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DESCRIPTION
MBMS DATA TRANSMISSION AND RECEIVING IN PACKET BASED ON
CELLULAR SYSTEM

TECHNICAL FIELD

The present invention relates to a method for
transmitting and receiving multimedia broadcast multicast
service (MBMS) data in a packet based cellular system;
and, more particularly, to a method for transmitting and
receiving MBMS data to a plurality of mobile stations
based on point to multipoint in a packet based cellular
system using a hybrid automatic repeat request (HARQ)

scheme.

BACKGROUND ART

A multimedia broadcast multicast service (MBMS) is
a broadcasting service provided to a plurality of mobile
stations through a mobile communication network. However,
various errors are generated in a signal while the signal
travels through a radio channel due to the fading of the
radio channel and an interference signal.

A mobile communication system wuses one of an
automatic repeat request (ARQ) scheme, a forward error
correction scheme, and a hybrid automatic repeat request
(HARQ) in order to correct the errors.

The ARQ scheme and the HARQ scheme transmit data on
an assumption that all of receivers are one and inform
whether data is successfully received or failed through a
feedback channel. The ARQ scheme may generate long delay
because the ARQ scheme reports the receipt of data packet
through a feedback channel after a plurality of data
packets are received.

The HARQ scheme 1improves an error correction
capability by retransmitting data and performing the

error correction code of a physical layer at the same
1
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time. That is, the HARQ scheme does not discard previous
data packets with error generated. The HARQ scheme
inputs the data packet with the error to an error
correction decoder when a retransmitted data packet 1is
decoded in order to improve the error <correction
capability. Since an error is generated at only a part
of a packet in general, the error correction capability
is improved if the. packet with the error inputs the
decoder without dumping the packet with the error.

The data amount to store significantly increases to
use an error correction code of a physical layer. In
order to reduce the data amount to store, the HARQ scheme
is quickly informed whether error is generated in data or
not through a feedback channel and rapidly performs
retransmission.

The HARQ scheme is generally divided into an
incremental redundancy (IR) method and a chase combining
(CR) method. The IR method adds a parity bit to data to
retransmit when the data is retransmitted in order to
obtain a gain of channel coding. The CR method
retransmits data identical to previously transmitted data.
Although the IR method is better than the CR method in
the performance thereof, the IR method has a disadvantage
that a receiver has higher complexity than that of the CR
method. Although the CR method 1is better than the IR
method in the complexity of the receiver, the CR method
has a disadvantage that the performance thereof 1is worse
than that of the RI method.

In 3rd Generation Partnership Project (3GPP)
Wideband Code Division Multiple Access (WCDMA) system, a
broadcasting service such as MBMS corrected error using
an error correction code such as forward error correction
in an application layer without using the ARQ scheme or
the HARQ scheme. When the same MBMS data is transmitted

to a plurality of cells at the same time, a mobile
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station obtained further higher signal by combining
signals of a plurality of cells in order to reduce the
probability of error generation. As a method of
combining the signals of a plurality of cells, a soft
combining method and a selective combining method were
specified in the 3GPP standard. However, in case of a
single cell MBMS service in a WCDMA system according to
the related art, an error correction code is only used to
correct errors since WCDMA system cannot use the soft
combining method and the selective combining method.

Therefore, a single cell MBMS service has
comparatively low error correction efficiency.

The WCDMA system transmits MBMS data to mobile
stations based on point-to-point if the number of the
mobile stations receiving a Dbroadcasting service is
comparatively small.

On the contrary, the WCDMA system transmits MBMS
data to mobile stations based on point-to-multipoint if
the number of the mobile stations recelving a
broadcasting service 1s comparatively large.

In other words, the WCDMA system according to the
related switches the point-to-multipoint method to the
point-to-point method to transfer MBMS data if the number
of the mobile stations is comparatively small because the
point-to-multiple method generates more interference at
neighbor cells.

In general, the point-to-multipoint method uses a
secondary common control channel (S-CCPCH), and the
point-to-point method uses a dedicated physical channel
(DPCH) . Since the S-CCPCH channel use about 5% to 10% of
the power of a base station, the point-to-multipoint
method uses the large amount of resources.

On the contrary, the DPCH channel uses below 5% of
the power.

Therefore, less power can be used by increasing or
3
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decreasing power according to a radio channel state.

A base station needs information about the number
of mobile stations receiving the broadcasting service in
order to switch the point-to-multipoint method to the
point-to-point method. In general, the base station
selects one of the point-to-point method and the point-
to-multipoint method to transmit data when the base
station initially provides a service. When the number of
mobile stations changes due to handover, the base station
confirms the number of the mobile stations again and
selects the transmission method based on the checked
number of the mobile stations.

The confirming of the number of the mobile stations
in the initial stage of the service is referred as a
counting process, and the confirming of the number of the
mobile stations in the middle state of the service is
referred as a recounting process. The base station
informs the mobile stations of the counting process or
the recounting process when the base station performs the
counting process or the recounting process. Then, a
mobile station informs the base station through random
access that the mobile station wants to receive a service.
However, the random access uses a limited code, collision
may occur if a plurality of mobile stations perform the
random access at the same time. Since the random access
is not used only by mobile stations receiving the MBMS,
the base station needs to control the collision of the
random access. In order to control the collision, the
pase station informs the mobile stations of a random
access trial probability. The base station continucusly
manages the random access trial probability and updates
the random access trial probability according to the
states of mobile stations in a cell.

In the MBMS, data can be transmitted using either

one of the point-to-point method and the point-to-
4
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multipoint method. However, the point-to-point method
and the point-to-multipoint method have difference in the
operation of a feedback channel. That is, in the point-
to-point method, one mobile station sends a response
using a feedback channel. On the contrary, a plurality
of mobile stations use the feedback channel to send a
response in the point-to-multipoint. That 1is, a
plurality of mobile stations use the feedback channel at
the same time to transmit the response in the point-to-
multipoint method. Therefore, a large amount of wireless
resources are used if the feedback channel is allocated
to each of the mobile stations to provide the MBMS to the
large number of mobile stations in the point-to-
multipoint method.

Therefore, there is a demand for developing a
method for minimizing the usage of resources when MBMS is
provided based on a point-to-multipoint method in a
packet based cellular system. Also, there is a demand
for developing a method for employing a HARQ scheme to
receive a MBMS with a low packet error rate when the MBMS
is provided based on a point-to-multipoint method in a

packet based cellular system.

DETAILED DESCRIPTION OF THE PRESENT INVNETION

An embodiment of the present invention is directed
to providing a data transceiving method for reducing a
receive error rate by applying a hybrid automatic repeat
request (HARQ) scheme while minimizing resource usage 1in
transmitting of MBMS data to a plurality of mobile
stations based on a point-to-multipoint method in a
packet based cellular system.

Other objects and advantages of the present
invention can be understood by the following description,
and become apparent with reference to the embodiments of

the present invention. Also, it 1s obvious to those
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skilled in the art of the present invention that the
objects and advantages of the present invention can be

realized by the means as claimed and combinations thereof.

In accordance with an aspect of the present
invention, there is provided a method for transmitting
multimedia broadcast multicast service (MBMS) to a

plurality of mobile stations in a packet based cellular

system, including  the steps of: a) transmitting
scheduling information of transmission data, hybrid
automatic repeat request {HARQ) information, and a

service group identifier (ID) for MBMS to the mobile
stations through a MBMS dedicated control channel; D)
transmitting information about a dedicated feedback
channel of a mobile station and unique scrambling codes
different by cells and mobile stations to the mobile
stations; c¢) transmitting a MBMS data packet to the
mobile station; d) transmitting radio resource
information of data retransmitted wusing a downlink
control signal to the mobile stations if negative
acknowledgment (NACK) is received from at least one of
the mobile stations; and e) transmitting the
retransmitted data to the mobile stations.

In accordance with another aspect of the present
invention, there is provided a method for transmitting an
MBMS to a plurality of mobile stations in a packet based
cellular system, including the steps of: a) transmitting
scheduling information of transmission data, HARQ related
information, and a service group identifier for MBMS
through a MBMS dedicated control channel; b) transmitting
information about a common feedback channel commonly used
by mobile stations and at least one of scrambling codes
to the mobile stations; c) transmitting MBMS data packets
to the mobile stations; d) transmitting radio resource

information of data retransmitted wusing a downlink
6
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control signal when a NACK is received from at least one
of the mobile stations; and e) transmitting the
retransmitted data to the mobile stations.

In accordance with further another aspect of the
present invention, there 1is provided a method for
receiving MBMS data transmitted to a plurality of mobile
stations in a packet based cellular system, including the
steps of: a) receiving scheduling information of
transmission data, HARQ related information, and a group
identifier through a MBMS dedicated control channel; b)
receiving information about a feedback channel allocated
by each mobile station and an unique scrambling code
different by cells and mobile stations; c) receiving MBMS
data; d) transmitting a CRC error inspecting result for
the received MBMS data through the dedicated feedback
channel; e) receiving a radio resource lccation of
retransmitted data through a downlink control signal; and
f) receiving the retransmitted data.

In accordance with still further another aspect of
the present invention, there 1s provided a method for
receiving MBMS transmitted to a plurality of mobile
stations in a packet based cellular system, including the
steps of: a) receiving scheduling information of
transmission data through a MBMS dedicated control
channel, HARQ related information, and a service group
identifier for MBMS through a MBMS dedicated control
channel; b) receiving information about a common feedback
channel commonly used by the mobile stations and at least
one of scrambling codes; c) receiving a MBMS data packet;
d) transmitting a CRC error inspecting result for the
received MBMS data through the common feedback channel;
e) receiving a radio resource location of transmitted
data through a downlink control signal; and f) receiving
the retransmitted data.

In accordance with yet another aspect of the
7
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present invention, there 1is provided a method for
receiving MBMS transmitted to a plurality of mobile
stations in a packet based cellular system, comprising
the steps of: a) receiving scheduling information of
transmission data, HARQ related information, and a
service group identifier for MBMS through a MBMS
dedicated control channel; b) receiving information about
a common feedback channel commonly used by the mobile
stations and at least one of scrambling codes; c¢)
receiving a MBMS data packet; d) confirming information
about a feedback channel allocated by a base station if
the received MBMS data has a CRC error; e) decoding a
downlink control signal without transmitting the CRC
error inspecting result and receiving retransmitted data
if a radio resource location related to the retransmitted
data in the decoded downlink control signal; f)
transmitting the CRC error inspecting result of the
received MBMS data through the common feedback channel;
g) receiving a radio resource location of retransmitted
data through a downlink control signal; and h) receiving
the retransmitted data.

In the method for transmitting and receiving MBMS
data in a packet based cellular system according to the
present invention, a cell radio network temporary
identifier (C-RNTI) which is a unique service group
identifier, is allocated to mobile stations receiving
MBMS, thereby enabling mobile stations to receive
downlink control signals. The downlink control signal
includes the resource information of rétransmission data
and the resource information of a feedback channel for
retransmission data.

In the method for transmitting and receiving MBMS
data in a packet based cellular system according to the
present invention, a plurality of unique feedback

channels are provided in a cell in order to prevent a
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feedback channel used in a cell from generating great
interference.

In the method for transmitting and receiving MBMS
data in a packet based cellular system according to the
present invention, a base station controls the
interference using a probability of using a feedback
channel if large interference signal is generated from a
feedback channel although a plurality of feedback
channels are used.

In the method for transmitting and receiving MBMS
data in a packet based cellular system according to the
present invention, MBMS data is transmitted based on a
point-to-multipoint method without performing complicated
switching operation such as switching to a point-to-point
method.

The advantages, features and aspects of the
invention will become apparent from the following
description of the embodiments with reference to the
accompanying drawings, which is set forth hereinafter.

Figs. 1 and 2 are block diagrams illustrating a
MBMS network whether the present invention is applied to.
That is, Figs. 1 and 2 show a 3GPP LTE UTRAN system,
where the 3GPP LTE UTRAN stands for a 3™ Generation
Partnership Project Long Term Evolution UMTS Terrestrial
Radio Access Network, and UMTS stands for Universal
Mobile Telecommunications System.

Referring to Figs. 1 and 2, the MBMS network
includes a service sensor BM-SC 10 for providing a
multimedia broadcast multicast service (MBMS), a MBMS
gateway GW 20 as a MBMS dedicated gateway, an access
gateway aGW 30 for supporting a unicast service that 1is
not MBMS, and a base station eNB 40. The MBMS network
further includes a MBMS coordination entity MCE 60 for
scheduling the transmission of MBMS packets. In other

words, the MBMS coordination entity 60 is connected the
9
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MBMS gateway 20 and the Dbase station 40, manages base
stations in a plurality of cells, and manages schedules
to transmit MBMS packets through the cells.

In Figs 1 and 2, the MBMS gateway 20 and the access
gateway 30 are separated. However, the MBMS gateway 20
and the access gateway 30 may be integrally embodied.

In general, the MBMS service sensor BM-SC 10
employs a real time protocol (RTP) and a user datagram
protocol (UDP). The RTP ‘includes an error correction
encoder, and the UDP includes a checksum generator.

A wireless interface protocol of the base station
40 and a mobile station 50 is constituted of a physical
layer, a data link layer, and a network layer in a
horizontal view. The wireless interface protocol 1is
constituted of a user plane for transmitting data
information and a control plane for transmitting a
control signal in a vertical view. The protocol layers
may be classified into a first layer L1, a second layer
L2, and a third layer L3 based on lower three layers in
an open system interconnection (0SI) standard model which
is widely known in a communication system.

The physical layer, the first layer, provides an

information transfer service to upper layers using a

physical channel. The physical layer 1is connected
through a medium access control (MAC) layer and a
transport channel. Data is transferred between the MAC

layer and the physical layer through the transport
channel.

The MAC layer, the second layer, provides an
information transfer service to a radio link control
(RLC) layer through a logical channel. The RLC layer
supports reliable data transmission and performs a
segmentation and concatenation function in a RLC service
data unit (SDU) from the upper layer.

The RRC layer, the lowest layer of the three layers,
10
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is defined only in the control plane. The RRC layer
controls a logical channel, a transport channel, and a
physical channel related to the configuration, the re-
configuration, and the release of the radio bearers.

A packet data convergence protocol (PDCP) may be
mounted on the RLC layer for compressing and expanding a
packet header.

The MBMS data i1is transmitted to from the base
station 40 to the mobile station 50 through the MBMS
gateway 20. The physical layer of the mobile station 50
receives data passing through the radio channel, decodes
the received data, and inspects a cyclic redundancy check
(CRC) error.

According to 3GPP Release-6 TS25.322, the RLC layer
of the base station 40, the transmitting side, generates
a protocol data unit by combining or dividing the service
data units (SDU). Herein, a communication system such as
the MBMS system consists of several protocols. The SDU
denotes an input data unit, and the PDU is an output data
unit.

The base station eNB 40 decides the size of the PDU
when the MBMS is ongoing. When the SDU 1is inputted to
the RLC layer, the base station divides the SDU not to be
larger than the size of the PDU if the SDU is larger than
the PDU. If a previous received SDU remains divided, the
base station generates a PDU by concatenating the
previous arrived SDU with the currently received SDU.

After the PDU generated at the RLC layer passes the
MAC layer, a CRC bit is added to the PDU. Then, the PDU
is encoded and transmitted to the mobile station through
the radio channel.

The physical layer of the mobile station performs a
channel decoding process, a CRC check ©process to
determine whether an error is generated at a data packet

or not, and transfers the CRC checking result and the
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data packet to the RLC layer through the MAC layer
excepting a CRC bit.

A 3GPP LTE based system for non-MBMS service uses a
dedicated control channel (DCCH) and a dedicated traffic
channel (DCCH) as a logical channel. A control signal is
transmitted through the DCCH which is a dedicated control
channel, and data is transmitted through the DTCH which
is a dedicated traffic channel.

The MBMS service uses a multicast control channel
(MCCH) and a MBMS traffic channel (MITCH) as a logical
channel.

A control signal is transmitted through the MCCH
which is a MBMS dedicated control channel, and data 1is
transmitted through the MICH which is a MBMS data
dedicated channel.

A packet based cellular system informs mobile
stations of scheduling information about a time and a
frequency for transmitting and receiving data using a
downlink control signal such as a L1/L2 control signal.
The downlink means a link from a base station to a mobile
station.

In general, downlink data starts to transmit at a
time of transmitting a control signal such as L1/L2
control signals. Also, control information about a
plurality of mobile stations may transmit at the same
time through the downlink control signals. A space for
each control signal allocated to a corresponding mobile
station may be identified using an identifier of the
corresponding mobile station. Therefore, a mobile
station must to be aware of an identifier allocated to
oneself to receive a downlink control signal. The
identifier is referred as a cell radio network temporal
identifier (C-RNTI). An identifier may be allocated
uniquely to a mobile station, or a group identifier may

be allocated to a plurality of mobile stations.
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In case of a unicast service, the packet Dbased
cellular system uses a hybrid automatic repeat request
(HARQ) scheme. The unicast service is non-MBMS service.
In more detail, a base station transmits downlink data to
a mobile station. The mobile station receives the data
from the base station and reports to the base station
whether the data is successfully received or not through
an uplink link feedback channel. Then, the base station
informs the mobile stations which resource is used as a
feedback channel at an initial point of a service. Also,
a location of a feedback channel may be decided according
to a radio resource used to transmit the L1/L2 control
signal to the mobile station. In general, the mobile
station uses an assigned frequency and a given feedback
channel after a predetermined time passes after the
mobile station receives the data from the base station.

Herein, the location of a feedback channel may be
static or may change dynamically. If the feedback
channel is static, a mobile station uses a resource that
is decided by a base station at an initial stage of a
service as the feedback channel. If the feedback channel
dynamically changes, the base station informs the mobile
station of information about the feedback channel.

When the mobile station successfully receives data
without error, the mobile station transmits an
acknowledgement ACK to the base station through a
feedback channel as positive response. If not, the
mobile station transmits a negative acknowledgement NACK
to the base station through a feedback channel.

Fig. 3 is a diagram for describing a method for
transmitting MBMS data in a packet base cellular system
in accordance with an embodiment of the present invention.
A MBMS data packet may be transmitted from a single base
station to a plurality of mobile stations. Also, the

MBMS data packet may be transmitted from a plurality of
13
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base station to a plurality of mobile stations. That is,
the same MBMS data packet is transmitted from a plurality
of base station to a plurality of mobile stations. A
mobile station receives MBMS data transmitted from a
plurality of base station as one signal at the same time.
Hereinafter, a method for transmitting a MBMS data packet
from a base station and a method for transmitting a MBMS
data packet from a plurality of base stations will be
described.

The method for transmitting MBMS data packet from a
single base station may be different from the method for
transmitting MBMS data packet from a plurality of base
stations in the operation of a feedback channel. For
example, a feedback channel is allocated to each mobile
station when a single base station transmits a MBMS data
packet. A feedback channel allocated to each mobile
station is a dedicated feedback channel. When a
plurality of base stations transmit a MBMS data packet, a
feedback channel is not allocated to each channel. That
is, a plurality of mobile stations share a feedback
channel. Such a channel is referred as a common feedback
channel. In this case, a base station may have one or a
plurality of common feedback channels. The base station
can variably allocate common feedback channel according
to the number of mobile stations and a radio channel
environment when the base station has a plurality of
common feedback channels. The base'station manages the
feedback channels. The base station transmits
information about the feedback channels to mobile
stations at the MBMS service initial stage. The base
station also transmits information about changed feedback
channel to mobile stations when it is necessary to change
the feedback channel.

Furthermore, the base station transmits information

about a scrambling code to mobile stations, which is used
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by each mobile station for transmitting an acknowledgment
through a feedback channel at a MBMS service initial
stage. In other words, the scrambling code is a code
allocated by a base station to reduce interference
petween mobile stations when mobile stations transmit a
response for informing whether a received data includes
an error or not through a feedback channel

In the method of transmitting a MBMS data packet
from a single base station, the scrambling code differs
at each base station, and different unique codes are
allocated to each of mobile stations. That is, when a
pase station receives a negative acknowledgment from
mobile stations, the base station must have a capability
to identify each of mobile stations in a corresponding
cell. In order to identify, it 1is required to allocate
the scrambling code to be identify by each cell. For
example, the scrambling code 1s a code obtained by
multiplying a constant amplitude zero auto-correction
(CAZAC) code with a hadamard (HD) code. The CAZAC code
identifies a cell and a mobile station, and the HD code
identifies mobile stations using several codes, thereby
reducing interference.

In the method for transmitting a MBMS data packet
from a plurality of base stations, it is not necessary
that the scrambling code differs in each mobile station,
and the unique code is not allocated to each of mobile
stations. In the method for transmitting a MBMS data
packet from a plurality of base stations, a base station
provide one or a plurality of scrambling codes to each of
mobile stations. In case of providing a plurality of
scrambling codes, each of the mobile stations may select
one of scrambling codes randomly.

Referring to Fig. 3, a Dbase station transmits
scheduling information about data transmission in a MBMS

service initial stage, HARQ related information, and a
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group identifier for MBMS to mobile stations through a
dedicated control channel such as MCCH and a transport
channel mapped to the decided control channel at step
$301. In the method for transmitting a MBMS data packet
from a single base station, the MCCH, a logical channel,
is used as the dedicated control channel, and a downlink-
shared channel (DL-SCH) is used as the transport channel
mapped to the MCCH. In the method for transmitting a
MBMS data packet from a plurality of base stations, the
MCCH is used as the dedicated control channel, and the
multicast channel (MCH) is used as the transport channel
mapped to the MCCH. The schedule information and the
HARQ related information and the group identifier are
information commonly received at the mobile stations.
Therefore, the dedicated control channel, MCCH, must be
repeatedly transmitted at a regular cycle to enable
mobile stations to received MBMS. In the present
embodiment, the base station repeatedly transmits the
MCCH at a regular time interval.

Also, the base station transmits feedback channel
information and scrambling code information to each of
the mobile stations at a MBMS service initial stage. 1In
the method for transmitting MBMS data packet from a base
station, the base station selects one of mobile stations
and decides a feedback channel in order to allocate the
decided feedback channel to the selected mobile station.
Then, the base station transmits information about the
radio resource location of a dedicated feedback channel
and the scrambling cod to each of the mobile stations at
a time of a mobile station receiving MBMS data. In a
method of transmitting a MBMS data packet from a
plurality of base stations, the base station decides a
feedback channel to use and transmits common feedback
channel information and scrambling code information to

the mobile stations at a MBMS service initial stage.
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The scheduling information for data transmission
includes radio resource information for receiving data.
The group identifier for the MBMS may be a C-RNTI
reserved and allocated by a base station. In other words,
a base station reserves and allocates the C-RNTI for MBMS,
and mobile stations use the allocated C-RNTI to receive a
downlink control signal (L1/L2 control signals for MBMS) .

When a packet based cellular system supports both
of an incremental redundancy (IR) method and a chase
combining (CR) method, the HARQ related information
includes information about one of the IR method and the
CR method to use and how to use each of the IR method and
the CR method, and the maximum number to retransmit. If
a packet base cellular system supports only one of the IR
method and the CR method, the HARQ related information
does not include information about selected one of the IR
method and the CR method to use.

If necessary, the base station may transmit MCCH
control information with a NACK feedback probability
included. The NACK feedback probability is information
for controlling a probability of transmitting NACK at
mobile stations through a feedback channel when a large
interference signal is generated between mobile stations
although the NACK is transmitted through the feedback
channel using the scrambling code as described above.
The NACK feedback probability may not be used 1in the
method for transmitting a MBMS data packet from a single
base station.

After transmitting the scheduling information, the
group ID information, and the HARQ related information,
the base station transmits MBMS data packets to mobile
stations at step S302. In the method for transmitting
MBMS data packet from single base station, a MTCH is used
as a logical channel, and a DL-SCH is used as a transport

channel mapped to the MTCH. In the method for
17



WO 2008/023945 PCT/KR2007/004042

10

15

20

25

30

35

transmitting MBMS data packet from a plurality of base
stations, a MTCH is used as a logical channel, and a MCH
is used as a transport channel mapped to the MTCH.

The physical layer of a mobile station performs a
CRC process for the data packets transmitted from the
base station. If the CRC error 1is founded, the mobile
station transmits a NACK to the base station through the
feedback channel allocated by the base station at step
S303. The feedback channel 1is a dedicated feedback
channel in the method for transmitting MBMS data packet
from single base station, and the feedback channel is a
common feedback channel in the method for transmitting
MBMS data packet from a plurality of base stations. When
the mobile station transmits a response to the base
station, the mobile station scrambles the response using
the scrambling code transmitted from the base station and
transmits the scrambled response through an allocated
feedback channel.

Although a scrambling code uniquely allocated to
each mobile station is used in the method for
transmitting MBMS data packet from single base station,
one of scrambling codes is randomly selected and used if
a plurality of scrambling codes are provided in the
method for transmitting MBMS data packet from a plurality
of base stations. In other words, if a plurality of
mobile stations transmit NACK to a base station through a
feedback channel at the same time, the signal becomes
significantly larger, thereby operating as a large
interface to the other cell. In order to reduce the
interface in the present embodiment, a plurality of
scrambling codes to mobile stations to select one of the
provided scrambling codes when mobile stations transmit
NACK through a feedback channel. The mobile stations
randomly select one of the scrambling codes, scramble the

NACK using the selected scrambling code, and transmits
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the scrambled NACK through a feedback channel.
Accordingly, the signal dose not becomes larger in
average because signals among mobile stations Dbecome
random. Therefore, the signal dose not interfere other
cells.

In case of no CRC error, a mobile station may
transmit ACK or may not transmit ACK. 1In the method for
transmitting MBMS data packet from a plurality of base
stations, it is preferable for a mobile station not to
transmit ACK through a common feedback channel if the CRC
error is not found.

If a base station receives NACK from a mobile
station through a feedback channel, the base station
informs mobile stations about a radio resource location
of a retransmission data having an error through a
downlink control signal at step S304.

If a base station receives NACK from a mobile
station in the method for transmitting MBMS data packet
from a plurality of base stations, the base station
inspects the necessity of updating an NACK feedback
probability factor by detecting the interference amount
of a common feedback channel. Then, if it is required to
update the NACK feedback probability factor, the base
station updates the NACK feedback probability factor and
transmits the updated factor to the mobile station
through a dedicated control channel MCCH.

If a large interference signal occurs although the
NACK is scrambled using the selected scrambling code and
the scrambled NACK is transmitted as described above, the
pase station uses an NACK feedback probability to control
the interference signal not to occur. The base station
transmits an NACK feedback probability to mobile stations
through the MCCH. Mobile stations calculates a
probability of transmitting NACK through an own feedback

channel using the NACK feedback probability. Based on the
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calculated probability, the mobile stations may transmit
NACK through a feedback channel or may not transmit NACK.

After transmitting the radio resource location of
the retransmission data through the downlink control
signal, the base station transmits the retransmission
data to mobile stations through a transport channel at
step S$305. In the method for transmitting MBMS data
packet from single base station, a downlink shared
channel (DL-SCH) is used as the transport channel. MCH
channel is used as a transport channel in the method for
transmitting MBMS data packet from a plurality of base
station

In the present embodiment, the retransmission data
is distributed through several frequencies and
transmitted instead of assigning a predetermined
frequency to transmit the retransmission data in order to
prevent the retransmission data from giving great
frequency diversity to mobile stations.

Meanwhile, a mobile station finds a location of a
downlink control signal (L1/L2 control signal) allocated
to MBMS using a MBMS service group ID, for example, C-
RNTTI, which is reserved and allocated by a base station
and transmitted through a dedicated control channel. In
general, a mobile station can decode the control signal
location several times for finding the location of a
downlink control signal. In the present embodiment, the
location of the downlink control signal is transmitted at
a predetermined frequency space within a predetermined
time after a mobile station transmits NACK through a
feedback channel in order to reduce the decoding
complexity of the mobile station.

A mobile station receives a retransmission data
transmitted through a transport channel using a radio
resource location obtained through a downlink control

signal and performs a CRC process on the received
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retransmission data. The mobile station may repeatedly
perform the above described processes for transmitting
NACK through a feedback channel according to the CRC
checking result. Also, the mobile station receives
control information through a dedicated control channel
MCCH if necessary, for example, 1if the MCCH control
information changes.

Fig. 4 is a flowchart of a method for transmitting
MBMS data at a base station in accordance with an
embodiment of the present invention. That 1is, Fig. 4
shows a method for transmitting MBMS data from a
plurality of base stations.

Referring to Fig. 4, a Dbase station transmits
schedule information related to data transmission, HARQ
related information, and a MBMS group ID C-RNTI to mobile
stations through a dedicated control channel MCCH and a
transport channel mapped to the MCCH at step S401. A
downlink shared channel (DL-SCH) is used as a transport
channel mapped to the location channel MCCH in the method
for transmitting MBMS data packet from single base
station. Also, a MCH channel is used as a transport
channel mapped to the location channel MCCH in the method
for transmitting MBMS data packet from a plurality of
base stations. The base station repeatedly transmits a
dedicated control channel MCCH at a regular interval.

Also, a base station transmits information about
feedback channels to use and scrambling codes to be used
in a feedback channel to mobile stations at a MBMS
service initial stage.

In the method for transmitting MBMS data packet
from a plurality of base stations, a NACK feedback
probability may be transmitted to mobile stations through
a dedicated control channel MCCH.

After transmitting the scheduling information, the

group ID information, and the HARQ related information,
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the base station transmits MBMS data packets to the
mobile stations at step S402. In the method for
transmitting MBMS data packet from single base station, a
MTCH is used as a logical channel, and a DL-SCH is used
as a transport channel mapped to the MTCH. In the method
for transmitting MBMS data packet from a plurality of
base stations, a MTCH is used as a logical channel, and a
MCH channel is used as a transport channel mapped to the
MTCH.

After transmitting the MBMS data packets, if the
base station receives NACK from a mobile station through
a feedback channel at step S403, the base station detects
the interference amount of a feedback channel at step
S404 and inspects the necessity of updating an NACK
feedback probability factor at step S405. If it 1is
required to update a feedback probability factor at step
406, the base station updates a probability factor of a
regularly transmitted dedicated control channel MCCH by
updating the feedback probability factor at step S407.
The operation of updating a feedback probability factor
can be omitted in the method for transmitting MBMS data
packet from single base station.

At step S408, the base station informs mobile
stations about the radio resource location of a
retransmission data in order to retransmit MBMS data
packet with an error generated. The base station
transmits a downlink control signal to a predetermined
frequency space within a predetermined time after a
mobile station transmits NACK through a feedback channel.

Then, the base station transmits a retransmission
data to the mobile stations through a transport channel
at step S4009. The ©base station distributes the
retransmission data through several frequencies and
transmits the distributed retransmission data for

transmitted data to give frequency diversity to mobile
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stations.

Meanwhile, a physical layer of a mobile station
performs a CRC process on the received data in the method
for transmitting MBMS data packet from a plurality of
base stations. If an error is not generated, ACK is not
rransmitted to a base station. 1In this case, 1if a base
station does not receive NACK from the through a feedback
channel, the base station determines that all of the
mobile stations receive data normally. Thus, the base
station does not retransmit data. Since a system
transmits data after deciding a transmission time for new
data, the system transmits a data packet regardless of a
feedback channel.

Fig. 5 is a flowchart of a method for receiving
MBMS data at a mobile station in accordance with an
embodiment of the present invention.

Referring to Fig. 5, a mobile station receives
information about a radio resource location for a
feedback channel and scrambling codes from a base station
through a control channel at a MBMS service receiving
initial stage.

At step 5501, the mobile station receives
scheduling information related to data transmission, HARQ
related information, and a MBMS service ID C-RNTI through
a dedicated control channel MCCH at a MBMS service
receiving initial stage. The mobile station can recelive
a downlink control signal (L1/L2 control signal) for MBMS
using the C-RNTI transferred from a base station.

In the method for transmitting MBMS data packet
from a plurality of base stations, a mobile station
receives an NACK feedback probability from a base station
through the dedicated control channel MCCH.

The mobile station receives MBMS data packets
transmitted according to the transmitted scheduling

information transmitted through the MCCH channel at step
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S502. The physical layer of a mobile station performs a
CRC process on the data packet transmitted from the base
station at step S503. If the CRC error occurs at step
S504, the mobile station calculates a probability of
transmitting NACK through a feedback channel based on the
NACK feedback probability transferred from the base
station. The steps of using the feedback probability may
be used in the method for transmitting MBMS data packet
from a plurality of base stations. On the contrary, the
steps of using the feedback probability are not performed
in the method for transmitting MBMS data packet from
single base station.

In the method for transmitting MBMS data packet
from a plurality of base stations, the mobile station
confirms a common feedback channel for transmitting NACK
if it is decided to transmit a response to a feedback
channel according to the calculated feedback probability,
and the mobile station selects one of a plurality of
scrambling codes at step S$S505. Then, the mobile station
scrambles NACK using the selected scrambling code and
transmits the scrambled NACK through a common feedback
channel allocated by a base station at step S506. Herein,
the common feedback channel 1is a feedback channel
commonly used by a plurality of mobile stations and
allocated by a base station.

In the method for transmitting MBMS data packet
from single base station, a mobile station scrambles the
CRC error inspecting result using a unique scrambling
code allocated by a base station and transmits the
scrambled CRC error inspecting result to the base station
through a dedicated feedback channel allocated by a base
station.

After transmitting NACK through a feedback channel
to the base station, the mobile station receives a radio

resource location of transmitted data through a downlink
24



WO 2008/023945 PCT/KR2007/004042

10

15

20

25

30

35

control signal (L1/L2 control signal) at step S507. 1In
other words, the mobile station decodes a downlink
control signal (L1/L2 control signal) allocated by MBMS
using the MBMS 1ID, for example, C-RNTI, transferred
through a dedicated <control <channel reserved and
allocated by a base station.

The mobile station receives the retransmission data
transmitted through a transport channel using the radio
resource location obtained through a downlink control
signal at step S508 and performs a CRC check process on
the received retransmission data. The mobile station may
repeatedly perform the step of transmitting NACK through
the feedback channel according to the CRC inspection
result at a predetermined times. The mobile station
receives control information through a dedicated control
channel MCCH when MCCH control information changes. In
case of no error occurred, the mobile station may
transmit ACK or may not transmit ACK.

In the method for transmitting MBMS data packet
from a plurality of base stations, feedback channels are
provided as many as the states of MBMS receiving mobile
stations instead of providing the feedback channels as
many as the number of MBMS receiving mobile stations in a
cell.

In the method for transmitting MBMS data packet
from single base station, it is required to a mobile
station to maintain uplink synchronization. However,
some of mobile stations dose not maintain uplink
synchronization because the number of mobile stations is
large in the method for transmitting MBMS data packet
from a plurality of base stations.

In other words, a mobile station can distinguish a
state of sustaining synchronization from a state of not
sustaining synchronization. For example, a mobile

station may be 1in a RRC connection state or a non-
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connection state in a 3GPP based system. Accordingly,
the mobile station must have a capability of receiving
MBMS service in both of the RRC connection state and the
non-connection state. In the RRC connection state, a
mobile station is allocated with a unique ID
corresponding to a cell from the RRC layer of a base
station. In the RRC connection state, a mobile station
may sustain uplink synchronization or not sustain uplink
synchronization. In the RRC non-connection state, the
mobile station is not allocated with the ID of a cell and
does not sustain uplink synchronization.

Fig. 7 is a diagram illustrating a feedback channel
in accordance with an embodiment of the present invention.

As shown in Fig. 7, a base station allocates two
channels having different sizes for an uplink
synchronization sustaining state and an uplink
synchronization non-sustaining state as feedback channels
when cells A and B perform HARQ for MBMS data packet at
the same time.

In case of cells A and B, a feedback channel of a
mobile station in an uplink synchronization sustaining
state is allocated first than a feedback channel of a
mobile station in an uplink synchronization non-
sustaining state. 1In Fig. 7, numeral references 701 and

703 denote feedback channels allocated to a mobile

‘station in an uplink synchronization sustaining state.

Numeral references 702 and 704 denote feedback channels
allocated to a mobile station in an uplink
synchronization non-sustaining state. 1In the cells A and
B, a feedback channel is allocated in different spaces in
a time domain and a frequency domain. For example, the
cells A and B allocate a size of an uplink feedback
channel using one or two subcarriers for about 1ms in a
state of sustaining uplink synchronization and allocates

the size using 1.25MHz for about 1lms in a state of non-
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sustaining uplink synchronization.

A reason of allocating the different sizes of
feedback channels according to the uplink synchronization
state of a mobile station will be described. Since a
mobile station transmits only feedback contents to the
uplink when the mobile station sustains synchronization
to transmit a feedback channel to an uplink, the feedback
channel can be small. However, the size of a feedback
channel must be large because synchronization information
must be transmitted to a base station when the uplink
synchronization is not maintained.

Referring to Fig. 7, the feedback channel 701 for a
mobile station in the uplink synchronization sustaining
state 1s allocated previously than the feedback channel
702 for a mobile station in the uplink synchronization
non-sustaining state.

In the present embodiment, fixed locations of a
downlink control signal and a feedback channel time are
provided for saving the power consumption of a mobile
station in a RRC non-connection state. Since a mobile
station continuously decodes a downlink control signal if
the mobile station does not know when a downlink control
signal 1s transmitted, the mobile station consumes the
large amount of power. If the location of a feedback
channel i1s not fixed, the information about a feedback
channel location must be transmitted through a downlink
control signal. Accordingly, the size of a downlink
control signal increases. Recently, the downlink control
signal (L1/L2 control signal) 1is hot defined in a 3GPP
LTE standard. The reason of separating feedback channels
according to the states of a mobile station is to reduce
the interference amount to a neighbor cell.

In the present embodiment, a mobile station in a
state of sustaining synchronization is allowed to

transmit a feedback channel when the mobile stations in a
27



WO 2008/023945 PCT/KR2007/004042

10

15

20

25

30

35

state of sustaining synchronization and in a state of not
sustaining synchronization generate errors on receiving
data at the same time. After receiving a feedback
channel, a base station transmits a downlink control
signal and data, and mobile stations in the
synchronization sustaining state and the synchronization
non sustaining state receive retransmitted data.

As shown in Fig. 8, a chance of transmitting a
feedback channel is allocated to a mobile station in an
uplink synchronization sustaining state at the 2™
subframe for 10ms at step S801. A chance of transmitting
a feedback channel is allocated to a mobile station in an
uplink synchronization non-sustaining state at the 5th
subframe at step S803. In the present embodiment, a
chance of transmitting a feedback channel is allocated to
each of mobile stations in each state. A mobile station
in an uplink synchronization sustaining state transmits
NACK to a base station through a feedback channel at step
S801 if the mobile station in the uplink synchronizatioh
sustaining state and the mobile station in the uplink
synchronization non-sustaining state receive data with
errors. Then, two of the mobile stations receive a
downlink control signal at the 34 gubframe from the base
station at step S802. Each of the mobile stations
confirms whether data is retransmitted or not at the 3rd
subframe, and receives the retransmitted data. If the
mobile station in the state of not-sustaining uplink
synchronization receives the retransmitted data, the
feedback channel allocated at the 5t subframe is not
transmitted at step S803. The base station may allocate
the feedback channel allocated at the 5" subframe to
transmit data related to a unicast service instead of
MBMS.

Fig. 6 is a flowchart of a method for receiving

MBMS data at a mobile station 1in a method for
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transmitting MBMS data from a plurality of base station
in accordance with another embodiment of the present
invention.

Referring to Fig. 6, a mobile station receives
scheduling information related to data transmission, HARQ
related information, and a MBMS group ID C-RNTI from base
stations through a dedicated control channel MCCH at step
S601l.

The mobile station receives information about a
common feedback channel to be commonly used by mobile
stations and scrambling codes to be used in the common
feedback channel from base stations through a control
channel at a MBMS receiving initiation stage. Herein,
the base station allocates different common feedback
channels according to the uplink synchronization state of
a mobile station.

Then, the mobile station receives a MBMS data
packet transmitted through a transport channel,
preferably a MCH, according to the scheduling information
transmitted through a MCCH channel at step S602. The
mobile station performs a CRC check process for the MBMS
data transmitted from base stations at step S603. If the
CRC error occurs at step S604, the mobile station
confirms the information about a feedback channel
allocated to oneself at step S605.

As described above, a feedback channel allocated to
a mobile station in a state of non-sustaining uplink
synchronization is located later on a time domain than a
feedback channel allocated to a mobile station in a state
of sustaining uplink synchronization. If a current
feedback channel transmission time is not a time for the
mobile station in the state of non-sustaining uplink
synchronization, the mobile station in the state of non-
sustaining uplink synchronization decodes a downlink

control signal (L1/L2 control signal) transmitted a base
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station along a feedback channel transmitted by a mobile
station in a state of sustaining uplink synchronization
at step S607. The mobile station determines as the
retransmission of the MBMS data packet at step S608 if
the downlink control signal includes a radio resource
location for a transmitted data. Then, the mobile
station receives retransmitted data transmitted through a
transport channel wusing the radio resource location
obtained through a downlink control signal at step S612.

If the downlink control signal does not include a
radio resource location for retransmitted data at step
S608, the mobile station randomly selects one of
scrambling codes transmitted from a base station at step
S609 in a transmission time of a feedback channel
allocated to oneself. The mobile station scrambles NACK
using the selected scrambling code and transmits the
scrambled NACK through a common feedback channel
allocated by a base station at step S610.

After the mobile station transmits NACK to a base
station through a common feedback channel at step 5610,
the mobile station receives a radio resource location of
transmitted data through a downlink control signal (L1/L2
control signal) at step S611. In other word, the mobile
station decodes a downlink control signal (L1/L2 control
signal) allocated to MBMS using the MBMS group 1D (C-
RNTT) that is reserved and allocated by a base station.

The mobile station receives data retransmitted
through a transport channel using a radio «resource
location obtained through a downlink control signal at
step $612. Then, the mobile station performs a CRC check
process on the received data. The mobile station may
repeatedly perform the above steps for transmitting NACK
to a feedback channel at predetermined times. Also, the
mobile station receives control information through a

dedicated control channel MCCH if MCCH control
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information changes. Furthermore, the mobile station may
transmit ACK or may not transmit ACK if the received MBMS
data packet includes no CRC error at step S604.

The above described method according to the present
invention can be embodied as a program and stored on a
computer readable recording medium. The computer
readable recording medium is any data storage device that
can store data which can be thereafter read by the
computer system. The computer readable recording medium
includes a read-only memory (ROM), a random-access memory
(RAM), a CD-ROM, a floppy disk, a hard disk and an
optical magnetic disk.

While the present invention has been described with
respect to certain preferred embodiments, it will be
apparent to those skilled in the art that various changes
and modifications may be made without departing from the
spirits and scope of the invention as defined in the

following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a block diagram illustrating a MBMS
network whether the present invention is applied to.

Fig. 2 is a detailed block diagram of Fig. 1.

Fig. 3 is a diagram for describing a method for
transmitting MBMS data in a packet based cellular system
in accordance with an embodiment of the present invention.

Fig. 4 is a flowchart of a method for transmitting
MBMS data at a Dbase station in accordance with an
embodiment of the present invention.

Fig. 5 is a flowchart of a method for receiving
MBMS data at a mobile station in accordance with an
embodiment of the present invention.

Fig. 6 is a flowchart of a method for receiving
MBMS data at a mobile station in accordance with another

embodiment of the present invention.
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Fig. 7 is a diagram illustrating a feedback channel
in accordance with an embodiment of the present invention.
Fig. 8 is a diagram for describing the allocation
of a feedback channel and an hybrid automatic repeat
request procedure in accordance with an embodiment of

the present invention.

INDUSTRIAL APPLICABILITY

A method for transmitting and receiving MBMS data
in a packet based cellular system according to an
embodiment of the present invention improves the error
correction efficiency of received data by applying HARQ
scheme while minimizing resource usage in transmitting of
MBMS data to a plurality of mobile stations based on a
point-to-multipoint method in a packet based cellular
system. Also, in the method for transmitting and
receiving MBMS data in a packet based cellular system
according to an embodiment of the present invention, a
base station can transmit MBMS data packets regardless of
the number of mobile stations. Therefore, it 1is not
required to perform a complicated procedure such as a
bearer switching process for switching a process methoed
to a point-to-point method or to a point-to-multipoint
method according to the number of mobile stations through

counting or recounting processes.
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WHAT IS CLAIMED IS:

1. A method for transmitting multimedia
broadcast multicast service (MBMS) to a plurality of
mobile stations in a packet Dbased cellular system,
comprising the steps of:

a) transmitting scheduling information of
transmission data, hybrid automatic repeat request (HARQ)
information, and a service group identifier (ID) for MBMS
to the mobile stations through a MBMS dedicated control
channel;

b) transmitting information about a dedicated
feedback channel of a mobile station and unique
scrambling codes different by cells and mobile stations
to the mobile stations;

c) transmitting a MBMS data packet to the mobile
station;

d) transmitting radio resource information of data
retransmitted using a downlink control signal to the
mobile stations 1f negative acknowledgment (NACK) is
received from at least one of the mobile stations; and

e) transmitting the retransmitted data to the

mobile stations.

2. The method of claim 1, wherein in the step d),
a response transmitted through the dedicated feedback
channel is scrambled using the unique scrambling code and

transmitted.

3. The method of claim 2, wherein a downlink

shared channel (DL-SCH) is used as a transport channel to

) transmit the information in the step a), and MBMS data in

the steps c) and e).

4. The method of claim 2, further comprising the

step of: transmitting information about a changed
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feedback channel through the downlink control signal if

the dedicated feedback channel changes.

5. A method for transmitting multimedia
broadcast multicast service (MBMS) to a plurality of
mobile stations in a packet Dbased cellular system,
comprising the steps of:

a) transmitting scheduling information of
transmission data, hybrid automatic repeat request (HARQ)
related information, and a service group identifier for
MBMS through a MBMS dedicated control channel;

b) transmitting information about a common feedback
channel commonly used by mobile stations and at least one
of scrambling codes to the mobile stations;

c) transmitting MBMS data packets to the mobile
stations;

d) transmitting radio resource information of data
retransmitted using a downlink control signal when an
negative acknowledgement (NACK) is received from at least
one of the mobile stations; and

e) transmitting the retransmitted data to the

mobile stations.

o. The method of claim 5, wherein in the step a),
a feedback probability for controlling a feedback channel
transmission probability of the mobile station to the
mobile stations through the MBMS dedicated control

channel.

7. The method of claim 5, wherein in the step d),
one of scrambling codes 1is randomly selected 1if a
plurality of the scrambling codes are provided, the NACK
is scrambled using the selected scrambling code, and the
scrambled NACK is transmitted through the common feedback

channel.
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8. The method of claim 6, further comprising the
step of detecting an interference amount of the common
feedback channel, updating the feedback probability
according to the detected interference amount, and
transmitting the updated feedback probability to the

mobile stations.

9. The method of c¢laim 8, wherein the common
feedback channel 1is managed by a base station of each
cell, and the common feedback channel is allocated to

each base station at different times and subcarriers.

10. The method of claim 8, wherein a time of the
common feedback channel and a frequency location are
differently allocated according to a state of sustaining
uplink synchronization and a state of non-sustaining

uplink synchronization of the mobile station.

11. The method of c¢laim 10, wherein the common
feedback channel for a mobile station in the state of
sustaining uplink synchronization is allocated previously
than the common feedback channel for a mobile station in
the state of not sustaining uplink synchronization in a

time domain.

12. The method of any one of claims 2 and 8,
wherein the downlink control signal is transmitted to the
mobile stations using a predetermined frequency space

within a predetermined time after the NACK is received.

13. A method for receiving multimedia broadcast
multicast service (MBMS) data transmitted to a plurality
of mobile stations in a packet based cellular system,

comprising the steps of:
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a) receiving scheduling information of transmission
data, hybrid automatic repeat request (HARQ) related
information, and a group identifier through a MBMS
dedicated control channel;

b) receiving information about a feedback channel
allocated by each mobile station and an unique scrambling
code different by cells and mobile stations;

c) receiving MBMS data;

d) transmitting a CRC error inspecting result for
the received MBMS data through the dedicated feedback
channel;

e) receiving a radio resource location of
retransmitted data through a downlink control signal; and

f) receiving the retransmitted data.

14. The method of claim 13, wherein in the step
d), the CRC error inspecting result is scrambled using
the unique scrambling code and transmitted through the

dedicated feedback channel.

15. The method of claim 14, wherein a downlink
shared channel (DL-SCH) is used as a transport channel to
receive the information in the step a) and MBMS data in

the steps c¢) and f).

16. The method of claim 14, further comprising
the steps of receiving information about a changed
feedback channel through the downlink control signal with
the dedicated feedback channel changes.

17. A method for receiving multimedia broadcast
multicast service (MBMS) transmitted to a plurality of
mobile stations in a packet based cellular system,

comprising the steps of:
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a) receiving scheduling information of transmission
data through a MBMS dedicated control channel, hybrid
automatic repeat request (HARQ) related information, and
a service group identifier for MBMS through a MBMS
dedicated control channel;

b) receiving information about a common feedback
channel commonly used by the mobile stations and at least
one of scrambling codes;

c) receiving a MBMS data packet;

d) transmitting a CRC error inspecting result for
the received MBMS data through the common feedback
channel;

e) receiving a radio resource location of
transmitted data through a downlink control signal; and

f) receiving the retransmitted data.

18. The method of claim 17, wherein in the step
a), a feedback probability for controlling a feedback
channel transmission probability of the mobile station is

received through the MBMS dedicated control channel.

19. The method of claim 17, wherein in the d)
step, one of scrambling codes is randomly selected if a
plurality of the scrambling codes are provided, the CRC
error inspecting result 1is scrambled using the selected
scrambling code, and the scrambled CRC error inspecting

result is transmitted through the common feedback channel.

20. The method of claim 19, wherein the downlink
control signal is received through a predetermined
fregquency space within a predetermined time after the CRC

error inspecting result is transmitted.
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21. The method of claim 19, wherein a negative
acknowledgement (NACK) is transmitted through the common

feedback channel if the CRC error is generated.

22. A method for reéeiving multimedia broadcast
multicast service (MBMS) transmitted to a plurality of
mobile stations 1in a packet based cellular system,
comprising the steps of:

a) receiving scheduling information of transmission
data, hybrid automatic repeat request (HARQ) related
information, and a service group identifier for MBMS
through a MBMS dedicated control channel;

b) receiving information about a common feedback
channel commonly used by the mobile stations and at least
one of scrambling codes;

c) receiving a MBMS data packet;

d) confirming information about a feedback channel
allocated by a base station if the received MBMS data has
a CRC error;

e) decoding a downlink control signal without
transmitting the CRC error inspecting result and
receiving retransmitted data if a radio resource location
related to the retransmitted data in the decoded downlink
control signal;

f) transmitting the CRC error inspecting result of
the received MBMS data through the common feedback
channel;

g) receiving a radio resource location of
retransmitted data through a downlink control signal; and

h) receiving the retransmitted data.

23. The method of claim 22, wherein in the step
d), one of scrambling codes is randomly selected if a
plurality of scrambling codes are provided, the CRC error

inspecting result is scrambled using the selected
38
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scrambling code, and the scrambled CRC error inspecting

result is transmitted through the common feedback channel.
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