMS currently received by the UE or desired to be
received by the UE is transmitted.

The MBMS interest indication message may further
include MBMS priority information.

The MBMS priority information may indicate whether the
MBMS has priority over a unicast service.

If the UE is handed over from a source cell to a
target cell, the MBMS interest indication message may be
transmitted to the target cell after completion of the
handover.

The predetermined system information block (SIB) may
be broadcast by the base station (BS).

The UE may be 1in a radio resource control (RRC)
connection state.

The UE may be configured to simultaneously receive the
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MBMS and a unicast service.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as

claimed.

[advantageous Effects]

Exemplary embodiments of the present invention have
the following effects. The embodiments of the present
invention can enable a user equipment (UE) to transmit an
MBMS interest indication message under the control of an
eNode B, thereby preventing the faulty operation of the
eNode B and a waste of radio resources.

It will be appreciated by persons skilled in the art
that the effects that can be achieved through the present
invention are not limited to what has been particularly
described hereinabove and other advantages of the present
invention will be more <clearly understood from the
following detailed description taken in conjunction with

the abcompanying drawings.

[Description of Drawings]

The accompanying drawings, which are included to
provide a  further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the
invention.

FIG. 1 is a diagram illustrating the architecture of
a wireless communication system.

FIG. 2 is a diagram illustrating a control plane of a
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radio protocol.

FIG. 3 1s a diagram illustrating a user plane of a
radio protocol.

FIG. 4 exemplarily shows the position of a PDCCH in
one radio frame.

FIG. 5 1is a diagram illustrating carrier aggregation
(ca) . '

FIG. 6 1is a diagram illustrating an MBMS channel
structure.

FIG. 7 shows an exemplary scenario of an MBMS.

FIG. 8 1is a flowchart illustrating a method for
transmitting an MBMS interest indication message according
to one embodiment of the present invention.

FIG. 9 1is a Dblock diagram illustrating an eNB
apparatus and a UE apparatus according to embodiments of

the present invention.

[Best Model

~The following embodiments are proposed by combining
constituent components and characteristics of the present
invention according to a predetermined format. The
individual constituent components or characteristics should
be considered to optional factors on the condition that
there is no additional remark. If required, the individual
constituent components or characteristics may not be
combined with other components or characteristics. Also,
some constituent components and/or characteristics may be
combined to implement the embodiments of the present
invention. The order of operations to be disclosed in the

embodiments of the present invention may be changed. Some

‘components or characteristics of any embodiment may also be

included in other embodiments, or may be replaced with
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those of the other embodiments as necessary.

The embodiments of the present invention are
disclosed on the basis of a data communication relationship
between a base station and a terminal. In this case, the
base station is used as a terminal node of a network via
which the base station can directly communicate with the
terminal. Specific operations to be conducted by the base
station in the present invention may also be conducted by
an upper node of the base station as necessary.

In other words, it will be obvious to thoge skilled
in the art that various operations for enabling the base
station to communicate with the terminal in a network
composed of several network nodes including the base
station will be conducted by the base station or other
network nodes other than the base station. The term “Base
Station (BS)” may be replaced with a fixed station, Node-B,
eNode-B (eNB), or an access point as necessary. The term
“relay” may be replaced with a Relay Node (RN) or a Relay
Station (RS). The term “terminal” may also be replaced
with the terms User Equipment (UE), Mobile Station (MS),
Mobile Subscriber Station (MSS) or Subscriber Station
(SS) as necessary.

It should be noted that specific terms disclosed in
the present invention are proposed for convenience of
description and better understanding of the present
invention, and the use of these specific terms may be
changed to other formats within the technical scope or
spirit of the present invention.

In some instances, well-known structures and devices
are omitted in order to avoid obscuring the concepts of the
present invention and the important functions of the

structures and devices are shown in block diagram form.
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The same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Exemplary embodiments of the present invention are
supported by standard documents disclosed for at least one
of wireless access sgystems including an Institute of
Electrical and Electronics Engineers (IEEE) 802 system, a
3™ Generation Project Partnership (3GPP) system, a 3GPP
Long Term Evolution (LTE) system, an LTE-Advanced (LTE-A)
system, and a 3GPP2 system. In particular, the steps or
parts, which are not described to clearly reveal the
technical idea of the present invention, in the embodiments
of ‘the present invention may be supported by the above
documents. All terminology used herein may be supported by
at least one of the above-mentioned documents.

The following embodiments of the present invention

can be applied to a variety of wireless access technologies,

for example, CDMA (Code Division Multiple Access), FDMA
(Frequency Division Multiple Access), TDMA (Time Division
Multiple Access), OFDMA (Orthogonal Frequency Division
Multiple Access), SC-FDMA (Single Carrier Frequency
Division Multiple Access), and the 1like. CDMA may be

embodied through wireless (or radio) technology such as
UTRA (Universal Terrestrial Radio Access) or CDMA2000.
TDMA may be embodied through wireless (or radio) technology
such as GSM (Global System for Mobile communications)/GPRS
(General Packet Radio Service)/EDGE (Enhanced Data Rates
for GSM Evolution). OFDMA may be embodied through wireless
(or radio) technology such as Institute of Electrical and
Electronics Engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16
(WiMaX), IEEE 802-20, and E-UTRA (Evolved UTRA). UTRA 1is a
part of UMTS (Universal Mobile Telecommunications System).

3GPP (3rd Generation Partnership Project) LTE (long term
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evolution) is a part of E-UMTS (Evolved UMTS), which uses
E-UTRA. 3GPP LTE employs OFDMA in downlink and employs SC-
FDMA in uplink. LTE-Advanced (LTE-A) is an evolved version
of 3GPP LTE. WiMAX can be explained by an IEEE 802.l6e
(WirelessMAN-OFDMA Reference System) and an advanced IEEE
802.16m (WirelessMAN-OFDMA Advanced System) . For clarity,
the following description focuses on 3GPP LTE and 3GPP LTE-
A systems. However, technical features of the present
invention are not limited thereto.

LTE system structure

The architecture of an LTE system, which is an
example of a wireless communication system to which the
present invention is applicable, is described with
reference to FIG. 1. The LTE system 1is a mobile
communication system that has evolved from a UMTS system.
FIG. 1 is a conceptual diagram illustrating an LTE system.
Referring to FIG. 1, the LTE system can be generally
classified into an Evolved UMTS (E-UTRAN) and an Evolved
Packet Core (EPC). The E-UTRAN includes a UE and an
Evolved Node-B (eNB). An interface between a UE and an eNB
is referred to as a Uu interface, and an interface between
eNBs 1is referred to as an X2 interface. The EPC may
include a mobility management entity (MME) and a serving
gateway (S-GW). An interface between an eNB and an MME is
referred to as an S1-MME interface, and an interface
between an "eNB and an S-GW is referred to as an S-U
interface, and a generic term for the two interfaces may
also be called an S1 interface.

A radio interface protocol is defined in the Uu
interface which 1s a radio section, wherein the radio
interface protocol is horizontally comprised of a physical

layer, a data link layer, a network layer, and vertically
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classified into a user plane for user data transmission and
a control plane for signaling (control signal) transfer.
Such a radio interface protocol can be typically classified
into L1 (first layer) including a PHY layer which is a
physical layer, L2 (second layer) including MAC/RLC/PDCP
layers, and L3 (third layer) including an RRC layer as
illustrated in FIGS. 2 and 3, based on the three lower
layers of an Open System Interconnection (OSI) reference
model widely known in the field of communication systems.
Those layers exist as a pair in the UE and E-UTRAN, thereby
performing data transmission of the Uu interface.

Each layer of a radio protocol shown in FIGS. 2 and 3
is described. FIGS. 2 and 3 are views illustrating the
control plane and user plane architecture of the radio
protocol, respectively.

A physical (PHY) layer serving as the first layer
(L1) transmits an information transfer service to a
higher layer over a physical channel. The physical (PHY)
layer is connected to a Medium Access Control (MAC) layer
serving as a higher layer over a transport channel.
Through the transport channel, data 1is transferred from
the MAC layer to the physical layer or 1is also
transferred from the physical layer to the MAC layer. 1In
this case, the transport channel is largely classified
into a dedicated transport channel and a common transport
channel depending on whether or not the channel is shared.
In addition, data 1is transferred between different PHY
layers (i.e., between a PHY layer of a transmitter and a
PHY layer of a receiver) over a physical channel using
radio resources.

A variety of layers exist in the second layer (L2).

The MAC layer maps various logical channels to various
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transport channels and performs logical channel
multiplexing to map a plurality of logical channels to
one transport channel. The MAC layer is connected to the
RLC layer, which 1s a higher layer, through a logical
channel. The logical channel is divided into a control
channel for transmitting information on a control plane
and a traffic channel for transmitting information on a
user plane, according to the kind of transmitted
information.

The radio link control (RLC) layer of the L2 layer
segments and concatenates data received from a higher layer,
such that 1t controls a data size to suit radio data
transmission at a lower layer. For controlling data size,
the RLC layer segments or concatenates data received from a
higher layer. To support various QoS 1levels requisite for
various radio bearers (RBs), the RLC layer provides three
RLC modes, Transparent Mode (TM), Unacknowledged Mode (UM),
and Acknowledged Mode (AM). Specifically, an AM RLC
performs a retransmission function using an Automatic
Repeat ‘and Request (ARQ) function so as to implement
reliable data transmission.

The packet data convergence protocol (PDCP) layer of
the L2 layer enables efficient data transmission in IP
packets such as IP version 4 (IPv4) or IP version 6 (IPv6)
packets on a radio 1link having a relatively narrow
bandwidth. For this purpose, the PDCP layer performs
header compression to reduce the size of an IP packet
header including relatively large and unnecessary control
information. Since only necessary 1information is
transmitted in the data header through header compression,
the transmission efficiency of the radio link is increased.

In addition, in the LTE system, the PDCP layer performs a
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security function, this security function is composed of a
ciphering function (also called an encryption function) for
preventing a third party from eavesdropping on data and an
integrity protection function for preventing a third party
from fraudulently handling data.

Referring to FIG. 2, the Radio Resource Control (RRC)
layer located at the tbp of the third layer (L3) is defined
only in the control plane and is responsible for control of
logical, transport, and physical channels in association

with configuration, reconfiguration and release of Radio

" Bearers (RBs). The RB is a logical path that the first and

second layers (L1 and L2) providg for data communication
between the UE and the UTRAN. Generally, Radio Bearer (RB)
configuration means that a radio protocol layer needed for
providing a specific service, and channel characteristics
are defined and detailed parameters and operation methods
thereof are configured. The Radio Bearer (RB) is
classified into a Signaling RB (SRB) and a Data RB (DRB).
The SRB 1is used as a transmission passage of RRC messages
in the control plane, and the DRB is used as a transmission
passage of user data in the user plane.

In addition, a Non-Access Stratum (NAS) layer (not
shown) located above the RRC layer is defined in a control
plane between an MME and a UE. The NAS layer mainly
performs a function for supporting UE mobility and a
session management function for establishing/maintaining IP
connection of a UE, and the 1like.

As described above, the MAC layer is connected to the
RLC layer through a logical channel. The 1logical channel
is generally classified into a control logical channel and
a traffic logical channel. The control 1logical channels

provided by the MAC layer may include a Broadcast Control
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Channel (BCCH), a Paging Control Channel (PCCH), a Common.
Control Channel (CCCH), a Dedicated Control Channel (DCCH),
etc. The traffic logical channel may include a dedicated
traffic channel (DTCH), etc.

In éddition, the MAC layer 1is connected to the PHY
layer through a transport channel. The downlink transport
channel is associated with data transmitted from a network
to a UE. The downlink transport channel may include a
broadcast channel (BCH) for transmitting system information,
a paging channel (PCH) for transmitting a paéing message, a
Downlink-Shared Channel (DL-SCH) for transmitting a user
traffic or a control message, a multicast channel (MCH) for
transmitting a traffic or control message of a downlink
multicast or a broadcast service (i.e., MBMS), and the like.
The wuplink transport channel 1is associated with data
transmitted from the UE to the network. The wuplink
transport channel may include a Random Access Channel
(RACH) for transmitting an initial control message, a
Uplink-Shared Channel (UL-SCH) for transmitting a user
traffic or a control message, etc.

The mapping relationship between the logical channel
and the transport channel is shown in Tables 1 and 2.
Table 1 shows uplink channel  mapping, and Table 2 shows

downlink channel mapping.

[Table 1]
Transport channel UL-8CH RACH
Logical channel
CCCH X
DCCH X
DTCH X

'[Table 2]
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ransport channel BCH PCH DL-SCH
Logical channel
BCCH X X
PCCH X
CCCH X
DCCH X
DTCH X

In case of wuplink, a transport channel (UL-SCH) is
mapped to a logical channel (CCCH, DCCH, or DTCH) as shown
in Table 1. In case of downlink, a transport channel
(BCCH) is mapped to transport channels (BCH and DL-SCH) as
shown in Table 2. 1In addition, a logical channel (PCCH) is
mapped to a transport channel (PCH), and logical channels
(CCCH, DCCH, DTCH) are mapped to the transport channel (DL-
SCH) .

The mapping relationship between the transport
channel and the physical channel is shown in Tables 3 and 4.
Table 3 shows uplink channel mapping, and Table 4 shows
downlink channel mapping.

[Table 3]

TrCH ' Physlical Channel
UL-SCH PUSCH

RACH PRACH

[Table 4]

TrCH Physlical Channel
DL-SCH PDSCH

BCH PBCH

PCH PDSCH

MCH PMCH

In case of uplink, a transport channel (UL-SCH) is
mapped to a Physical Uplink Shared Channel (PUSCH) acting
as a physical channel as shown in Table 3, and a transport
channel (RACH) 1is mapped to a physical random access
channel (PRACH) acting as a physical channel. In case of

downlink, as shown in Table 4, a transport channel (DL-SCH)
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is mapped to a physical downlink shared channel (PDSCH)
acting as a physical channel, a transport channel (BCH) is
mapped to a physical broadcast channel (PBCH) acting as a
physical channel, a transport channel (PCH) is mapped to a
physical channel (PDSCH), and a transport channel (MCH) is
mapped to a physical multicast channel (PMCH) acting as a
physical channel.

A physical channel may be located in a resource
region defined not only by a predetermined unit of a time
domain but also by a predetermined unit of a frequency
domain. The predetermined unit of the time domain may
correspond to a radio frame, a subframe, a slot or a symbol.
For example, one radio frame includes 10 subframes, and one
subframe includes two slots, and one slot includes 7
symbols (e.g., 7 OFDM symbols) in case of a normal cyclic
prefix (CP). The frequency unit of the frequency domain
may correspond to a subcarrier. The resource block defined
in terms of a time-frequency domain is defined not only by
a plurality of symbols of the time domain but also by a
plurality of subcarriers of the frequency domain. For
example, one resource block may correspond to a resource
region defined by 7 OFDM symbols and 12 subcarriers.

In addition, a physical downlink control channel
(PDCCH) may be used to transmit downlink L1/L2 control
information. PDCCH may be defined in first N symbols (for
example, 1 < N < 4) of a single subframe. FIG. 4
exemplarily shows the position of a PDCCH in one radio
frame. In FIG. 4, each of two slots contained in one
subframe is 0.5ms long, ahd a Transmission Time Interval
(TTI) acting as a unit time of data transmission is 1ms
long, and one radio frame may be 10ms long. However, the

frame structure shown in FIG. 4 1is disclosed only for
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illustrative purposes, and the scope or spirit of the
present invention is not limited thereto.

Carrier aggregation (CA)

Carrier aggrégation (ca) technology supporting
multiple carriers will hereinafter be described with
reference to FIG. 5. Carrier aggregation can support a
system bandwidth up to a maximum of 100MHz by grouping a
maximum of 5 carriers (5 Component Carriers; 5 CCs) of a
bandwidth unit (e.g., 1.25MHz, 2.5MHz, 5MHz, 10MHz, or
20MHz) defined in a legacy wireless communication system
(e.g., an LTE system). The bandwidth sizes of CCs used for
carrier aggregation may be the same or different.
Individual CCs have different frequency bands (or central
frequencies) . Although individual CCs wused for carrier
aggregation may be present on contiguous frequency bands,
other CCs present in discontinuous frequency bands may also
be used for <carrier aggregation. In the <carrier
aggregation technology, bandwidth sizes of UL and DL may be
symmetrically or asymmetrically allocated. In the LTE-A
system, the serving cell may be composed of a single
downlink CC and a single uplink CC, or may also be composed
of a single downlink CC. However, the scope or spirit of
the present invention is not limited thereto, and one cell
for use 1in the evolved or other wireless communication
system may be independently configured only in uplink
resources.

In case of carrier aggregation technology, one RRC
connection is present between a UE and an eNode B. A
plurality of serving cells configured to be used by the UE
is classified into PCell and SCell. PCell may correspond
to a serving cell for providing not only a security input

(for example, E-UTAN Cell Global Identifier (ECGI),
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Physical Cell 1Identifier (PCI), Absolute Radio-Frequency

Channel Number (ARFCN)) to perform establishment or re-
establishment of RRC connection, but also mobility
information (for example, tracking area identity (TAI)) of

the NAS layer. SCell may correspond to cells other than
PCell.

In case of constructing a plurality of serving cells,
SCell can be added or released by the eNode B as necessary
whereas PCell can always be used. After SCell has been
added by the eNode B, the SCell can be dynamically used
according to an activation or deactivation state.

Multimedia Broadcast and Multicast Service (MBMS)

MBMS is a point-to-multipoint (p-t-m) transmission
method which enables a plurality of UEs within the
corresponding cell to simultaneously receive the same
packet using only one transmission action of the eNode B
within one cell. The LTE system based on the OFDMA
transmission scheme has defined a multi-cell transmission
scheme acting as a broadcast transmission scheme in which a
plurality of eNode Bs simultaneously transmits the same
packet.

The LTE system defines an MBSFN (MBMS Single
Frequency Network) synchronization area (or MBSFN
synchronous region) 1in which synchronization transmission
is available for the multi-cell transmission service.
Synchronization transmission of cells contained in the
MBSFN synchronous region 1is possible, and inter-cell
interference and diversity gain can be obtained through
synchronization - transmission. One cell belongs to one
MBSFN synchronous region. A plurality’ of MBSFN regions
(for example, 256 MBSFN regions) may be present in the

MBSFN synchronous region. The same radio resource region
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is allocated for MBSFN to cells contained in the MBSFN
region, and the corresponding cells have broadcast channel
information. A plurality of MCHs (for example, a maximum
of 16 MCHs) transmitted using the same coding method may be
present in one MBSFN region. A service for providing a
plurality of broadcast contents (for example, a maximum of
30 broadcast contents) can be provided through one MCH.

FIG. 6 1is a diagram illustrating an MBMS channel
structure.

A logical channel (BCCH) can provide system
information through wvarious types of system information
blocks (SIBs). In association with MBMS, SIB Type 2 (SIB2)
may' include configuration information regarding subframe
allocated for MBSFN. In addition, SIB13 may include
information (for example, MCCH ©position information)
necessary for obtaining MBMS control information. While a
master information block (MIB) from among information
transferred through a logical channel (BCCH) is provided to
the UE over a transport channel (BCG) and a physical
channel (PBCH), SIB (for example, SIB2 or SIB1l3) can be
provided to the UE over a transport channel (DL-SCH) and a
physical channel (PDSCH) .

MCCH 1is a 1logical channel for transmitting MBMS
control information (for example, MBSFN area information,
information regarding current ongoing MBMS sessions, etc.)
and the like. MTCH is a logical channel for transmitting
MBMS wuser traffic data. MBMS control information may
correspond to an MBMS-related RRC message. Each MBSFN
region for transmitting the same MBMS information/traffic
includes one MCCH channel. If one cell provides a
plurality of MBSFN regions, the UE may also receive a

plurality of MCCHs.
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A logical channel (MCCH) and/or another logical
channel (MTCH) may be mapped to a transport channel (MCH).
MCH is based on the point-to-multipoint (p-t-m)
transmission scheme, 1s broadcast within a cell, and is
used as a transport channel of the MBSFN subframe.
Allocation of a subframe wused for MBSFN may' be semi-
statically achieved in MBMS Coordination Entity (MCE). A
transport channel (MCH) may be mapped to a physical channel
(PMCH) .

Assuming that the new MBMS 1is added, MBMS-Radio
Network Temporary Identifier (M-RNTI) may be used by PDCCH
so as to inform an idle-state UE of new MBMS addition. For
example, if an MBMS-related RRC message 1is changed in a
specific MCCH channel, an indicator indicating a specific
MCCH and an M-RNTI can be transmitted through a PDCCH. The
UE supporting the MBMS receives an M-RNTI indicator and an
MCCH indicator through the PDCCH, such that it can
recognize the change of MBMS-related RRC message in a
specific MCCH, and can receive the specific MCCH. The RRC
message of MCCH can be changed every change period, and can
repeatedly broadcast every repetition period (RP).

Table 5 shows detailed description of MBMS-related

channels from among channels shown in FIG. 6.

[Table 5]
BCCH SIB2: MCH subframe allocation
information _
SIB13: MCCH position information, etc.
MTCH Data traffic information is transmitted
Logical Channel to UE.
MCCH MBSFN region information is transmitted

every MCCH RP.
MTCH channel information (information of
activated service) is transmitted.

Transport Channel | MCH MCCH and MTCH transmission.
P-t-M transmission.
Cell broadcast

Physical Channel | PMCH MCH is transmitted in MBSFN subframe
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| PDCCH | Service start indication (M-RNTI)

In addition, the UE may receive a dedicated service
during the MBMS reception. For example, a certain user can
view a TV program using his or her smartphone, and at the
same time can chat with other wusers through instant
messaging (IM) such as MSN or Skype using the smartphone.
In this case, TV viewing may correspond to an MBMS that
enables a plurality of UEs can simultaneously receive data,
and the IM service may correspond to a dedicated service
separately provided to each UE (here, the MBMS may
correspond to a multicast/broadcast service, and the
dedicated service may correspond to a unicast service).
The MBMS is provided through an MTCH, and the dedicated
service is provided through a dedicated bearer such as DCCH
or DTCH. In this case, the bearer may indicate a
logical/virtual connection for providing a service having a
predetermined gquality (QoS), and the dedicated bearer may
indicate a bearer for a dedicated service for each UE.

It is assumed that a certain eNode B provides the
MBMS and the dedicated service. It is also assumed that
the eNode B can simultaneously wuse a plurality of
frequencies within one region. Here, the frequency may be
a frequency (i.e., MBMS frequency) corresponding to a unit
used for MBMS. In order to efficiently utilize radio
resources, the eNode B can provide the MBMS at only one
frequency selected from among a plurality of frequencies,
and can provide each UE with a dedicated bearer at all
frequencies. That 1is, both the MBMS and the dedicated
service can be provided at a frequency selected for MBMS.

If the UE having received the service using the

dedicated bearer at a frequency not providing the MBMS
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desires to receive the MBMS, the UE needs to be handed over
to a frequency providing the MBMS. For this purpose, the
UE can transmit an MBMS interest indication message to the
eNode B. In other words, if the UE desires to receive the
MBMS, the UE transmits the MBMS interest indication message
to the eNode B. If the eNode B supporting the MBMS
receives the MBMS interest indication message, this means
that the UE desires to receive the MBMS, so that the UE can
be shifted to or handed over to a frequency providing the
MBMS .

In this case, the MBMS interest indication message
indicates that the UE desires to receive the MBMS. In
addition, the MBMS interest indication message may include
information regarding a target frequency desired by the UE.
That is, the MBMS interest indication message is used to
indicate that the UE is receiving the MBMS or the UE is
going to receive (or 1is interested to receive) the MBMS.
The MBMS interest indication message may further include
MBMS frequency information used for transmission of the
MBMS that is currently received by the UE or is going to be
received.by the UE.

Improved MBMS operation scheme

The user equipment (UE) for use in a mobile
communication system has mobility. That is, the UE does
not stay in one place, and the UE position may be changed
according to time. Although the cell including the UE is
changed due to the UE mobility, it is necessary to provide
a seamless MBMS. Alternatively, although a frequency used
by the UE is changed when the UE stays in the same position,
it is necessary to provide a seamless MBMS. In various
cases such as an exemplary case in which a frequency or

cell used by the UE is changed, if the UE can continuously
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receive the MBMS, this situation means the MBMS continuity
function.

If the MBMS 1is supported. in all regions and all
frequencies, it 1is not difficult to provide the MBMS
continuity. However, the MBMS may not be provided in all
regions or all frequencies. For example, the MBMS may not
be provided in a specific region, or a specific service
from among a variety of MBMSs may not be provided at a
frequency. .

FIG. 7 shows an exemplary scenario of an MBMS. In
the example of FIG. 7, the MBMS may not be provided to a
frequency band of a frequency (f0), and the MBMS may not be
provided to the frequency band of (f1) (here, £0 and f£1 may
be distinguished from each other in terms of MBMS
provision). That is, MBMS may be available to the cell A0
whereas MBMS may not be available to the cell Al. 1In this
case, Cell A0 and Cell Al may correspond to different eNode
Bs, or may correspond to a plurality of cells of a single
eNode B 1in terms of carrier aggregation. In contrast,

whereas the MBMS is provided in the f0 frequency band of

the B region, the fl1 frequency band may not provide the

MBMS. Cell BO and Cell Bl may belong to different eNode Bs,
or may. correspond to a plurality of cells in terms of

carrier aggregation. In this case, an MBMS available or
unavailable state in a specific cell mwmway indicate an
available or unavailable state of the MBMS, or may indicate

that a specific MBMS (for example, some TV broadcast

programs from among a plurality of TV broadcast programs)

is available or unavailable. '

In FIG. 7, it is assumed that a certain UE receives
the MBMS within the cell Al. Provided that the

corresponding UE maintains the same frequency and at the
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same time moves from the A region to B region, or provided
that the frequency is changed from fl1 to £f0 although the
geographic location is not changed, the UE belongs to a
cell for providing no MBMS. In this case, it is impossible
to provide the UE with the MBMS continuity.

Provided that the UE contained in Cell A0 or Cell Bl
desires to receive the MBMS as shown in FIG. 7, the UE
transmits the MBMS interest indication message to the eNode
B. From the viewpoint of the UE, although the eNode B
supporting no MBMS receives the MBMS interest indication
message from the UE, it is impossible for the eNode B to
provide the MBMS. In this case, if the UE does not receive
a response to the MBMS interest indication message from the
eNode B, it is difficult to recognize how to operate the UE.
In some cases, a waste of radio resources may occur in the
UE or the faulty operation may also occur in the UE.
Although an eNode B supporting no MBMS receives the MBMS
interest indication message, it is difficult to recognize
how to operate the eNode B, and the faulty operation and a
waste of radio resources may occur in the eNode B.
Therefore, there is a need for the UE and the eNode B to
correctly and efficiently prerform the
transmission/reception operations of the MBMS interest
indication message.

Embodiment 1

A first embodiment (Embodiment 1) relates to a method
for enabling the UE to transmit the MBMS interest
indication message to the eNode B. In more detail, the
eNode B can provide information as to whether the UE
transmits the MBMS interest indication message to the UE.

For example, information as to the MBMS interest

indication transmission 1is allowed can be defined as the
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following various information types (1) to (v) .
Information (i) directly or indirectly indicates whether
transmission of the MBMS interest indication message of the
UE is allowed. Information (ii) indicates a specific time
or condition in which transmission of the MBMS interest
indication message of the UE is allowed. Infqrmation (ii1)
indicates whether transmission of the MBMS interest
indication message of the UE is .requested. Information
(iv) indicates whether the eNode B supports the function
related to transmission of the MBMS interest indication
message. Information (v) indicates whether the eNode B
supports the MBMS continuity function. The above-mentioned
exemplary information i) to v) may be used independently of
each other, or one or more information pieces may be
simultaneously used.

Therefore, if transmission of the MBMS interest
indication message is allowed, if a specific condition is .
satisfied, i1if the eNode B requests transmission of the MBMS
interest indication message, 1f the eNode B supports the
MBMS interest indication associated function, and/or if the
eNode B supports the MBMS continuity function, the UE can
transmit the MBMS interest indication message to the eNode
B.

In addition, although the UE desires to transmit the
MBMS 1interest indication message to the network, 1if
transmission of the MBMS interest indication message is not
allowed, if a specific condition is not satisfied, if the
eNode B does not request transmission of the MBMS interest
indication message, 1if the eNode B does not support the
MBMS interest indication associated function, and/or if the
eNode B does not support the MBMS continuity function, the

UE may not transmit the MBMS interest indication message to
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the eNode B.

In more detail, information indicating whether MBMS
interest indication transmission is allowed can be provided
to the UE through a system information block (SIB). That
is, 1f the serving eNode B (or the serving cell) provides a
predetermined SIB and the UE obtains the predetermined SIB
of the current serving cell, the UE can indicate its own
MBMS interest message.

The predetermined SIB may be defined as a new type
SIB not defined yet, and may be referred to as SIB15 as an
example. The new tYpe SIB may include information related
to MBMS reception considering UE mobility. The MBMS
reception considering the UE mobility may indicate
supporting the MBMS continuity to the UE that moves in the
same MBSFN region. The scope of the present invention
includes various schemes indicating whether transmission of
the MBMS interest indication message for the UE is allowed
through the new type SIB. For example, the scope of the
present invention may include a scheme for explicitly
including information indicating whether MBMS interest
indication transmission is allowed in the new type SIB, and
a scheme for allowing transmission of the MBMS interest
indication message if the UE obtains the new type SIB.

In addition, information as to whether transmission
of the MBMS interest indication message is allowed may be
provided to the UE using the RRC message. That is, only
when the MBMS interest indication transmission is allowed
through the RRC message 1s indicated/established, the UE
can indicate its own MBMS interest.

In addition, the eNode B can transmit a variety of
information to the UE using the RRC message and/or the SIB,

for example, information as to whether the eNode B supports
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the function related to the MBMS interest indication
transmission of the UE, and information as to whether the
eNode B supports the function related to MBMS continuity.
The above-mentioned principles of the present
invention can also be used as a method for providing
spécific information as to whether an eNode B of a target
cell allows transmission of the MBMS interest indication

message of the UE even when the UE is handed over from a

current serving cell (i.e., a source cell) to the target
cell.

For example, 1if the UE is handed over from a
currently connected eNode B (i.e., a source cell) to a new
cell (i.e., a target cell), it is impossible for the UE to

recognize whether transmission of the MBMS interest
indication message is allowed in the new cell, such-that it
is possible to receive and read SIB of the new cell before
updating the MBMS interest. For example, 1in the same
manner as in the case in which the UE is handed over from
Cell A0 to Cell BO of FIG. 7, if the source cell does not
provide the new type SIB and the target cell provides the
new type SIB (i.e., information as to whether transmission
of the MBMS interest indication message is allowed), the UE
can indicate its own MBMS interest after performing a
handover. That is, 1if the new type SIB (i.e., SIB related
to allowance or rejection of MBMS interest indication
transmission) is contained in an SIB provided by a new cell
after completion of a UE handover, and if the UE obtains
the corresponding SIB, the ﬁE can indicate its own MBMS
interest in a new cell.

In addition, the above-mentioned examples of the
present invention can also be equally applied to another

case in which the target cell provides specific information
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indicating whether the MBMS interest indication
transmission is allowed through the RRC message.

In addition, 1f ¢the UE receives a handover (HO
command from the source cell, and if the HO command
includes indication information for commanding the UE to
transmit the MBMS interest indication message in a new cell,
the UE enters a new target cell instead of the source cell
and then transmits the MBMS interest indication message to
the target cell.

Embodiment 2

In accordance with a second embodiment (Embodiment 2),
the eNode B can request information related to transmission
of the UE’s MBMS interest indication message from the UE,
and/or the UE can provide the above information to the
eNode B.

For example, information related to the MBMS interest
indication transmission may be information of MBMS-related
priority. The eNode B can transmit a message (for example,
RRC message) requesting the MBMS priority information to

the UE. In this case, information as to what information

-to be obtained from the UE by the eNode B 1is can be

contained in the request message. In addition, the UE may
transmit a message (for example, the MBMS interest
indication message or other RRC message) including MBMS
priority information to the eNode B. The above-mentioned
message may be a response to the request message of the
eNode B, or may Dbe transmitted from the UE without
receiving a request from the eNode B. _
In this case, the MBMS priority information may
include the following various types of information (i) to
(vi). Information (i) indicates whether the UE desires to

receive the MBMS. Information (ii) indicates whether the
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UE receives the current MBMS. Information (iii) indicates
whether the UE has priority over the MBMS or has priority
over the wunicast service. Information (iv) indicates
whether the UE will accommodate a Quality of Service (QoS)
lower than a QoS established in a unicast service (or a
dedicated bearer for transmitting data of the wunicast
server). Information (v) indicates which of a Guaranteed

Bit Rate (GBR) service and an MBMS is more preferred by the

UE. Information (vi) indicates whether the UE wants to
continuously receive a seamless unicast service. The
above-mentioned information (i) to (vi) may be -used

independently of each other, or one or more information may
be simultaneously used.

For example, the UE may transmit the MBMS interest
indication message including information regarding one or
more MBMS frequenéies at which an MBMS session currently
received by the UE or desired to be received by the UE is
transmitted, to the eNode B. The MBMS interest indication
message may include specific information indicating whether
reception at the MBMS frequency indicated by the UE has
priority over reception at the unicast bearer or vice versa
(that is, reception at the unicast bearer has priority over
reception at the MBMS frequency indicated by the UE).

Embodiment 3

A third embodiment (Embodiment 3) relates to a method
for including information regarding the neighbor cell in
the MBMS interest indication message.

As described above, the MBMS interest indication
message may include information regarding the MBMS
frequency at which the MBMS session being received by the
UE is transmitted, or may include information regarding the

MBMS frequency at which the MBMS session desired to be
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received by the UE is transmitted.

If the UE having an RRC_connected state and an MBMS
capability transmits the above MBMS interest indication
message, the above message may correspond to a message for
preventing the UE from moving to another MBMS frequency
from the viewpoint of a cell providing the MBMS, and the
above message may correspond to a message for requesting
shifting to another frequency providing the MBMS from the
viewpoint of the cell providing no MBMS. In the latter
case, if shifting to another frequency requested by the UE
is allowed, the overall system throughput may be
deteriorated. For example, 1if cells on the frequency
shifting-requested by the UE do not satisfy a predetermined
quality, the UE shifted to the corresponding freguency does
not correctly communicate with the eNode B, so that poor
connection between the UE and the eNode B may occur or a
radio link failure may also occur.

In the third embodiment (Embodiment 3), in order to
prevent the above-mentioned problems, when transmitting the
MBMS interest indication message to the eNode B, the UE may
further transmit the measurement result of neighbor cells.
In this case, the measurement result may include
information such as the signal strength of the
corresponding cell. The measurement result may be
contained in the MBMS interest indication message.
Although the measurement result is transmitted through a
separate message, the measurement result may be transmitted
in connection with (or simultaneously with) the MBMS
interest indication message. For example, the UE can
transmit only the measurement result of cells present at a
desired MBMS frequency to the eNode B, instead of reporting

the measurement result of all the neighbor cells.
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As an additional example, when the UE transmits the
MBMS interest indication message including MBMS frequency
information to the eNode B, the UE may further transmit
information regarding a cell satisfying a predetermined
reference from among a plurality of cells present at the
MBMS frequency. In this case, the predetermined reference
may be established by the eNode B, or may correspond to a
minimum quality reference as an example. Information
regarding cell(s) satisfying the predetermined reference
may be contained in the MBMS interest indication message,
may be transmitted through a separate message, and/or may
be transmitted in relation with (simultaneously with) the
MBMS interest indication message.

In addition, information indicating the presence or
absence of the cell satisfying the predetermined reference
may be used as a condition for transmitting the MBMS
interest indication message.. For example, if the UE takes
interest 1in reception of the MBMS provided at a second
frequency different from the first frequency used as the
current frequency, the UE measures the second frequency.
Only when the cell satisfying a predetermined quality
reference at the second frequency is found, the UE can
transmit the MBMS interest indication message to the eNode
B.

FIG. 8 1is a flowchart illustrating a method for
transmitting an MBMS interest indication message according
to one embodiment of the present invention.

Referring to FIG. 8, the eNode B can transmit
information indicating whether transmission of the MBMS
interest indication message is allowed to the UE in step
S810. For example, information indicating whether the MBMS

interest indication transmission is allowed may correspond
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to a predetermined system information block (SIB) broadcast
to a plurality of UEs contained in the cell. The
predetermined SIB may include information related to the
MBMS continuity.

In step S820, the UE can obtain information
indicating whether MBMS interest indication transmission is
allowed. For example, 1if the predetermined SIB is
broadcast by the eNode B, the UE can obtain the
predetermined SIB over a PDSCH.

The UE can transmit the MBMS interest indication
message to the eNode B in step S830. Information
indicating whether the step S830 is performed can be
determined according to whether the UE has obtained
allowance information of the MBMS interest indication
transmission in step S820. That is, only when the UE has
obtained the MBMS interest -indication transmission
allowance information (for example, the predetermined SIB),
the UE can transmit the MBMS interest indication message to
the eNode B.

In association with the above-mentioned operation for
transmitting and receiving the MBMS interest indication
message, the contents described in the above-mentioned
embodiments may be used independently of each other or two
or more embodiments may be simultaneously applied, and the
same parts may be omitted herein for convenience and
clarity of description. |

FIG. 9 1is a block diagram illustrating an eNB
apparatus 910 and a UE apparatus 920 according to
embodiments of the present invention.

Referring to FIG. 9, an eNB apparatus 910 may include
a reception (Rx) module 911, a transmission (Tx) module 912,

a processor 913, a memory 914, and a plurality of antennas
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915. The plurality of antennas 915 may be contained in’ the
eNB apparatus supporting MIMO transmission and reception.
The reception (Rx) module 911 may receive a variety of
signals, data and information on uplink starting from the
UE. The transmission (Tx) module 912 may transmit a
variety of signals, data and information on downlink for
the UE. The processor 913 may provide overall control to
the eNB apparatus 910.

The eNB apparatus 910 according to one embodiment of
the present invention is configured to provide the MBMS.

" The processor 913 of the eNB apparatus 910 1is
configured to transmit information indicating allowance or
rejection of MBMS interest indication transmission to the
UE 920 through the transmission (Tx) module 912. For
example, the information indicating allowance or rejection
of the MBMS interest indication transmission may correspond
to a predetermined SIB broadcast to a plurality of UEs
contained in the cell. The predetermined SIB may include
information related to the MBMS continuity.

In addition, the processor 913 1is configured to
receive the MBMS interest indication message from the UE
through the reception (Rx) module 911. In this case, the
MBMS interest indication message can be transmitted from
the UE 920 only when the UE 920 obtains the MBMS interest
indication transmission allowance information.

The processor 913 of the eNB apparatus 910 processes

information received at the eNB apparatus 910 and

transmission information. The memory 914 may store the

processed information for. a predetermined time. The memory
914 may be replaced with a component such as a buffer (not

shown) .
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Referring to FIG. 9, a UE apparatus 920 may include a
reception (Rx) module 921, a transmission (Tx) module 922,
a processor 923, a memory 924, and a plurality of antennas
925. The plurality of antennas 925 may be contained in the
UE apparatus supporting MIMO transmission and reception.
The reception (Rx) module 921 may receive a variety of
signals, data and information on downlink starting from the
eNB. The transmission (Tx) module 922 may transmit a
variety of signals, data and information on uplink for the
eNB. The processor 923 may provide overall control to the
UE apparatus 920.

The UE apparatus 920 according to one embodiment of
the present invention is configured to receive the MBMS.

The processor 923 of the UE apparatus 920 is
configured to obtain information indicating allowance or
rejection of MBMS interest indication transmission from the
eNode B 910 through the reception (Rx) module 921. For
example, the information indicating allowance or rejection
of the MBMS interest indication transmission may correspond
to a predetermined SIB broadcast to a plurality of UEs
contained in the cell. The predetermined SIB may include
information related to the MBMS continuity.

In addition, the processor 923 1is configured to
obtain allowance information of MBMS interest indication
transmission. In this case, the MBMS interest indication
message can be transmitted to the eNode B 910 through the
transmission (Tx) module 922 only when the processor 923
obtains the MBMS interest indication transmission allowance
information.

The processor 923 of the UE apparatus 920 processes
information received at the UE apparatus 920 and

transmission information. The memory 924 may store the
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processed information for a predetermined time. The memory
924 may be replaced with a component such as a buffer (not
shown) .

The specific configurations of the above eNB and UE
apparatuses may be imblemented such that the wvarious
embodiments of the present invention are performed
independently or two or mbre embodiments of the present
invention are performed simultaneously. Redundant matters
will not be described herein for clarity.

The eNB apparatus 910 shown in FIG. 9 may also be
applied to different types of entities providing the MBMS,
and the UE apparatus 920 shown in FIG. 9 may also be
applied to different types of entities providing the MBMS.

The above-described embodiments of the present
invention can be implemented by a variety of means, for
exaﬁple, hardware, firmware, software, or a combination of
them.

In the case of implementing the present invention by
hardware, the present invention can be implemented with
application specific integrated circuits (ASICs), Digital
signal processors (DSPs), digital signal processing devices
(DSPDs) , programmable logic devices (PLDs) , field
programmable gate arrays (FPGAs), a processor, a controller,
a microcontroller, a microprocessor, etc.

If operations or functions of the present invention
are implemented by firmware or software, the present
invention can be implemented in the form of a variety of
formats, for example, modules, procedures, functions, etc.
The software codes may be stored in a memory unit so that
it can be driven by a processor. The memory unit is

located inside or outside of the processor, so that it can
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communicate with the aforementioned processor via a variety
of well-known parts.

The detailed description of the exemplary embodiments
of the present invention has been given to enable those
skilled in the art to implement and practice the invention.
Although the invention has been described with reference to
the exemplary embodiments, those skilled in the art will
appreciate that various modifications and variations can be
made in the present invention without departing from the
spirit or scope of the invention described in the appended
claims. For example, those skilled in the art may use each
construction described iﬁ the above embodiments in
combination with each other. Accordingly, the invention
should not be limited to the specific embodiments described
herein, but should be accorded the broadest scope
consistent with the principles and novel features disclosed
herein.

Those skilled in the art will appreciate that the
present invention may be carried out in other specific
ways than those set forth herein without departing from

the spirit and essential characteristics of the present

invention. The above exemplary embodiments are therefore

to be construed in all aspects as illustrative and not
restrictive. The scope of the invention should be
determined by the appended claims and their 1legal
equivalents, not by the above description, and all
changes coming within the meaning and equivalency range
of the appended claims are intended to be embraced
therein. Also, it will be obvious to those gkilled in the
art that claims that ére not explicitly cited in the
appended claims may be presented in combination as an

exemplary embodiment of the present invention or included
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as a new claim by subsequent amendment after the

application is filed.

[Industrial Applicability]

The embodiments of the present invention are
applicable not only to the MBMS but also to a variety of
mobile communication systems supporting other similar
services. It will be apparent to those skilled in the art
that various modifications and variations can be made in
the present invention without departing from the spirit oxr
scope of the invention. Thus, it 1is intended that the
present invention cover the modifications and variations of
this invention provided they come within the scope of the

appended claims and their equivalents.
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[cLaTMs]

[Claim 1] A method for receiving a multimedia broadcast
and multicast service (MBMS) by a user equipment (UE) in a
wireless communication system, the method comprising:

obtaining a predetermined system information block

(SIB) from a base station (BS); and

transmitting an MBMS interest indication message to
the base station (BS) only when the predetermined system
information block (SIB) is obtained,

wherein the predetermined system information block

(SIB) includes information related to MBMS continuity.

[Claim 2] The method according to claim 1, wherein the
MBMS interest indication message is used to indicate
whether the UE is receiving the MBMS or is going to receive

the MBMS.

[claim 3] The method according to claim 1, wherein the
MBMS interest indication message further includes
information regarding an MBMS frequency at which the MBMS
currently received by the UE or desired to be received by

the UE is transmitted.

[claim 4] The method according to claim 1, wherein the
MBMS interest indication message further includes MBMS

priority information.

[claim 5] The method according to claim 4, wherein the
MBMS priority information indicates whether the MBMS has

priority over a unicast service.
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[claim 6] The method according to claim 1, wherein:

if the UE is handed over from a source cell to a
target cell, the MBMS interest indication message 1is
transmitted to the target cell after completion of the

handover.

[Claim 7] The method according to claim 1, wherein the
predetermined system information block (SIB) is broadcast

by the base station (BS).

[claim 8] The method according to claim 1, wherein the UE

is in a radio resource control (RRC) connection state.

[claim 9] The method according to claim 1, wherein the UE
is configured to simultaneously receive the MBMS and a

unicast service.

[Claim 10] A method for providing a multimedia broadcast
and multicast service (MBMS) by a base station (BS) in a
wireless communication system, the method comprising:

broadcasting a predetermined system information block

(SIB); and

receiving an MBMS interest indication message from the

user equipment (UE),

wherein the MBMS interest indication message is
transmitted from the UE only when the UE obtains the
predetermined system information block (SIB), and

the predetermined system information block (SIB)

includes information related to MBMS continuity.

[claim 11] A user equipment (UE) for receiving a
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multimedia broadcast and multicast service (MBMS) in a
wireless communication system comprising: |
a reception module for receiving a downlink signal
from a base station (BS);
a transmission module for transmitting an wuplink
signal to the base station (BS); and
a processor for controlling the user equipment (UE)
including the reception module and the transmission module,
wherein the processor enables the reception module
to obtain a predetermined system information block (SIB)
from a base station (BS), and enables the transmission
module to transmit an MBMS interest indication message to
the base station (BS) only when the predetermined system
information block (SIB) is obtained, and
the predetermined system information Dblock (SIB)

includes information related to MBMS continuity.

[Claim 12] A base station (BS) for providing a multimedia
broadcast and multicast service (MBMS) in a wireless
communication system comprising:

a reception module for receiving an uplink signal from
a user equipment (UE) ;

a transmission module for transmitting a downlink
signal to the user equipment (UE); and

a processor for controlling the base station (BS)
including the reception module and the transmission module,

wherein the processor enables the transmission module
to broadcast a predetermined system information block (SIB),
and enables the reception module to receive an MBMS
interest indication message from the user equipment (UE),

wherein the MBMS interest indication message 1is

transmitted from the UE only when the UE obtains the
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predetermined system information block (SIB), and
the predetermined system information block (SIB)

includes information related to MBMS continuity.
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