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APPARATUS AND METHOD FOR SHARING RADIO PROTOCOL ENTITIES

IN WIRELESS COMMUNICATION SYSTEM

Technical Field

The present invention relates to providing a user service in a wireless
communication system, such as a universal mobile telecommunications system (UMTS),
and more particularly, to providing a multimedia broadcast/multicast service (MBMS) in a

plurality of cells by using one or more shared radio protocel entities.

Background At

Referring to FIG. 1, illustrating a general UMTS network structure, the UMTS
comprises a user equipment (UE) which is also referred to as a mobile terminal, a UMTS
terrestrial radio access network (UTRAN), and a core network. The UTRAN comprises a
plurality of radio network subsystems, each of which comprises one radio network
controlier (RNC) and at least one base station (or Node B) managed by the RNC. The
Node B managed by the RNC receives uplink information transmitted from a physical
layer of the UE and transmits downlink data to the UE, thereby serving as an access
point for connecting the UE to the UTRAN. The RNC is responsible for allocation and
management of radio resources and serves as an access point in connecting the Node
B to the core network. An RNC managing radio resource for a specific UE is a serving
RNC, and an RNC managing common resources for a plurality of UEs within one cell is

controlling RNC. A drift RNC is any RNC, other than the serving RNC, through which a

UE communicates.
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An interface between RNC and core network is the lu interface, an interface
between serving RNC and drift RNC is fhe lur interface, and an interface between RNC
and Node B is the lub interface. Each interface ‘provides control information or data
transfer service via a transport bearer. For instance, a bearer provided in the lub
interface is an lub transport bearer, and the lub transport bearer provides control
information and data transmission betw;:en RNC and Node B.

FIG. 2 illustrates the architecture of a radio interface protocol between one UE
and the UTRAN. Referring to FIG. 2, a radio interface protocol vertically comprises a
physical layer (Layer 1 or L1), a d_ata link layer (Layer 2 or L2), and a network layer
(Layer 3 or L3). The radio interface protocol horizontally comprises a user piane for
providing data information and a control plane for providing control signals (signaling).
The user plane carries user traffic for voice or Internet protocol (IP) packet transfer and
the like. The control plane carries control information for the maintenance and
management of interface or call within the network and the like. The protocol layers
include first (L.1), second (L2), and third (L3) layers, which are the three lower layers of
the open system interconnection reference model.

The L1 layer provides an information transfer service to a higher layer using
various radio transport technologies. The L1 layer is linked to a medium access control
(MAC) layer of the higher layer via transport channels. Data is delivered between the
MAC and physical layers via the transport channels.

The MAC layer provides reallocation services of MAC parameters for
allocation and reallocation of radio resources. The MAC layer is connected to a radio

link control (RLC) layer as a higher layer via logical channels. The logical channels are
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categorized, according to data type, as control channels or traffic channels. Generally,
the control channels are used in transferring information of the control plane, and the
traffic channels are used in transferring information of the user plane. The MAC layer
comprises a MAC-b sublayer, a MAC-d sublayer, and a MAC-c/sh sublayer, categorized
according to the type of transport channels being managed. The MAC-b sublayer
manages a broadcast channel as a transport channel responsible for broadcasting
system information. The MAC-c/sh layer manages common transport channels, which
are shared with other UEs, such the forward access channel (FACH) and downlink
shared channel (DSCH). The MAC-c/sh sublayer is located in the controlling RNC within
UTRAN and manages the channels common with all the UEs within the cell. Hence, one
MAC-c/sh sublayer exists in each cell, and one UE includes one MAC-c/sh sublayer.
The MAC-d sublayer manages a dedicated channel (DCH) as a dedicated transport
channel to a specific UE. Hence, the MACd layer of UTRAN is located in the serving
RNC, and each UE also has one MAC-d sublayer.

To provide an MBMS service in accordance with the method of the present
invention, an MBMS function is appended to the functions of the MAC-c/sh layer,
thereby creating a MAC-c/sh/m layer. There is one MAC-c/sh/m layer per csll in the
UTRAN and one MAC-c/sh/m layer per UE.

The radio link control (RLC) layer supports reliable data transfer and is
operative in performing segmentation and concatenation of an RLC service data unit,
which is delivered from a higher layer and adjusted in size to fit processing capacity in
the RLC layer. A header is then appended to the adjusted RLC service data unit to be

delivered to the MAC layer in the form of a protocol data unit. The RLC buffer exists in
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4
the RLC layer to store the RLC service data units or RLC protocol data units delivered
from the higher layer. -

A broadcast/multicast control (BMC) layer is located above the RLC layer, and
schedules a cell broadcast message delivered from the core network, and is operative in
broadcasting to UEs in a specific cell or cells.

A packet data convergence protocol (PDCP) layer is located above the RLC
layer and is operative in efﬁciently‘ transferring data, which is transferred via such a
network protocol as IPv4 and IPv6, over a radio interface having a relatively smail
bandwidth. Thus, through a process known as header compression, the PDCP layer
eliminates unnecessary control information utilized in a wire network, such that only
information essential to the header is included for transfer, thereby enhancing the
transmission efficiency of a radio section.

A radio resource control (RRC) layer, which is part of the L3 layer, is defined
on the control plane only. Concemir;g the establishment, reconfiguration, and release of
radio bearers, the RRC layer controls the transport and physical channels. A radio
bearer is a service, provided by the second I;yer. for the data transfer between UE and
UTRAN securing a certain QoS (quality of service). Radio bearer establishment, in
general, defines the regulating characteristics of the protocol layers and channels
needed to provide a specific service and respectively configures the respective
parameters and operation methods. A UE is sald to be in an éRGconnected mode
when the RRC layers of the UE and the UTRAN are in communication with each other,

to enable a communication of RRC messages, and is in the RRC-idle mode when there

is no such communication.
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An MBMS service provides a streaming or background service to a plurality of
UEs using a downlink only MBMS r‘.;\dio bearer. Inthe UTRAN or a network, an MBMS
service may utilize point-to-multipoint or point-to-point radio bearer services. The point-
to-multipoint service generally represents transmitting data from a network to a plurality
of UEs. The point-to-point service generally represents transmitting data from a network
to a designated UE.

In the MBMS broadcast mode, multimedia data is transmitted to all UEs within
a broadcast area, i.e., the domain where the broadcast service is available. In the
MBMS multicast mode, multimedia data for a specific UE group is transmitted within a
multicast area, i.e., the domain where the multicast service is available. MBMS service
requires the support of two logical channels: an MBMS control channel (MCCH), which
is a point-to-multi point downlink channel for transmitting MBMS control information to
UEs, and an MBMS ftraffic channel (MTCH), which is a point-to-multi point downlink
channel for transmitting MBMS data to UEs. One MCCH channel exists in each call,
and one MTCH channel exists for each specific MBMS within a specific cell. Both logical
channels are mapped to a transport channel (FACH) and a secondary common control
physical channel (S-CCPCH).

FIG. 3 illustrates MTCH protocol architecture according to a related art, in
which an example RNC configuration has two Node Bs, with one managing three cells
and another managing one cell. Each cell has separately configured radio bearer
parameters for every PHY, RLC, and PDCP entity per MTCH channel per MBMS service

in the UTRAN side. The same protocol entities are similarly established in the UE side

(not shown).
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In the related art, however, the network independently configures (and
reconfigures) separate protocol entities for each cell. Hence, despite providing the same
service, the protocol entities may be differently configured, whereby entity-associated
parameter values are independently and separately set by the different protocol entities
existing in the different cells, and the protocol entities providing the same service are
independently managed and controlled. As a result, the UE needs to reconfigure new
protocol parameters whenever it moves to another cell. Thus, there is an undesirable
delay before a new radio bearer is established, during which time the UE has no radio
bearer and thus receives no MBMS data. Therefore, data loss occurs when moving to a
new cell. Moreover, the UE is unable to achieve soft combining gain, in which values

from various cells are combined during a soft handover.

Disclosure of Invention

Accordingly, the present invention is directed to a radio protocol entity sharing
apparatus and method that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

A need exists to provide a radio protocol entity sharing method for MBMS
services. At least one protocol entity shared by a plurality of cells and common
associated parameter values are used for a specific MBMS service and establishment of
a bearer is facilitated when a UE moves to another cell. Data loss occurring during
handover is minimized, soft combining gain can be achieved between cells and a waste
of network resources is prevented using a single protocol entity and single associated

parameter values for a specific MBMS service.

AMENDED SHEET
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Additional advantages, needs, and features of the invention will be set forth in
part in the description which follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or may be leamed from practice
of the invention. The objectives and other advantages of the invention may be realized
and attained by the structure particularly pointed out in the written description and claims
hereof as well as the appended drawings.

To fulfill these needs and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, a method is
provided for a point-to-multipoint service in a cellular system. The method includes
establishing a radio protocol entity in a radio access network for the point-to-multipoint
service for a group of cells, each cell capable of servicing at least one mobile terminal
with uplink and downlink communication capabilities, and providing data for the point-to-
multipoint service through the same radio protocol entity to the group of cells. Preferably,
the group of cells belongs to a radio network system and the radio access network
includes at least one radio network system. The radio protocol entity includes at least a
medium access control entity (MAC), a radio link control entity (RLC) or packet data
convergence protocol entity (PDCP).

According to one aspect of the invention, the method further includes
transmitting to the group of cells a parameter indicator and a radio protocol parameter
associated with the parameter indicator necessary for at least one mobile terminal in one
of the group of cells to receive the point-to-multipoint service, wherein the parameter

indicator is identical for the group of cells.

AMENDED SHEET
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According to another aspect of the invention, the radio protoco! entity provides
the point-to-multipoint service through a common traffic channel. Also, the parameter
indicator is transmitted through a common control channel, and the common control
channel is a broadcast control channel (BCCH). Preferably, the common control
channel is a multimedia broadcast multicast service control channe! (MCCH).

According to another embodiment of the invention, a method is provided for
receiving a point-to-multipoint service. The method includes receiving a first parameter
indicator and a first radio protocol p;rameter associated with the first parameter indicator,
establishing a radio protocol entity for receiving the point-to-multipoint service in a
mobile terminal according to the received first radio protocol parameter, receiving a
second parameter indicator necessary to receive the point-to-multipoint service,
continuing to receive the point-to-multipoint service without receiving a second radio
protocol parameter associated with the second parameter indicator if the first and
second parameter indicators are identical, receiving the second radio protocol parameter
if the first and second parameter indieators are not identical, and reestablishing the radio
protocol entity according to the received second radio protocol parameter for receiving
the point-to-multipoint service.

According to one aspect of the invention, the first parameter indicator and the
second parameter indicator are received in the same cell. Altematively, the first
parameter indicator is received in a first cell and the second parameter indicator is
received in a second cell.

According to another asp;d of the invention, each one of the first and second

parameter indicators identifies a group of cells sharing the radio protocol entity.
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Preferably, the radio protocol entity includes at least a medium access control module
(MAC), a radio link control module (RLC) or a packet data convergence protocol entity
(PDCP).

According to another embodiment of the invention, a wireless communication
system for providing a point-to-multipoint service in a cellular system includes a radio
access network, such as RAN or UTRAN, for establishing a radio protocol entity for the
point-to-multipoint service for a group of cells. Each cell is capable of servicing at least
one mobile terminal with uplink and downlink communication capabilities, with the radio
access network providing data for the point-to-multipoint service through the same radio
protocol entity to the group of cells. 'Preferably, the radio protocol entity includes at least
a medium access control entity (MAC), a radio link control entity (RLC) or a packet data
convergence protocol entity (PDCP). The radio protocol entity transmits to the group of
cells a parameter indicator and a radio protocol parameter associated with the
parameter indicator necessary for at least one mobile terminal in one of the group of
cells to receive the point-to-multipoint service. The parameter indicator is identical for
the group of cells.

According to another erﬁbodiment of the invention, a mobile terminal for
receiving a point-to-multipoint service includes a means for receiving a first parameter
indicator and a first radio protocol parameter associated with the first parameter indicator,
a means for establishing a radio protocol entity for receiving the point-to-multipoint
service in a mobile terminal according to the received first radio protocol parameter, a
means for receiving a second parameter indicator necessary to receive the point-to-

multipoint service and a means for continuing to receive the point-to-multipoint service
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without receiving a second radio protocol parameter associated with the second
parameter indicator if the first and second parameter indicators are identical. The mobile
terminal further includes a means for receiving the second radio protocol parameter if
the first and second parameter indicators are not identical and a means for
reestablishing the radio protocol eniity according to the received second radio protocol
parameter for receiving the point-to-multipoint 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.

Brief Description of Drawings

The accompanying draﬁngs, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention and together with the description
serve to explain the principle of the invention. In the drawings:

FIG. 1 is a structural diagram of a wireless communication network.

FIG. 2 is a diagram of radio interface protocol architecture between the UE
and UTRAN of FIG. 1.

FIG. 3 is a block diagrar.n of a protocol entity of the UTRAN, providing a
specific MBMS service according to a related art.

FIG. 4A is a block diagram of protocol entities of the UTRAN, providing a
specific MBMS service by sharing layer 2 protocol entity according to another

embodiment of the present invention.
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FIG. 4B is a block diagram of protocol entities of the UTRAN, providing a
specific MBMS service by sharing layer 2 protocol entity according to alternative
embodiment of the present invention.

FIG. 5 is a block diagram of a protocol entity of the UTRAN, providing a
specific MBMS service by sharing the lub transport bearer according to the present
invention.

FIG. 6 is a flowchart for receiving a specific MBMS service in a UE (mobile
terminal) according to a preferred embodiment of the present invention.

FIG. 7 illustrates a mobile communication device for receiving a service from a

network according to one embodiment of the present invention.

Detailed Description of the invention

Reference will now be made in detail to the preferred embodiments of the
present invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be used throughout the drawings to
refer to the same or like parts.

At least one protocol entity for transferring data of a specific MBMS service in
a specific RNC is shared by a plurality of cells or Node Bs managed by the specific RNC.
The at least one protocol entity is preferably radio protocol entity of a second layer and
includes PDCP, RLC, and MAC sublayers. Preferably, each cell includes separate
physical layers for the specific MBMS service, and for the physical layers to operate
identically, the RNC preferably delivers the same parameter values to the physical layers

via the lub interface. Furthermore, after having received the specific MBMS service data

AMENDED SHEET
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from the core network, the RNC preferably delivers the MBMS data to the at least one
protocol entity. Preferably, the at Ie.ast one protocol entity delivers the received MBMS
data to respective lower layer protocol entities, and if the lower layer is a physical layer
(L1), the RNC preferably delivers the MBMS data via the lub interface to the respective
physical layers in each cell.

FIGS. 4A and 4B illustrate protocol entities of the UTRAN, providing a speciﬁc
MBMS service by sharing at least one of layer 2 protocol entities according to one
embodiment of the present invention. In this example, an MTCH channel is being used
as a logical channel for the RNC to provide three different MBMS services. In other
words, the data is transmitted via three channels.

As shown in the RNC of FIG. 4A, second-layer protocol entities, which inciude
the PDCP, RLC, and MAC sublayers, are configured to provide a specific MBMS service
to a plurality of cells managed by the RNC. Referring to FIG. 4A, in the UTRAN side, the
PDCP and RLC entities are separately provided for each service, where a plurality of
cells (or Node Bs) each share the use of one PDCP entity and one RLC entity. Hence,
in this case, the three different PDéP entities and three different RLC entities provide
three different MBMS services, respectively, and are shared by the lower physical layers.
And it is also possible only PDCP entity is shared by a plurality of cells for a specific
MBMS service. FIG. 4B illustrates a network configuration in which both PDCP and RLC
protocol entities are shared to provide a specific MBMS service to mobile terminals.
Preferably, one PDCP entity and one RLC entity exist for one specific MBMS per radio
access network (RAN). Alternatively, in lieu of sharing both PDCP and RLC, either

PDCP or RLC may only need to be shared for the specific MBMS service.
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One MAC entity in the UTRAN side is shared by the various MBMS services
to also be used by a plurality of cells (Node Bs). Preferably, there is one MAC entity —
more specifically, one MAC-c/sh/m sublayer — per RNC. The one MAC entity provides
the three different MBMS services and is shared by the fower physical layers.

Two UEs, shown in FIGS. 4A and 4B as terminal A and terminal B, each
receiving a specific MBMS service from at least two different cells or Node Bs, share one
of the layer 2 radio protocol entity (e.g., the MAC sublayer in FIG. 4A, and the PDCP and
the RLC sublayers in FIG. 4B) and the same associated parameter value for the specific
MBMS serwce In other words, despite being located in different cells, UEs receiving the
same MBMS service share the same protocol entity and the same associated parameter
value.

A plurality of cells share a prbtocol entity for the data transfer of a specific
MBMS service. Hence, a logical channel provided by the protocol entity is also shared
by the plurality of cells. Moreover, the cells share parameter value; of logical, transport,
and physical channels set up 'for the data transfer of the MBMS service. That is, the
plurality of cells have the same parameter values of the logical, transport and physical
channels and share the protocol parameter values of the protocol entity as well. Thus,
the celis all possess the same cﬁannel parameter values and the same protocol
parameter values. Furthermore, since the cells involved share the same protocol entity
and protocol parameter values, the terminal B can, obtaining soft combining gain,
simultaneously receive a specific MBMS service from two or more different cells.

FIG. 5 illustrates the protocol entity of a UTRAN providing a specific MBMS

service when an lub transport bearer is shared according to the present invention.
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Referring to FIG. 5, in which a plurality of cells of one Node B commonly use
one lub transport bearer, one protocol entity is shared and one lub data frame is
transmitted once to various cells during one transmission time interval (Tl' ). The
various cells share one MAC protocol data unit included in the lub data frame. Node B
receives the data frame via one shared lub transport bearer and copies the MAC
protocol data unit included in the received data frame, to deliver the data frame to a
plurality of cells governed by the Node B.

Aooordingtotheprefenedembodimentofmepresemmvenﬁon.aUE
intending to receive a specific MBMS service sets up, for example, a channel and
protocol entity for receiving the data of the specific MBMS service using the channel and
protocol parameter values shared by the plurality of cells. These parameter values are
referred to herein as common parameter values, or CPV information. The channel
parameter values include parameter values of the logical channel MTCH, transport
channel FACH, physical channel S-<CCPCH used in transferring the data of the specific
MBMS service. The protocol parameter values include parameter values of the PDCP,
RLC, MAC, and physical layers used in transferring the data of the specific MBMS
service. The UE uses the CPV information to set up channels and protocol entities for
receiving the MBMS data. A UE moving to any one of a plurality of cells sharing the
CPV information can, without reconfiguration of the logical and transport channels and
the protocol entity, quickly receive the data in the new celi.

The UTRAN transmits to UES, that are to receive a specific MBMS service, the
above CPV information and a CPV identifier for identifying the CPV information per cell.

Preferably, the CPV identifier uniquely identifies MBMS cell groups. As cells having the
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same CPV identifier use the same CPV information, if the CPV identifier of a new cell is
identical to that of a previous cell, the UE having moved to the new cell can, using the
CPV information of the previous cell, set up the channels and protocol entity for the new
cell. Moreover, as cells having the same CPV identifier use the same CPV information,
the UE can achieve soft combining gain when receiving MBMS data during handover.

FIG. 6 illustrates a process of receiving a specific MBMS service in a UE
adopting the method of the present invention. The UE operates using the CPV
information and CPV identifier.

in step S601, a UE receives from an initial cell CPV information and a CPV
identifier, stores the same, and establishes an MBMS channel for transferring data of a
specific MBMS service using that information, and in step S602, the UE receives the
MBMS data via the established MBMS channel while located in the initial (or previous)
cell, that is, until moving to a new cell as determined according to step S603. in step
S604, after the UE has moved to a new cell, the UE receives the CPV identifier
transmitted from the new cell and oémpares the received value to the stored value, i.e.,
the CPV identifier of the previous cell, in step S605.

if the value of newly received CPV identifier (new cell) is the same as that of
the stored CPV identifier (previous cell), the UE receives the MBMS data using the
stored CPV information in step S608. Alternatively, the UE receives CPV information of
the new cell and stores the new CPV information in place of that of the previous cell for
use in receiving the MBMS data in the new cell via the MBMS channel using the newly

stored CPV information in step 860;/'. Once enabled to receive MBMS channels of the
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previous and new cells simultaneously, the UE performs soft combining on the MBMS -
channels from the two cells in a manner similar to that of a soft handover.

The method of the present invention can be implemented by a computer-
readable program stored in a record media.

Accordingly, the present invention enables different cells to share a second-
layer protocol entity to use the same channel parameter values and the same protocol
parameter values, thereby reducing a delay resulting from reestablishing a radio bearer
in the event of a handover, minimizing data loss during handover, conserving network
resources, and enhancing reception performance via soft combining.

Referring to FIG. 7, a block diagram of a mobile communication device 800 of
the present invention is illustrated, for example a mobile phone for performing the
methods of the present invention. The mobile communication device 800 includes a
processing unit 810 such as a microprocessor or digital signal processor, an RF module
835, a power management module 805, an antenna 840, a battery 855, a display 815, a
keypad 820, a storage unit 830 such as fiash memory, ROM or SRAM, a speaker 845
and a microphone 850,

A user enters instructional information, such as a telephone number, for
example, by pushing the buttons of the keypad 820 or by voice activation using the
microphone 850. The processing unit 810 receives and processes the instructional
information to perform the appropriate function, such as to dial the telephone number.
Operational data may be retrieved from the storage unit 830 to perform the function.
Furthermore, the processing unit 810 may display the instructional and operational

information on the display 815 for the user’s reference and convenience.
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The processing unit 810 issues instructional information to the RF section 835,
to initiate communication, for example, by transmitting radio signals comprising voice
communication data. The RF module 835 includes a receiver and a transmitter to
receive and transmit radio signals. The antenna 840 facilitates the transmission and
reception of radio signals. Upon -receiving radio signals, the RF module 835 may
forward and convert the signals to baseband frequency for processing by the processing
unit 810. The processed signals may be transformed into audible or readable
information output, for example, via the speaker 845.

It will be apparent to one skilled in the art that the mobile communication
device 800 may be readily impiemented using, for example, the processing unit 810 or
other data or digital processing device, either alone or in combination with external
support logic.

Although the present invention is described in the context of mobile
communication, the present invention may also be used in any wireless communication
systems using mobile devices, such as PDAs and laptop computers equipped with
wireless communication capabilities. Moreover, the use of certain terms to describe the
present invention should not limit the scope of the present invention to certain type of
wireless communication system, such as UMTS. The present invention is also
applicable to other wireless communication systems using different air interfaces and/or
physical layers, for example, TDMA, CDMA, FDMA, WCDMA, etc.

The preferred embodiments may be implemented as a method, apparatus or
article of manufacture using standard programming and/or engineering techniques to

produce software, firmware, hardware, or any combination thereof. The term “article of
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manufacture® as used herein refers to code or logic implemented in hardware logic (e.g.,
an integrated circuit chip, Field Programmable Gate Array (FPGA), Application Specific
Integrated Circuit (ASIC), etc.) or a computer readable medium (e.g., magnetic storage
medium (e.g., hard disk drives, floppy disks, tape, etc.), optical storage (CD-ROMs,
optical disks, etc.), volatile and non-volatile memory devices (e.g., EEPROMs, ROMs,
PROMs, RAMs, DRAMs, SRAMSs, firmware, programmable logic, etc.).

Code in the computer readable medium is accessed and executed by a
processor. The code in which preferred embodiments are implemented may further be
accessible through a transmission media or from a file server over a network. In such
cases, the article of manufacture in which the code is implemented may comprise a
transmission media, such as a network transmission line, wireless transmission media,
signals propagating through space, radio waves, infrared signals, etc. Of course, those
skilled in the art will recognize that many modificatons may be made to this
configuration without departing from the scope of the present invention, and that the
article of manufacture may comprise any information bearing medium known in the art.

The logic implementation shown in the figures described specific operations
as occuming in a particular order. In alternative implementations, certain of the logic
operations may be performed in a different order, modified or removed and still
implement preferred embodiments of the present invention. Moreover, steps may be
added to the above described logic and still conform to implementations of the invention.

It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention. Thus, it is intended that the present
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invention covers the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.

Industrial Applicability

The present invention can be applicable to a mobile communications system

for providing MBMS services.

“Comprises/comprising” when used in this specification is taken to specify the
presence of stated features, integers, steps or components but does not preclude the
presence or addition of one or more other features, integers, steps or components or

groups thereof.

AMENDED SHEET
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1. A method of providing a point-to-multipoint service in a ceilular system,
the method compfising:

5 establishing a radio protocol entity in a radio access network for the point-to-
multipoint service for a group of cells, each cell capable of servicing at least one mobile
terminal with uplink and downlink communication capabilities; and

providing data for the point-to-multipoint service through the same radio protocol
entity to the group of cells.
10
2. The method of claim 1, wherein the group of cells belongs to a radio

network system.

3. The method of claim 2, wherein the radio access network comprises at

15 least one radio network system.

4, The method of claim 1, wherein the radio protocol entity comprises at
least one of medium access control entity (MAC), radio link control entity (RLC) and

packet data convergence protocol entity (PDCP).
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5. The method of claim 1, further comprising: transmitting to the group of
cells a parameter indicator and a radio protocol parameter associated with the
parameter indicator necessary for at least one mobile terminal in one of the group of

5 cells to receive the point-to-multipoint service, wherein the parameter indicator is

identical for the group of cells.

8. The method of claim 1, further comprising: transmitting to the group of
celis a parameter indicator necessary for at least one mobile terminal in one of the group
10 of celis to receive the point-to-multipoint service, wherein the parameter indicator is

identical for the grbup of cells.

7. The method of claim 1, the radio protocol entity provides the point-to-
multipoint service through a common traffic channel.
15

8. The method of claim 5, wherein the parameter indicator is transmitted

through a common control channel.
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9. The method of claim 8, wherein the common control channel is a

broadcast control channel (BCCH).

10. The method of claim 8, wherein the common control channel is a

5  multimedia broadcast multicast service control channel (MCCH).

11. A method of receiving a point-to-multipoint service, the method
comprising:
receiving a first paramet;r indicator and a first radio protocol parameter
10 associated with the first parameter indicator;
establishing a radio protoco! in a mobile terminal according to the received first
radio protocol parameter for receiving the point-to-multipoint service;
receiving a second parametq indicator necessary to receive the point-to-
multipoint service;, and
15 continue receiving the point-to-multipoint service without receiving a second radio
protocol parameter associated with the second parameter indicator if the first and

second parameter indicators are identical.

12. The method of claim 11, further comprising
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receiving the second radio protocol parameter if the first and second parameter

indicators are not identical;
reestablishing the radio protocol entity according to the received second radio

protocol parameter for receiving the point-to-multipoint service.

13. The method of claim 11, wherein the first parameter indicator and the

second parameter indicator are received in the same cell.

14.  The method of claim 11, wherein the first parameter indicator is received

10 in afirst cell and the second parameter indicator is received in a second cell.

15. The method of ciaim 11, wherein each one of the first and second

parameter indicators identifies a group of cells sharing the radio protocol entity.

15 18.  The method of claim 11, the radio protocol entity receives the point-to-

multipoint service through a common traffic channel.
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17.  The method of claim 11, wherein the radio protocol entity comprise at
least one of medium access control module (MAC), radio link control module (RLC) and

packet data convergence protocol entity (PDCP).

5 18. The method of claim 11, wherein each one of the first and second

parameter indicators is received through a common control channel.

19.  The method of claim 18, wherein the common control channel is a
broadcast control channel (BCCH).
10 |
20. The method of claim 1'8, wherein the common control channel is a

multimedia broadcast multicast service control channel (MCCH).

21. A wireless communication system for providing a point-to-muttipoint
15  service in a cellular system, the wireless communication system comprising:
a radio access network for establishing a radio protocol entity for the poiqt-to—
multipoint service for a group of cells, each cell capable of servicing at least one mobile

terminal with uplink and downlink communication capabilities, wherein the radio access
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network providing data for the point-to-multipoint service through the same radio protocol

entity to the group of cells.

22. The wireless communication system of claim 21, wherein the group of

cells belongs to a radio network system.

23. The wireless communication system of claim 22, wherein the radio

access network comprises at least one radio network system.

24, The wireless communication system of claim 21, wherein the radio
protocol entity comprise at least one of medium access control entity (MAC), radio link

control entity (RLC) and packet data convergence protocol entity (PDCP).

25. The wireless communication system of claim 21, wherein the radio
access network transmitting to the group of cells a parameter indicator and a radio
protocol parameter associated with the parameter indicator necessary for at least one
mobile terminal in one of the group of cells to receive the point-to-multipoint service,

wherein the parameter indicator is identical for the group of cells.
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26. The wireless communication system of claim 1, the radio access network
transmitting to the group of cells a parameter indicator necessary for at least one mobile
terminal in one of the group of cells to receive the point-to-multipoint service, wherein the

parameter indicator is identical for the group of cells.

27.  The wireless communication system of claim 21, the radio protocol entity

provides the point-to-multipoint service through a common traffic channei.

28. The wireless communication system of claim 25, wherein the parameter

10 indicator is transmitted through a common control channel.

29. The wireless communication system of claim 28, wherein the common

control channel is a broadcast control channel (BCCH).

15 30. The wireless communication system of claim 28, wherein the common

control channel is a multimedia broadcast multicast service control channel (MCCH).

31. A mobile terminal for receiving a point-to-multipoint service, the mobile

terminal comprising:
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means for receiving a first parameter indicator and a first radio protocol
parameter associated with the first parameter indicator;

means for establishing a radlo protocol entity in a mobile terminal according to
the received first radic protocol parameter for receiving the point-to-multipoint service;

5 means for receiving a second parameter indicator necessary to receive the point-

to-multipoint service; and

means for continue receiving the point-to-multipoint service without receiving a
second radio protocol parameter associated with the second parameter indicator if the
first and second parameter indicators are identical. |

10 |

32.  The mobile terminal of claim 31, further comprising

means for receiving the second radio protocol parameter if the first and second
parameter indicators are not identical, and

means for reestablishing the radio protocol entity according to the received

15 second radio protocol parameter for receiving the point-to-multipoint service.

33. The mobile terminal of claim 31, wherein the first parameter indicator and

the second parameter indicator are received in the same cell.



WO 2005/018269 PCT/KR2004/002071
28

34.  The mobile terminal of claim 31, wherein the first parameter indicator is

received in a first cell and the second parameter indicator is received in a second cell.

35. The mobile terminal of claim 31, wherein each one of the first and second

5  parameter indicators identifies a group of cells sharing the radio protocol entity.

36.  The mobile terminal of claim 31, the radio protocol entity receives the

point-to-muttipoint service through a common traffic channel.

10 37.  The mobile terminal of claim 31, wherein the radio protocol entity
comprise at least one of medium access control module (MAC), radio link control module

(RLC) and packet data convergence protocol entity (PDCP).

38. The mobile terminal of claim 31, wherein each one of the first and second

15 parameter indicators is received through a common control channel.

39. The mobile terminal of claim 38, wherein the common control channel is a

broadcast control channel (BCCH).
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40. The mobile terminal of claim 38, wherein the common control channel is a

multimedia broadcast multicast service control channel (MCCH).

41. The method according to the invention for providing a point-to-multipoint

service, substantially as hereinbefore described or exemplified.

42 The method for providing a point-to-multipoint service including any new

and inventive integer or combination of integers, substantially as herein described.

43. The method according to the invention for receiving a point-to-mulitipoint

service, substantially as hereinbefore described or exemplified.

44.  The method for receiving a point-to-multipoint service including any new

and inventive integer or combination of integers, substantially as herein described.

45. The wireless communication system as claimed in any one of claims 21

to 30, substantially as hereinbefore described or exemplified.

AMENDED SHEET
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46, The wireless communication system including any new and inventive

integer or combination of integers, substantially as herein described.

47. The mobile terminal as claimed in any one of claims 31 to 40,

substantially as hereinbefore described or exemplified.

48. The mobile temminal including any new and inventive integer or

combination of integers, substantially as herein described.

49. A method of receiving a point-to-multipoint service in a mobile terminal
moving between two cells, comprising:

receiving from a first cell the point-to-multipoint service using radio protocol
entities established in the first cell;

receiving from a second cell an identifier identifying a cell group including the
second cell; and

receiving the point-to-multipoint service from the second cell using at ieast one
common radio protocol entity established in the first cell, if the cell group identifier of the

second cell is identical to a cell group identifier of the first cell.

AMENDED SHEET
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50. The method of claim 49, wherein the at least one common radio protocol
entity includes at least one of a medium access control (MAC) entity, radio link control

(RLC) entity, and packet data convergence protocol (PDCP) entity.

51. The method of claim 49, wherein the point-to-multipoint service is

received through a common traffic channel.

52. The method of claim 49, wherein the cell group identifier is received

through a common control channel.

53. The method of claim 52, wherein the common control channel is a

broadcast control channel (BCCIl) or a multimedia broadcast multicast service control

channel (MCCH).

AMENDED SHEET
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FIG. 6
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