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Description

METHOD OF TRANSMITTING DATA IN WIRELESS COM¬

MUNICATION SYSTEM SUPPORTING MULTIMEDIA

BROADCAST/MULTICAST SERVICE

Technical Field
[1] The present invention relates to wireless communications, and more particularly, to a

method of providing a multimedia broadcast/multicast service (MBMS) in a wireless

communication system.

Background Art
[2] Third generation partnership project (3GPP) mobile communication systems based

on a wideband code division multiple access (WCDMA) radio access technology are

widely spread all over the world. High-speed downlink packet access (HSDPA) that

can be defined as a first evolutionary stage of WCDMA provides 3GPP with a radio

access technique that is highly competitive in the mid-term future. However, since re

quirements and expectations of users and service providers are continuously increased

and developments of competing radio access techniques are continuously in progress,

new technical evolutions in 3GPP are required to secure competitiveness in the future.

Reduction of cost per bit, increase of service availability, flexible use of frequency

bands, simple structure and open interface, proper power consumption of a user

equipment (UE), and the like are defined as requirements.

[3] Similarly to a conventional cell broadcast service (CBS), a multimedia broadcast/

multicast service (MBMS) simultaneously transmits a data packet in the same manner

to a plurality of users. The CBS is a low-speed message-based service whereas the

MBMS aims at high-speed multimedia data transmission. The CBS is not based on an

Internet protocol (IP) whereas the MBMS is based on IP multicast. If users satisfying a

specific level exist in the same cell, necessary resources (or channels) transmitted to

each user are shared so that a plurality of users can receive the same multimedia data.

Therefore, the MBMS has an advantage in that radio resources can be more efficiently

used and a multimedia service can be used at a low price from the perspective of the

users.

[4] The MBMS uses a common channel so that a plurality of user equipments (UEs) e f

fectively receive one service. That is, regarding data of one service, only one common

channel is allocated instead of allocating a predetermined number of dedicated

channels corresponding to the plurality of UEs which intend to receive the service in

one cell. Since the plurality of UEs simultaneously receive the common channel,

efficiency of radio resources increases.



[5] For the effective use of the radio resources, the MBMS uses a method in which one

common channel is received by a plurality of UEs. That is, in every transmission

period, when transmission of MBMS data is instructed, the plurality of UEs attempt to

receive the MBMS data through the common channel.

[6] However, the plurality of UEs may belong to different radio channel environments.

A base station (BS) neither allocates the common channel nor controls transmission

characteristics according to a location of each UE or a radio channel environment. That

is, even if the UE fails to receive the MBMS data or if the UE is located in a poor radio

channel environment, the BS cannot perform a special operation for the UE. Therefore,

the UE experiences deterioration in service quality.

Disclosure of Invention

Technical Problem
[7] The present invention provides a data transmission method for providing a

multimedia broadcast/multicast service (MBMS) with improved quality.

Technical Solution
[8] According to an aspect of the present invention, a method of transmitting data in a

wireless communication system supporting a multimedia broadcast/multicast service

(MBMS) includes transmitting a data block for the MBMS through a main channel and

transmitting the data block through a sub-channel if an error report for the data block is

received.

[9] According to an aspect of the present invention, a method of receiving data in a

wireless communication system supporting an MBMS includes receiving a data block

for the MBMS through a main channel, transmitting an error report if an error is

detected from the data block and receiving the data block through a sub-channel.

Advantageous Effects
[10] Waste of radio resources is minimized by the use of a common channel while

improving quality of a multimedia broadcast/multicast service (MBMS) by restoring

data by the use of a dedicated channel.

Brief Description of the Drawings
[11] FIG. 1 is a block diagram showing a wireless communication system.

[12] FIG. 2 is a block diagram showing functional split between an evolved-universal

mobile telecommunications system terrestrial radio access network (E-UTRAN) and

an evolved packet core (EPC).

[13] FIG. 3 is a block diagram showing constitutional elements of a user equipment (UE).

[14] FIG. 4 is a block diagram showing radio protocol architecture for a user plane.

[15] FIG. 5 is a block diagram showing radio protocol architecture for a control plane.

[16] FIG. 6 shows mapping between downlink logical channels and downlink transport



channels.

[17] FIG. 7 shows mapping between downlink transport channels and downlink physical

channels.

[18] FIG. 8 shows an example of a data transmission method according to an embodiment

of the present invention.

Mode for the Invention
[19] FIG. 1 is a block diagram showing a wireless communication system. This may be a

network structure of an E-UMTS (Evolved-Universal Mobile telecommunications

System). The E-UMTS system may be referred to as an LTE (Long-term Evolution)

system. The wireless communication system can widely be deployed to provide a

variety of communication services, such as voices, packet data, and the like.

[20] Referring to FIG. 1, an E-UTRAN (Evolved-UMTS Terrestrial Radio Access

Network) includes at least one base station (BS) 20. A user equipment (UE) 10 can be

fixed or mobile and can be referred to as another terminology, such as a MS (Mobile

Station), a UT (User Terminal), a SS (Subscriber Station), a wireless device, or the

like. The BS 20 generally is a fixed station that communicates with the user equipment

10 and can be referred to as another terminology, such as an e-NB (evolved-NodeB), a

BTS (Base Transceiver System), an access point, or the like. There are one or more

cells within the coverage of the BS 20. Interfaces for transmitting user traffic or control

traffic can be used between BSs 20. Hereinafter, downlink means communication from

the BS 20 to the UE 10, and uplink means a communication from the UE 10 to the BS

20.

[21] The BSs 20 are interconnected with each other by means of an X2 interface. The BSs

20 are also connected by means of the Sl interface to the EPC (Evolved Packet Core),

more specifically to the MME (Mobility Management Entity) by means of the

Sl-MME and to the Serving Gateway (S-GW) by means of the Sl-U. The Sl interface

supports a many-to-many relation between MME/S-GW 30 and the BS 20.

[22] FIG. 2 is a block diagram showing functional split between the E-UTRAN and the

EPC. Slashed boxes depict radio protocol layers and white boxes depict the functional

entities of the control plane.

[23] Referring to FIG. 2, a BS hosts the following functions. (1) Functions for Radio

Resource Management such as Radio Bearer Control, Radio Admission Control,

Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink

and downlink (scheduling), (2) IP (Internet Protocol) header compression and

encryption of user data stream, (3) Routing of User Plane data towards S-GW, (4)

Scheduling and transmission of paging messages, (5) Scheduling and transmission of

broadcast information, and (6) Measurement and measurement reporting configuration



for mobility and scheduling.

[24] The MME hosts the following functions. (1) NAS (Non-Access Stratum) signaling,

(2) NAS signaling security, (3) Idle mode UE Reachability, (4) Tracking Area list

management, (5) Roaming, (6) Authentication.

[25] The S-GW hosts the following functions. (1) Mobility anchoring, (2) lawful in

terception. The PDN gateway (P-GW) hosts the following functions. (1) UE IP

(internet protocol) allocation, (2) packet filtering.

[26] FIG. 3 is a block diagram showing constitutional elements of a UE. A UE 50

includes a processor 51, a memory 52, a RF unit 53, a display unit 54 and a user

interface unit 55. Layers of the radio interface protocol are implemented in the

processor 51. The processor 5 1 provides a control plane and a user plane. The function

of each layer can be implemented in the processor 51. The memory 52 is coupled to

the processor 5 1 and stores an operating system, applications, and general files. The

display unit 54 displays a variety of information of the UE and may use a well-known

element, such as an LCD (Liquid Crystal Display) or OLED (Organic Light Emitting

Diode. The user interface unit 55 can be configured with a combination of well-known

user interfaces such as a keypad or touch screen. The RF unit 53 is coupled to the

processor 5 1 and transmits and/or receives radio signals.

[27] Layers of the radio interface protocol between the user equipment and the base

station can be classified into L l layer (a first layer), L2 layer (a second layer), and L3

layer (a third layer) based on the lower three layers of the Open System Inter

connection (OSI) model that is well-known in the related art. A physical (PHY) layer

belonging to the first layer provides information transfer services on a physical

channel. A radio resource control (RRC) layer belonging to the third layer serves to

control radio resources between the user equipment and the network. The user

equipment and the network exchange RRC messages via the RRC layer.

[28] FIG. 4 is a block diagram showing radio protocol architecture for a user plane. FIG. 5

is a block diagram showing radio protocol architecture for a control plane. They

illustrate the architecture of a radio interface protocol between the UE and the E-

UTRAN. The data plane is a protocol stack for user data transmission and the control

plane is a protocol stack for control signal transmission.

[29] Referring to FIGs. 4 and 5, a physical (PHY) layer belonging to the first layer offers

information transfer services to upper layers on a physical channel. The PHY layer is

coupled with a MAC (Medium Access Control) layer, i.e., an upper layer of the PHY

layer, through a transport channel. Data is transferred between the MAC layer and the

PHY layer through the transport channel. Between different physical layers, i.e., the

physical layer of a transmitter and the physical layer of a receiver, data are transferred

through the physical channel.



[30] The MAC layer in the second layer provides services to a RLC (Radio Link Control)

layer, i.e., an upper layer of the MAC layer, through a logical channel. The RLC layer

in the second layer supports reliable data transfer. There are three operating modes in

the RLC layer, such as TM (Transparent Mode), UM (Unacknowledged Mode) and

AM (Acknowledged Mode) according to a data transfer method. The AM RLC

provides bidirectional data transmission services and supports re-transmission when

the transfer of a RLC PDU (Protocol Data Unit) is failed.

[31] A PDCP (Packet Data Convergence Protocol) belonging to the second layer performs

a header compression function. The PDCP layer reduces the header size of the Internet

Protocol (IP) packet so as to efficiently transmit the IP packet.

[32] A RRC (Radio Resource Control) layer belonging to the third layer is defined only in

the control plane. The RRC layer serves to control the logical channel, the transport

channel, and the physical channel in association with configuration, reconfiguration

and release of radio bearers (RBs). A RB means a service provided by the second layer

for data transmission between the user equipment and the network. When a RRC

connection is established between the RRC layer of the user equipment and the RRC

layer of the network, it is called that the user equipment is in the RRC connected mode.

When a RRC connection is not established yet, it is called that the user equipment is in

the RRC idle mode.

[33] A NAS (Non-Access Stratum) layer belonging to the upper layer of the RRC layer

serves to perform session management and mobility management.

[34] FIG. 6 shows mapping between downlink logical channels and downlink transport

channels. This is disclosed in the section 6.1.3.2 of 3GPP TS 36.300 V8.3.0 (2007-12)

Technical Specification Group Radio Access Network; Evolved Universal Terrestrial

Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network

(E-UTRAN); Overall description; Stage 2 (Release 8).

[35] Referring to FIG. 6, a paging control channel (PCCH) can be mapped to a paging

channel (PCH). A broadcast control channel (BCCH) can be mapped to a broadcast

channel (BCD) or a downlink shared channel (DL-SCH). A common control channel

(CCCH), a dedicated control channel (DCCH), a dedicated traffic channel (DTCH), a

multicast control channel (MCCH) and a multicast traffic channel (MTCH) can be

mapped to the DL-SCH. The MCCH and MTCH can also be mapped to a multicast

channel (MCH).

[36] Each logical channel type is defined by what type of information is transferred. A

classification of logical channels is into two groups: control channels and traffic

channels.

[37] Control channels are used for transfer of control plane information. The BCCH is a

downlink control channel for broadcasting system control information. The PCCH is a



downlink channel that transfers paging information and is used when the network does

not know the location cell of the UE. The CCCH is a channel for transmitting control

information between UEs and network and is used for UEs having no RRC connection

with the network. The MCCH is a point-to-multipoint downlink channel used for

transmitting multimedia broadcast multicast service (MBMS) control information from

the network to the UE for one or several MTCHs and is only used by UEs that receive

MBMS. The DCCH is a point-to-point bi-directional channel that transmits dedicated

control information between a UE and the network and is used by UEs having an RRC

connection.

[38] Traffic channels are used for the transfer of user plane information. The DTCH is a

point-to-point channel dedicated to one UE, for the transfer of user information. The

DTCH can exist in both uplink and downlink. The MTCH is a point-to-multipoint

downlink channel for transmitting traffic data from the network to the UE and is only

used by UEs that receive MBMS.

[39] The transport channels are classified by how and with what characteristics data are

transferred over the radio interface. The BCH is broadcasted in the entire coverage area

of the cell and has fixed, pre-defined transport format. The DL-SCH is characterized

by support for hybrid automatic repeat request (HARQ), support for dynamic link

adaptation by varying the modulation, coding and transmit power, possibility to be

broadcast in the entire cell, possibility to use beamforming, support for both dynamic

and semi-static resource allocation, support for UE discontinuous reception (DRX) to

enable UE power saving and support for MBMS transmission. The PCH is char

acterized by support for UE discontinuous reception (DRX) to enable UE power saving

and requirement to be broadcast in the entire coverage area of the cell. The MCH is

characterized by requirement to be broadcast in the entire coverage area of the cell,

support for MBMS Single Frequency Network (MBSFN) combining of MBMS

transmission on multiple cells.

[40] FIG. 7 shows mapping between downlink transport channels and downlink physical

channels. This is disclosed in the section 5.3.1 of the 3GPP TS 36.300 V8.3.0

(2007-12).

[41] Referring to FIG. 7, a BCH can be mapped to a physical broadcast channel (PBCH).

A MCH can be mapped to a physical multicast channel (PMCH). A PCH and a DL-

SCH can be mapped to a physical downlink shared channel (PDSCH). The PBCH

carries the BCH transport block. The PMCH carries the MCH. The PDSCH carries the

DL-SCH and PCH.

[42] There are several downlink physical control channels used in the physical layer. A

physical downlink control channel (PDCCH) informs the UE about the resource

allocation of PCH and DL-SCH, and HARQ information related to DL-SCH. The



PDCCH may carry the uplink scheduling grant which informs the UE about resource

allocation of uplink transmission. A physical control format indicator channel

(PCFICH) informs the UE about the number of OFDM symbols used for the PDCCHs

and is transmitted in every subframe. A physical Hybrid ARQ Indicator Channel

(PHICH) carries HARQ ACK/NAK signals in response to uplink transmissions.

[43] A multimedia broadcast multicast service (MBMS) uses two logical channels, that is,

an MCCH (i.e., a control channel) and an MTCH (i.e., a traffic channel). User data

(e.g., actual voice or video) is transmitted on the MTCH. Configuration information for

receiving the MTCH is transmitted on the MCCH. The MTCH and the MCCH are

point-to-multipoint downlink channels for a plurality of UEs and can be regarded as

common channels. In the MBMS, an amount of allocated radio resources does not

coincide with the number of UEs receiving services. Instead, only radio resources for

the common channels are allocated and the common channels are simultaneously

received by the plurality of UEs, thereby improving efficiency of the radio resources.

[44] The plurality of UEs operate under a variety of radio channels. A method capable of

recovering MBMS data which is not successfully received by an UE is proposed so

that an MBMS with further improved quality can be provided to the UE which receives

MBMS data being transmitted through a common channel.

[45] For this, the present invention proposes a method in which a BS configures an

additional dedicated channel for each UE currently receiving an MBMS service

through a common channel. The common channel may be a point-to-multipoint

channel. The dedicated channel may be a point-to-point channel.

[46] First, the UE receives data blocks of the MBMS through the common channel. Then,

the UE examines serial numbers of the received data blocks. Upon detecting a data

block which is not successfully received by the UE, the UE reports this to the BS. In

this case, by using an uplink dedicated channel determined between the UE and the

BS, the UE may report information on the data block which is not successfully

received by the UE. Thereafter, the UE receives again the data block, which is not suc

cessfully received, from the BS through a downlink dedicated channel, and rearranges

the data blocks previously received and the data blocks received through the dedicated

channel.

[47] FIG. 8 shows an example of a data transmission method according to an embodiment

of the present invention.

[48] A main channel is a common channel and may be an MTCH. A sub-channel is a

dedicated channel and may be a DTCH. In a call establishment process, a BS may

inform that the DTCH is a channel related to an MBMS provided by an UE through the

MTCH. The main channel is transmitted by using a radio resource allocated to be

received by a plurality of UEs. Thus, the main channel can be received by the plurality



of UEs. The sub-channel is transmitted by using a radio resource allocated to be

received by only a specific UE. Thus, the sub-channel can be received by only a

specially dedicated UE.

[49] The UE configures the main channel and the sub-channel by using information

delivered from the BS through the MCCH or through an RRC message. The UE

receives data blocks for the MBMS through the main channel.

[50] The UE examines serial numbers of received data blocks, and examines if there is

data not received by the UE. If a data block which is not successfully received by the

UE is detected, the UE collects information on this block and generates an error report.

Then, the UE delivers the error report to the BS. It will be assumed herein that a data

block 2 is not successfully received. The error report may be transmitted on an uplink

dedicated channel such as an uplink shared channel (UL-SCH). Alternatively, the error

report may be transmitted by using a signaling radio bearer (SRB). The SRB is used by

the UE when a dedicated control message is transmitted to or received from the BS.

[51] The BS determines a data block to be retransmitted through the error report. Then,

the erroneous data block (e.g., the data block 2) generated during reception is

transmitted on the sub-channel.

[52] The UE restores and rearranges data by using the data blocks received through the

main channel and the sub-channel.

[53] Examination on whether the data blocks are successfully received or not can be

performed in various layers. According to an embodiment, the examination on whether

the data blocks are successfully received or not may be performed in a PDCP layer.

The PDCP layer is connected to the main channel and the sub-channel. The data blocks

are received from the respective channels and are then rearranged. Thereafter, the data

blocks are delivered to an upper layer. In this case, the error report may be a PDCP

status report which is generated and transmitted by a PDCP entity.

[54] In another embodiment, the examination on whether the data blocks are successfully

received or not may be performed in an RLC layer. The RLC layer is connected to the

main channel and the sub-channel. The data blocks are received from the respective

channels and are then rearranged. Thereafter, the data blocks are delivered to the upper

layer. In this case, the error report may be an RLC status report generated and

transmitted by an RLC entity.

[55] In still another embodiment, the examination on whether the data blocks are suc

cessfully received or not may be performed in a PDCP layer or an RLC layer. The

PDCP layer or the RLC layer is connected to the main channel and the sub-channel.

The data blocks are received through the respective channels and are then rearranged.

Thereafter, the data blocks are delivered to an upper layer. In this case, the error report

is generated by the PDCP entity and is then reported to the RLC entity. Alternatively,



the error report is generated by the RLC entity. The error report may be an RLC statue

report transmitted by the RLC entity.

[56] Referring to FIG. 8, at first, both a UEl and a UE2 receive a main channel (i.e., a

common channel) and thus receives an MBMS. The UEl receives a data block 3 after

receiving a data block 1. Thus, the UEl knows that the data block 2 is not received,

and thus reports to the BS that the data block 2 is not received by using a dedicated

channel. Subsequently, the BS retransmits the data block 2 through the dedicated

channel, rearranges the data blocks 1 and 3 received through the common channel and

the data block 2 received through the dedicated channel, and delivers the rearranged

data blocks to an upper layer.

[57] On the other hand, although the UE2 receives the MBMS through the common

channel, the UE2 does not transmit a separate error report to the BS since there is no

lost data block. Moreover, the UE2 does not expect to receive data through the

dedicated channel.

[58] All functions described above may be performed by a processor such as a micro

processor, a controller, a microcontroller, and an application specific integrated circuit

(ASIC) according to software or program code for performing the functions. The

program code may be designed, developed, and implemented on the basis of the de

scriptions of the present invention, and this is well known to those skilled in the art.

[59] While the present invention has been particularly shown and described with reference

to exemplary embodiments thereof, it will be understood by those skilled in the art that

various changes in form and details may be made therein without departing from the

spirit and scope of the invention as defined by the appended claims. The exemplary

embodiments should be considered in descriptive sense only and not for purposes of

limitation. Therefore, the scope of the invention is defined not by the detailed de

scription of the invention but by the appended claims, and all differences within the

scope will be construed as being included in the present invention.



Claims
[1] A method of transmitting data in a wireless communication system supporting a

multimedia broadcast/multicast service (MBMS), the method comprising:

transmitting a data block for the MBMS through a main channel; and

transmitting the data block through a sub-channel if an error report for the data

block is received.

[2] The method of claim 1, wherein the main channel is a common channel.

[3] The method of claim 1, wherein the sub-channel is a dedicated channel.

[4] A method of receiving data in a wireless communication system supporting a

multimedia broadcast/multicast service (MBMS), the method comprising:

receiving a data block for the MBMS through a main channel;

transmitting an error report if an error is detected from the data block; and

receiving the data block through a sub-channel.

[5] The method of claim 4, wherein the main channel is a multicast traffic channel

(MTCH).

[6] The method of claim 4, wherein the sub-channel is a dedicated traffic channel

(DTCH).
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