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METHOD AND APPARATUS FOR TRANSMITTING AND RECEIVING
MBMS PACKET DATA AND CONTROL INFORMATION

Technical Field

The present invention relates to packet data services provided in communication
systems, and more particularly, to a method and apparatus for transmftting and receiving
service packet data and associated ‘control information to and from a mobile terminal by
utilizing disparate physical channels for receiving the packet data and the associated control

information.

Backaround Art

The universal mobile telecommunications system (UMTS) is a third-generation
mobile communications system evolving from the global system for mobile communications
system, which is the European standard. The UMTS is aimed at providing enhanced mobile
communications services based on the GSM core network and wideband code-division
multiple-access technologies.

A conventional UMTS network structure 1 is illustrated .in FIG. 1. One mobile
terminal 2, or user equipment (UE), is connected to a core network 4 through a UMTS
terrestrial radio access network (UTRAN) 6. The UTRAN 6 configures, maintains, and
manages a radio access bearer for communications between the UE 2 and core ne’Fwork 4 to
meet end-to-end quality-of-service requirements.

The UTRAN 6 includes a plurality of radio network subsystems 8, each of which

comprises one radio network controller (RNC) 10 for a plurality of base stations 12, or "Node
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Bs." The RNC 10 connected to a given base station 12 is the controlling RNC for allocating
and managing the common resources provided for any number of UEs 2 operating in one
cell. The controlling RNC 10 controls traffic load, cell congestion, and the acceptance of
new radio links. Each Node B 12 may receive an uplink signal from a UE 2 and may
transmit downlink signals to the UE. Each Node B 12 serves as an access point enabling a
UE 2 to connect to the UTRAN 6, while an RNC 10 serves as an access point for connecting
the corresponding Node Bs to the core network 4.

Among the radio network subsystems 8 of the UTRAN 6, the serving RNC 10 is the
RNC managing dedicated radio resources for the provision of services to a specific UE 2 and
is the access point to the core network 4 for data transfer of the specific UE.  All other RNCs
10 connected to the UE 2 are drift RNCs, such that there is only one serving RNC connecting
the UE to the core network 4 via the UTRAN 6. The drift RNCs 10 facilitate the routing of
user data and allocate codes as common resources. -

The interface between the UE 2 and UTRAN 6 is realized through a radio interface
protocol established in accordance with 3GPP radio access network specifications describing
a physical layer (L1), a data link layer (L2), and a network layer (L3). A control plane is
provided for carrying control information for the maintenance and management of the
interface and a user plane is provided for carrying data traffic such as voice signals and
Internet protocol packet transmissions. The conventional architecture of the radio interface
protocol is illustrated in FIG. 2.

The physical (PHY) layer providés information transfer service to a higher layer and

is linked via transport channels to a medium access control (MAC) layer. The MAC layer

includes a MAC-b entity, a MAC-d entity, and a MAC-c/sh entity.
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The MAC-b entity manages the broadcast channel as a transport channel
responsible for the broadcasting of system information. The MAC-c/sh entity manages
common transport channels shared with other UEs 2 within the cell, for example the forward
access channel and dow'niink shared channel, such that one MAC-c/sh entity exists for each
cell and is located at the serving RNC 10. Therefore, each UE 2 has one MAC-c/sh entity.
The MAC-d entity manages a dedicated transport channel with respect to a specific UE 2
such that the MAC-d entity is located at the serving RNC 10 and each UE also has one
MAC-d entity.

A radio link control (RLC) layer supports the transmission of reliable data and is
responsible for the segmentation and concatenation of RLC service data units delivered from
a higher layer. The size of the RLC service data unit is adjusted for the processing capacity
in the RLC layer and a header is appended to form an RLC protocol data unit for delivery to
the MAC layer.

The formed units of service data and protocol data delivered from the higher layer
are stored in an RLC buffer of the RLC layer. The RLC services are used by service-
specific protocol layers on the user plané, namely a broadcast/multicast control (BMC)
protocol and a packet data convergence protocol (PDCP), and are used by a radio resource
control (RRC) layer for signaling transport on the control plane.

The BMC layer schedules a cell broadcast message delivered from the core
network and enables the cell broadcast message to be broadcast to the corresponding UEs
2 in the appropriate cell. Header information, such as a message identification, a serial

number, and a coding scheme, is added to the cell broadcast message to generate a

broadcast/multicast control message for delivery to the RLC layer.
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The RLC layer appends RLC header information and transmits the thus-formed
message to the MAC layer via a common traffic channel as a logical channel. The MAC
layer maps the common traffic channel to a forward access channel as a transport channel.
The-transport channel is mapped to a sec‘ondary common control physical channel as a
physical channel.

The PDCP layer serves to transfer data efficiently over a radio interface having a
relatively small bandwidth. The PDCP layer uses a network protocol such as IPv4 or IPv6
and a header compression technique for eliminating unnecessary control information utilized
in a wire network. The PDCP layer enhances transmission efficiency since only the
information essential to the header is included in the transfer.

The RRC layer handles the confrol plane signaling of the network layer (L3)
between the UEs 2 and the UTRAN 6 and controls the transport and physical channels for
the establishment,‘ reconfiguration, and release of radio bearers. A radio bearér is a service
provivded by a lower layer, such as the RLC layer or MAC layer, for data transfer between the
UE 2 and UTRAN 6.

Establishment of a radio bearer determines the regulating characteristics of the
protocol layer and channel needed to provide a specific service, thereby establishing the
parameters and operational methods of tﬁe service. \When a connection is established to
allow transmission between an RRC layer of a specific UE 2 and an RRC layer of the
UTRAN 6, the UE is said to be in the RRC-connected state. Without such connection, the
UE 2 is in an idle state.

In addition to the above-described entities of the MAC layer, a MAC-m entity is

provided to support the user-plane and control-plane transmissions for point-to-multipoint
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services, for example a multimedia broadcast/multicast service (MBMS), and to handle the
scheduling of MBMS-related transport channels. An MBMS is a streaming or background
service provided to a plurality of UEs 2 using a downlink-dedicated MBMS radio bearer that
utilizes both point-to-multipoint and point-to-point radio bearer services.

As the name impligas, an MBMS may be carried out in a broadcast mode or a
multicast mode. The broadcast mode is for transmitting multimedia data to all UEs 2 within
a broadcast area, for example the domain where the broadcast service is available. The
multicast mode is for transmitting multimedia data to a specific UE 2 group within a multicast
area, for example the domain where the multicast service is available.

When a UMTS netWork 1 provides a specific MBMS using the multicast mode, UEs
2 to be provided with the service must first complete a subscription procedure establishing a
relationship between a service provider and each UE individually. ' Thgreaftér, the subscriber
UE 2 receives a service announcement from the core network 4 confirming subscription and
including, for example, a list of services to be provided.

The subscriber UE 2 must "join," or participate in, a multicast group of UEs receiving
the specific MBMS, thereby notifying the network 4 of its intention to receive the service.
Terminating participation in the service is called "leaving." The subscription, joining, and
leaving operations may be performed by each UE 2 at any time prior to, during, or after the
data transfer.

While a specific MBMS is in proéress, one or more service sessions may
sequentially take place, and the core network 4 informs the RNC 10 of a session start when

data is generated by an MBMS data source and informs the RNC of a session stop when the

data transfer is aborted. Therefore, a data transfer for the specific MBMS may be
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performed for the time between the session start and the session stop, during which time
only participating UEs 2 can receive the data.

To achieve successful data transfer, the UTRAN 6 receives a notification of the
session start from the core network 4 and transmits an MBMS notification to the participating
UEs 2 in a prescribed cell to indicate that the data transfer is imminent. The UTRAN 6 uses -
the MBMS notification to count the number of participating UEs 2 within the prescribed cell.

Through the counting process, it is determined whether the radio bearer providing
the specific MBMS is one for a point—to-multipoint transmission or a point-to-point
transmission. To select the MBMS radio bearer for a specific service, the UTRAN 6 sets a
threshold corresponding to the UE 2 count, whereby a low UE count establishes a point-to-
point MBMS radio bearer and a high UE cpunt establishes a point-to-multipoint MBMS radio
bearer.

The radio bearer determination is based on whether the participating UEs 2 need to
be in the RRC-connected state. \When a point-to-point radio bearer is established, all of the
participating UEs 2 are in the RRC-connected state. VWhen a point-to-multipoint radio
bearer is established, it is unnecessary for all of the participating UEs 2 to be in the RRC-
connected mode since the point-to-multipoint radio bearer enables reception by UEs in the
idle state.

Referring now to FIG. 3, the conventional architecture of an MBMS-supported MAC
layer is illustrated. A MAC-c/sh/m entity supporté two logical channels, specifically the
MBMS control channel (MCCH) and the MBMS traffic channel (MTCH).

One MCCH channel exists in each cell and one MTCH channel exists for each

specific MBMS within a specific cell. Both logical channels are mapped to a transport



10

15

20

WO 2005/018098 , PCT/KR2004/002070
channel, such as the forward access channel (FACH), and to a physical channel, such as the
secondary control physical channel (SCCPCH).

An example of conventional logical channel mapping is illustrated in FIG. 4A. FIG.
4A illustrates a mapping structure of the logical channels MTCH and MCCH, whereby the
logical channels are respectively mapped to different physical channels, for example to first
and second physical channels SCCPCH 1 and SCCPCH 2.

FIG. 4B shows an example of conventional transmission of MBMS data for a specific
MBMS and the control information associated with the service. As illustrated in FIG. 4B,
logical channel MCCH is a point-to-multipoint downlink channel for transferring MBMS
control pléne information and logical channel MTCH is a point-to-multipoint downlink channel
for transferring MBMS user plane information.

Since the logical channels MCCH and MTCH are each mapped to a unique physical
channel, an MBMS-supportable UE 2 must simultaneously receive two physical channels in
order to receive the service. There is simultaneous transmission of user information and
control information, for example the MBMS data over the MTCH channel and the MBMS
control information over the MCCH channel.

However, a UE 2 may be unable to support the simultaneous reception of two
different physical channels. Therefore, the UE 2 may be unable to receive either the MBMS
data or the MBMS control information.

Even assuming a UE 2 that supports simultaneous reception of two different
physical channels, the UE may actually need to receive three or more physical channels
simultaneously if the reception of a service in addition to the MBMS is desired. Therefore,

the requirement for simultaneous reception of the two logical channels, MCCH and MTCH,
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hinders enhanced UE 2 operation.
Therefore, there is a need for a method and apparatus for enabling a mobile
terminal not having the capability to simultaneously( receive two differenf physical channels to
receive a service that is transmitted using at least two logical channels. The present

invention addresses these and other needs.

Disclosure of Invention

The present invention is directed to a method and apparatus for transmitting and
receiving service packet data and control information to and from a mobile terminal by
utilizing disparate physical channels for receiving the packet data and thé associated control
information. Specifically, the invention is directed to a method and apparatus that enables a
mobile terminal which cannot simultaneously receive two physical channels to receive a
service that utilizes two physical channels.

Additional features and advantages of the invention will be set forth in the
déscription which follows, and in part will be apparentlfrom the description, or may bé learned
by practice of the invention. The objectives and other advantages of the invention will be
realized and attained by the structure particularly pointed out in the written description and
claims he.reof as well as the appended drawings.

To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described, the present invention is embodied in
a method and apparatus that provides service data and control information such that a '
mobile terminal need not simultaneously process the information sent on two physical

channels. In one embodiment, the service data and control information are transmitted on
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9 .
separate physical channels in a non-simﬁltaneous manner such that the physical channel on
which the data is transmitted includes an indication of when control information is available
on the other physical channel on which the control information is transmitted, thereby
facilitating the mobile terminal switching between the two physical channels in order to
receive the service data and control information. In another embodiment, the service data
and control information are transmitted on a single physical channel, thereby precluding the
need for the mobile terminal to switch between two physical channels in order to receive the
service data and control information.

In one aspect of the present invention, a method of receiving a service in a mobile
terminal is provided. The method includes receiving data and a control information indicator
via a first channel and rebeiving control information via a second channel according to the
control information indicator.

The data received on the first channel is associated with the service that is being
provided to the mobile terminal and the control information indicator received on the first
channel indicates the transmission of control information on the second channel. The
control information received on the second channel is associated with the service being
provided to the mobile terminal and/or another service that the mobile terminal may desire to
receive. By receiving an indiéation that control information is transmitted on the second
chanhel, the mobile terminal need not receive the first and second channel simultaneously,
thereby allowing the mobile terminal to receive the data on the first channel at one period in
time and receive the control information on the second channel at another period in time.

It is contemplated that the service may be a point-to-multipoint service, for example

a multimedia broadcast/multicast service (MBMS). It is further contemplated that the data
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- may be point-to-multipoint data and the control information may be point-to-multipoint control

information. Moreover, it is contemplated that the data and control information are not
received simultaneously.

The mobile terminal may utilize the control information indicator received on the first
channel to determine when to switch from the first channel, on which the data was received,
to the second channel to receive the control information. Switching back from the second
channel to the first channel in order to again receive data may be performed upon receiving
the control information on the second channel. On the other hand, an indication that data is
transmitted on the first channel may be received on the second channel. The mobile
terminal may not switch back from the second channel inmediately upon receiving the
control information, but rather switch back upon receiving the indication that data is
transmitted on the first channel.

Preferably, the first channel and second ;:hannel are physical channels. Various
combinations of logical channel mapping are also contemplated.

The data and control information indicator may originate from the same first logical
channel and the control information may priginate from a second logical channel. Upon
receipt, the data and control information indicator are mapped to the same first logical
channel and the control information is mapped to a second logical channel. For example,
the data and control information indicator may be mapped to an MTCH logical channel and
the control information may be mapped to an MCCH logical channel.

The data, control information indicator and control information may originate from
different logical channels. Upon receipt, the data is mapped to a first logical channel, the

control information indicator is mapped to a second logical channel and the control
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information is mapped to a third logical channel. For example, the data may be mapped to
an MTCH logical channel, the control information indicator may be mapped to a secondary
MCCH logical channel and the control information may be mapped to a primary MCCH
logical channel.

In another aspect of the present invention, a method of receiving a service in a
mobile terminal is provided. The method includes receiving data and a control information
indi.cator via a first channel, determining whether to receive the control information on the
second channel based on the control information indicator and either switching to the second
channel to receive the control information or not switching to the second channel.

It is contemplated that switching from the first channel to the second channel is
performed if the control information indicator indicates that the mobile terminal is to receive
the control information. |t is further contémplated that switching from the first channel to the
second channel is performed if the mobile terminal has joined the service.

It is contemplated that the service may be a point-to-multipoint service, for example
a multimedia broadcast/multicast service (MBMS). It is further contemplated that the data
may be point-to-multipoint data and the control information may be point-to-multipoint control
information. Moreover, it is contemplated that the data and control information are not
received simultaneously.

In another aspect of the present invention, a method of receiving a service in a
mobile terminal is prc;vided. The method includes receiving first control information on a
first point-to-multipoint channel, establishing a second point-to-multipoint channel and
receiving data and second control information on the second point-to-multipoint channel.

The first control information is associated with the service and/or another service
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that the mobile terminal may desire to receive. The data is associated with the service.

The second control information is associated with the service and/or another service that the
mobile terminal may desire to receive. The first and second point-to-multipoint channels are
associated with the service.

Preferably, the first control information is related to information on the second point-
to-multipoint channel and the data and second control information are received in
accordance with the first control information. It is contemplated that the second control
information may indicate that the mobile terminal has joined the service. It is further
contemplated that the service may be a point-to-multipoint service, for example a multimedia
broadcast/multicast service (VBMS).

Receiving the first control information may include establishing a primary MCCH
logical channel. In order to establish the primary MCCH logical channel, a broadcast
channel such as BCH, a paging channel such as PCH or a page indicator channel such as
PICH may be received. A secondary MCCH channel may be established based on the
information received on the primary MCCH channel.

Preferably, the first point-to-multipoint channel and second point-to-multipoint
channel are physical channels, for example a primary SCCPCH channel and a second
SCCPCH channel. Various combinations of logical chann;l mapping are also contemplated.

The data and second control information may originate from the same logical
channel. Upon receipt, the data and second control information are mapped to the same
logical channel. The data and second control information may originate from different
logical channels. Upon receipt, the data is mapped to a first logical channel and the second

control information is mapped to a second logical channel. For example, the data may be
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mapped to an MTCH logical channel and the second control information may be mapped to a
secondary MCCH logical channel.

The data may originate from two different logical channels. Upon receipt, the data
is mapped to a first logical channel and a third logical channel. For example, the data may
be mapped to a primary MTCH logical channel and a secondary MTCH logical channel.

In another aspect of the present invention, a method of providing a service to a
mobile terminal is provided. The method includes transmitting data and a control
information indicator via a first channel and transmitting control inforr\;mation via a second
channel according to the control informaﬁon indicator.

The data transmitted on the first channel is associated with the service that is being
provided to the mobile terminal and the control information indicator transmitted on the first
channel indicates the transmission of control information on the second channel. The
control information transmitted on the second channel is associated with the service being
provided to the mobile terminal and/or another service that the mobile terminal may desire to
receive. By p.roviding an indication that control information is transmitted on the second
channel, the mobile terminal need not receive the first and second channel simultaneously,
thereby allowing the mobile terminal to receive the data'on the first channel at one period in
time and receive the control information on the second channel at another period in time.

It is contemplated that the service may be a point-to-multipoint service, for example
a multimedia broadcast/multicast service (MBMS). It is further contemplated that the data
may be point-to-multipoint data and the control information may be point-to-multipoint control

information. Moreover, it is contemplated that the data and control information are not

transmitted simultaneously.
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The mobile terminal may utilize the control information indicator transmitted on the
first channel to determine when to switch from the first channel, on which the data was
transmitted, to the second channel to receive the control information. An indication that
data is transmitted on the first channel may be transmitted on the second channei. The
mobile terminal may not switch back from the second channel immediately upon receiving
the control information, but rather switch back upon receiving the indication that data is
transmitted on the first channel.

Preferably, the first channel and second channel are physical channels. Various
combinations of logical channel mapping are also contemplated.

The data and control information indicator may originate from the same first logical
channel and the control information may 6riginate from a second logical channel. For
example, the data and control information indicator may be mapped from an MTCH logical
channél and the control information may be mapped from an MCCH logical channel.

The data, pontrol information indicator and control information may originate from
different logical channels. For example, the data may be mapped from an MTCH logical
channel, the control information indicator may be mapped from a secondary MCCH logical
channel and the controll information may be mapped from a primary MCCH logical channel.

In another aspect of the present' invention, a method of providing a service in a
mobile terminal is provided. The method includes transmitting first control information on a
first point-to-multipoint channel and transmitting data and second control information on a
second point-to-multipoint channel once the second point-to-multipoint channel has been
established by the mobile terminal

The first control information is associated with the service and/or another service
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that the mobile terminal may desire to receive. The data is associated with the service.

The second control information is associated with the service and/or another service that the
mobile terminal may desire to receive. The first and second point-to-multipoint channels are
associated with the service.

Preferably, the first control information is related to information on the second point-
to-multipoint channel. It is contemplated that the second control information may indicate
that the mobile terminal has joined the service. It is further contemplated that the service
may be a point-to-multipoint service, for example a multimedia broadcast/multicast service
(MBMS).

Preferably, ‘the first point-to-multipoint channel and second point-to-multipoint
channel are physical channels, for example a primary .SCCPCH channel and a second
SCCPCH channel. Various combinations of logical channel mabping are also contemplated.

The data and second control infcl)rmation may originate from the same logical
channel. The dat‘a and second control information may originate from different logical
channels. For example, the data may be mapped from an MTCH logical channel and the -
second control information may be mapped from a secondary MCCH logical channel.

The data may originate from two different logical channels. For example, the data
may be mapped from a primary MTCH logical channel and a secondary MTCH logical
channel.

In another aspect of the present invention, a network is provided for providing a
service to a mobile terminal. The network includes a transmitter, a receiver, and a controller.

The transmitter transmits data and control information to the mobile terminal via a

first channel and a second channel. The receiver receives information from the mobile
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terminal and a core network. The controller performs the methods of the present invention
to provide data and a control information indicator on the first channel, the data associated
with the service and the control information indicator indicating the transmission of contro!
information on the second channel, and to provide control information on the second channel,
the control information associated with the service and/or another service that the mobile
terminal may desire to receive.

In another aspect of the present invention, a network is provided for providing a
service to a mobile terminal. The netwc;rk includes a transmitter, a receiver, and a controller.

The transmitter transmits data and control information to the mobile terminal via a
first point-to-multipoint channel and a second point-to-mﬁltipoint channel. The receiver
receives control information from the mobile terminal and a core network. The controller
performs the methods of the present 'invention to provide first control information on the first
point-to-multipoint channel, the first control information associated with the service and/or
another service that the mobile terminal may desire to receive, and to provide data and
second control information on the second point-to-multipoint channel once the second point-
to-multipoint éhannel is established, the data associated with the service and the second
control information associéted with the service and/or another service that the mobile
terminal may desire to receive.

In another aspect of the present invention, a mobile communication device is
provided for receiving a service from a network. The mobile communication device includes
an RF module, an antenna, a keypad, a display, a storage unit, and a processing unit.

The antenna and RF module receive data and a control information indicator via first

channel and control information via a second channel. The keypad allows a user to enter
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information. The display conveys information to a user. The storage unit stores data and
control information. The processing unit performs the methods of the present invention to
process the data and control information indicator received on the first channel, the data
associateq with the service and the control information indicator associated with the service
and/or another service that the mobile terminal may desire to receive, in order to receive and
process the control information on the second channel, the control information associated
with the service and/or another service that the mobile terminal may desire to receive.

In another aspect of the present invention, a mobile communication device is
provided for receiving a service from a network. The mobile communication device includes
an RF module, an antenna, a keypad, a display, a storage unit, and a processing unit.

The antenna and RF module receive first control information via a first point-to-
multipoint channel and data and second control information via a second point-to-multipoint
channel. The keypad allows a user to enter information. The display conveys information
to auser. The storage unit stores the first control information, the data and the second
control information. The processing unit performs the methods of the present invention
process the first control information received on the first point-to-multipoint channel, the first
control information associated with the service and/or another service that the mobile
terminal may desire to receive, in order to receive and process the data and second control
information on the second point-to-multipoint channel, the data associated with the service
and the second control information associated with the service and/or another service that
the mobile terminal may desire to receive.

It is to be understood that both the foregoing explanation and the following detailed

description of the present invention are exemplary and illustrative and are intended to



10

15

20

WO 2005/018098 PCT/KR2004/002070
18

provide further explanation of the invention as claimed.

Brief Description of Drawings

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

FIG. 1 illustrates a block diagram of a conventional UMTS network structure.

FIG. 2 illustrates a block diagram of the architecture of a conventional radio interface
protocol based on 3GPP radio access network specifications.

FIG. 3 illustrates a diagram of a conventional MAC architecture supporting MBMS
based on 3GPP radio access network spécifications.

FIG. 4A illustrates a diagram of a conventional mapping structure of logical channels
MTCH and MCCH;

FIG. 4B illustrates a diagram of a conventional method of transmitting MBMS data
and MBMS-associated control information.

FIG. 5 illustrates a diagram of the transmission of MBMS data and control
information according to a first embodiment of the present invention.

FIG. 6 illustrates a method for transmitting and receiving MBMS-associated data and
control information according to FIG. 5.

FIG. 7 illustrates a diagram of the transmission of MBMS data and control
information according to a second embodiment of the present invention.

FIG. 8 illustrates a method for transmitting and receiving MBMS-associated data and
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control information according to FIG. 7.

FIG. 9 illustrates a diagram of the transmission of MBMS data and control
information according to a third embodiment of the present invention.

FIG. 10 illustrates a method for transmitting and receiving MBMS-associated data
and control information according to FIG. 9.

FIG. 11Aillustrates a diagram of a mapping structure of logical channels MTCH and
MCCH according to a fourth embodiment of the present invention.

FIG. 11B illustrates a diagram of the transmission of MBMS data and control
information according to the mapping structure of FIG. 11A.

FIG. 12 illustrates a method for transmitting and receiving MBMS-associated data
and control information according to FIGS. 11A and 11B.

FIG. 13Aillustrates a diagram of a mapping structure of logical channels MTCH and
MCCH according to a fifth embodiment of the present invention.

FIG. 13B illustrates a diagram of the transmission of MBMS data and control
information according to the mapping structure of FIG. 13A.

FIG. 14 illustrates a method for transmitting and receiving MBMS-associated data
and control information according to FIGS. 13A and 13B.

FIG. 15Allustrates a diagram of a structure for mapping additional logical channels
MTCH and MCCH according to the fitth embodiment of the present invention.

FIGS. 15B and 15C illustrate a method for transmiiting and receiving MBMS-
associated data and control information for a service MBMS 0 and a service MBMS 1
according to the mapping structure of FIG. 15A.

FIG. 16A and FIG. 16B illustrate respective methods for establishing the MCCH
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channel according to the fifth embodiment of the present invention.
FIG. 17 illustrates a network for transmitting a service to a mobile terminal according

to one embodiment of the present invention.

FIG. 18 illustrates a mobile communication device for receiving a service from a

network according to one embodiment of the present invention.

Best Mode for Carrying out the Invention

The present invention relates to a method and apparatus for transmitting and
receiving service packet data and control information to and from a mobile terminal by
utilizing disparate physical channels for receiving the packet data and the associated control
information such that a mobile terminal which cannot simultaneously receive two physical
channels is able to receive a service that utilizes two physical channels. Although the
present invention is illustrated with respect to a mobile terminal, it is contemplated that the
present invention may be utilized anytime it is desired to provide a service that utilizes two
physical chann~els to a mobile communication device that cannot simultaneously receive two
physical channels.

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Throughout the
drawings, like elements are indicated using the same or similar reference designations.

First Embodiment

As illustrated in FIGS. 5A and 5B, a first embodiment according to the present
invention proposes a method of transmitting and receiving control information associated

with a specific service, for example a multimedia broadcast/multicast service (MBMS). The
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method utilizes an MTCH control information indicator transmitted to a mobile terminal 2, for

example user equipment (UE), on the MTCH channel. The mapping is based on the

conventional mapping structure illustrated in FIG. 4A, in which the logical channels MCCH

and MTCH are each mapped to a unique physical éhannel, for example SCCPCH1 and
SCCPCH2.

The control information indicator is transmitted over the MTCH channel so that UEs
2 unable to simultaneously receive the two physical channels can receive both the control
information and the data. The. control information indicator includes information about the
transmission of the MBMS-associated control information, to thereby inform a participating
("joined") UE 2 that MBMS-associated control information will be transmitted via the MCCH
channel. The control information indicafor contains information concerning the content and
transmission time of the MBMS-associated control information to be transmitted. The
MBMS-associated control information is associated with the specific MBMS and)or another
MBMS the UE 2 has joined.

According to the first embodiment of the present invention, the MTCH channel is
utilized for transmitting the specific MBMS data and control information indicator o the UE 2,
while the MCCH channel is utilized for transmitting the MBMS-associated control information.
The respective transmissions may be non-concurrent.

FIG. 6 illustrates a method 50 for the transmitting and receiving MBMS-associated
data and control information according to the first embodiment of the invention. The method
50 includes sequential steps S51 through S60. The UE 2 L1/L.2 and UTRAN 6 L1/L2 layers

each include a physical layer, a MAC layer, an RLC layer and a PDCP layer.
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Specific MBMS data is transmitted from the UTRAN 6 L1/L2 layer to the UE 2 L1/L2
layer via a specific MTCH channel in step S51, the specific MTCH channel received by a
participating UE. In step 852, the UTRAN 8 RRC layer generates and transfers a control
information indicator to the UTRAN L1/L2 layer prior to transmitting MBMS-associated
control information over the MCCH channel. In step S53, the UTRAN 6 L1/L2 layer
transmits the control information indicator to the UE 2 L1/L2 layer via the same MTCH
channel used for transmitting the MBMS data in step S51.

The UE 2 L1/L2 layer, having received the control information indicator, transfers the
control information indicator to the UE RRC layer in step S54. The information included in
the control information indicator is used to determine whether the UE 2 should receive the
MBMS-associated control information.

If it is determined that the UE 2 is to receive the MBMS-associated control
information, a first channel switching instfuction from the UE RRC layer instructs the UE
L1/L2 layer to switch the receiving channel to the MCCH channel in step S55. [fitis
determined that the UE 2 is not to receive the MBMS-associated control information, no
instruction is issued and the UE 2 L1/L2 layer continues receiving the MTCH channel.

If the channel switching instruction was issued, the UE 2 L1/L2 layer switches the
receiving physiéal channel from one physical channel to another in step S56, for example
from a physical channel to which the MTCH channel is mapped to a physical channel to
which the MCCH channel is mapped. Upon switching, the UE 2 RRC layer is enabled to
receive the MBMS-associated control information transmitted from the UTRAN 6 RRC layer

over the MCCH channé] in step S57.
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Upon completion of the reception of the MBMS-associated control information, a
second channel switching instruction from the UE 2 RRC layer instructs the UE L1/L2 layer,
in step $58, to switch the receiving physical channel back to the physical channel to which
the MTCH channel is mapped. The UE 2 L1/L2 layer then performs a channel switching
operation to switch the receiving channel back to the original physical channel in step $59,
for example from the physical channel to which the MCCH channel is mapped to the physical
channel to which the MTCH channel is mapped. After the channel switching operation, the
UE 2 L1/L.2 layer receives the MBMS data transmitted by the UTRAN 6 L1/L2 layer over the
MTCH channel in step S60.

Second Embodiment

As illustrated in FIGS. 7A and 7B, a second embodiment according to the present
invention proposes a method of transmitting and receiving control information associated
with a specific service, for example a multimedia broadcast/multicast service (MBMS). The
method utilizes a control information indicator transmitted on the MTCH channel and a data
reception indicator transmitted on the MCCH channel. The mapping is based on the
conventional mapping structure illustrated in FIG. 4A, in which the logical channels MCCH
and MTCH are each mapped to a unique physical channel, for example SCCPCH1 and
SCCPCH2.

The control information indicator is transmitted over the MTCH channel so that UEs
2 unable to simultaneously receive the two physical channels can receive both the control
information and the data. The co;1trol information indicator includes information about the
transmission of the MBMS-associated control information, to thereby inform a participating

("joined") UE 2 that MBMS-associated control information will be transmitted via the MCCH
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channel. The control information indicator contains information concerning the content and
transmission time of the MBMS-associated control information to be transmitted. The
MBMS-associated control information is associated with the specific MBMS and/or another
MBMS the UE 2 has joined.

According to the second embodiment of the present invention, the MTCH channel is
utilized for transmitting the specific MBMS data and control information indicator to the UE 2,
while the MCCH channel is utilized for transmitting the MBMS-associated control information.
The data reception indicator specifically instructs a UE 2 having received MBMS-associated
control information to receive the MBMS data again and includes the content and
transmission time information of the MBMS data to be transmitted via the MTCH channel.

In contrast to the first embodiment, where the receiving channel spontaneously switches
back to the MTCH channel after receipt of the MBMS-associated control information, the
second embodiment proposes that the UE 2 switch to the MTCH channel upon the specific
instruction of the data reception indicator.

FIG. 8 illustrates a method 100 for the transmitting and receiving MBMS-associated
data and control information according to the second embodiment of the invention. The
method 100 includes sequential steps S101 through S111.  The UE 2 L1/L2 and UTRAN 6
L1/L2 layers each include a physical layer, a MAC layer, an RLC layer, and a PDCP layer.

Specific MBMS data is transmitted from the UTRAN 6 L1/L.2 layer to the UE 2 L1/L2
layer via a specific MTCH channel in step S101, the specific MTCH channel received by a
participating UE. In step S102, the UTRAN 6 RRC layer generates and transfers a control
information indicator to the UTRAN L1/L2 layer p{rior to transmitting MBMS-associated

control information over the MCCH channel. In step S103, the UTRAN 6 L1/L2 layer
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transmits the control information indicator to the UE 2 L1/L2 layer via the same MTCH
channel used for transmitting the MBMS data in step S101.

The UE 2 L1/L2 layer, having received the control information indicator, transfers the
control information indicator to the UE RRC layer in step S104. The information included in
the control information indicator is used to determine whether the UE 2 should receive the
MBMS-associated control information.

If it is determined that the UE 2 is to receive the MBMS-associated control
information, a first channel switching instruction from the UE RRC Ilayer instructs the UE
L1/L2 layer to switch the receiving channel to the MCCH channel in step S105. [fitis
determined that the UE 2 is not to receive the MBMS-associated control information, no
instruction is issued, and the UE L1/L2 layer continues receiving the MTCH channel.

If the channel switching instruction was issued, the UE 2 L1/L2 layer switches the
receiving physical channel from one physical channel to another in step S106, for example
from a physical channel to which the MTCH channel is mapped to a physical channel to
which the MCCH channel is mapped. Upon switching, the UE 2 RRC layer is enabled to
receive the MBMS-associated control information transmittéd from the UTRAN 6 RRC layer
over the MCCH channel in step S107.

Upon completion of the transmission of the MBMS-associated control information,
the UTRAN 6 RRC layer transmits the déta reception indicator to the UE 2 in step S108,
thereby instructing the UE RRC layer to receive the MBMS data. In response, a second
channel switching instruction from the UE 2 RRC layer instructs the UE L1/L2 layer, in step

S109, to switch the receiving physical channel back to the physical channel to which the

" MTCH channel is mapped. The UE 2 L1/L2 layer then performs a channel switching
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operation to switch the receiving channel back to the original physical channel in step S$110,
for example from the physical channel to which the MCCH channel is mapped to the physical
channel to which the MTCH channel is mapped. After the channel switching operation, the
UE 2 L1/L2 layer receives the MBMS data transmitted by the UTRAN 6 L1/L2 layer over the
MTCH channel in step S111.

Third Embodiment

As illustrated in FIGS. 9A and 9B, a third embodiment according to the present
invention proposes a method of fransmitting and receiving control information associated
with a specific service, for example a multimedia broadcast/multicast service (MBMS). The
method utilizes MBMS-associated control information transmitted on the MTCH channel
together with the MBMS data. The mapping is based on the conventional mapping
structure illustrated in FIG. 4A, in which the logical channels MCCH and MTCH are each
mapped to a unique physical channel, for example SCCPCH1 and SCCPCH2.

The MTCH channel is utilized fo'r transmitting both the specific MBMS data and
MBMS-associated control information to the UE 2. In contrast to the first and second
embodiments, where the MBMS-associated control information is transmitted and received
via the MCCH channel, the third embodiment proposes that the MBMS-associated control
information be transmitted and received via the same MTCH channel carrying the MBMS
data.

FIG. 10 illustrates a method 200 for the transmitting and receiving MBMS-associated
data and control information according to the third embodiment of the invention. The
method 100 includes sequential steps S201 through S205. The UE 2 L1/L2 and UTRAN 6

L1/L.2 layers each include a physical layer, a MAC layer, an RLC layer, and a PDCP layer.
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Specific MBMS data is transmitted from the UTRAN 6 L1/L2 layer to the UE 2 L1/L.2
layer via a specific MTCH channel in step S201, the specific MTCH channel received by a
participating UE. If, during the course of MBMS data transmission, MBMS-associated
control information needs to be transmitted to the UE 2, the UTRAN 6 RRC layer transfers
the control information to the UTRAN L1/L2 layer in step S202. The UTRAN 6 L1/L.2 layer
in turn transmits the control information to ;he UE 2 L1/L2 layer in step S203, via the same
MTCH channel.

The MBMS-associated control information is transmitted from the UTRAN 6 L1/L2
layer to the UE 2 L1/L2 layer using a control protocol data unit (control PDU) of a user plane.
The UTRAN 6 L1/L2 layer configures a control PDU to include the MBMS-associated control
information. The control PDU is transferred to the UE 2 L1/L.2 layer using the user plane
protocol, where it is disassembled to acquire the included control information.

The user plane configuring or disassembling the control PDU may be the PDCP,
RLC, or MAC layer or may be an L2 sublayer higher than the PDCP layer. In step S204, the
UE 2 L1/L2 transfers the received MBMS-associated control information to the UE RRC layer.
Upon successful transmission of the confrol information, the UTRAN 6 L1/L2 layer transmits
the MBMS data over the MTCH channel for reception by the UE 2 L1/L2 layer in step S205.

Fourth Embodiment

As illustrated in FIGS. 11A and 11B, a fourth embodiment according to the present
invention proposes a method of transmitting and receiving control information associated
with a specific service, for example a multimedia broadcast/multicast service (MBMS). The
method utilizes a control information indicator transmitted via an MCCH channel, with the

MCCH channel mapped together with the MTCH channel to the same physical channel.
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Specifically, FIG. 11A illustrates the MTCH channel mapped to a primary SCCPCH
channel to which the primary MCCH channel is mappéd and FIG. 11B illustrates the MBMS-
associated control information transmitted via the primary MCCH channel, the control
information indicator transmitted via the MCCH 1 channel and the MBMS data transmitted via
the MTCH channel. The control information indicator informs the UE 2 that the control
information is to be transmitted via the primary MCCH channel.

Referring to FIG. 11A, at least one MTCH and one MCCH channel are mapped to a
physical channel, with one specific MCCH channel set as a primad MCCH channel for a
corresponding cell. MBMS-associated control information for a specific MBMS is

transmitted via the primary MCCH channel, with the primary MCCH channel and the MTCH

channel on which the MBMS data for the specific MBMS is transmitted mapped to unique

physical channels. For example, the primary MCCH channel may be mapped to a primary

physical channel such as SCCPCH and the MTCH channel on which the MBMS data is
transmitted may be mapped to a second physical channel such as SCCPCH 1.

A control information indicator for notifying the UE 2 of the transmission of the
MBMS-associated control information is transmitted via an MCCH channel mapped to the
same physical channel to which the MTCH channel that transmits the MBMS data is mapped.
For example, the control information indicator for the specific MBMS may be transmitted on
MCCH 1 and the MBMS data for the specific MBMS transmitted on MTCH 1, with MCCH 1
and MTCH 1 both mapped to SCCPCH 1. By mapping MCCH 1 and MTCH 1 to the same
physical channel, SCCPCH 1, that is unique from the physical channel, SCCPCH, to which

the primary MCCH channel is mapped, the control information indicator may be successfully
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transmitted in advance of the transmission of the MBMS-associated control information via
the primary MCCH channel.

All the MCCH channels, other than the primary MCCH channel in a specific cell, are
set up such that one MCCH channel exists for each specific MBMS service and for each
MTCH channel, or for each physical channel to which at least one MTCH channel is mapped.
An MTCH channel may be mapped to the physical channel to which the primary MCCH
channel is mapped.

FIG. 12 illustrates a method 300 for the transmitting and receiving MBMS-associated
data and control information according to the fourth embodiment of the invention. The
method 300 includes sequential steps S301 through S308. The UE 2 L1/L2 and UTRAN 6
L1/L2 layers each include a physical layer, a MAC layer, an RLC layer, and a PDCP layer.

Specific MBMS data is transmitted from the UTRAN 6 L1/L2 layer to the UE 2 L1/L2
layer in step S301. The MBMS data is transmitted via a specific MTCH channel, for
example MTCH 1, with the specific MTCH channel received by a participating UE.

In step S302, the UTRAN 6 RRC [ayer generates and transmits a control information
indicator to the UE 2 RRC layer via the MCCH channel prior to transmitting the MBMS-
associated control information via the primary MCCH channel. Specifically, the control
information indicator may be transmitied on the MCCH 1 channel, which is mapped to a
physical channel, for example SCCPCH 1, on which the MTCH 1 channel is established.

The information in the control informatior{ indicator is used to determine whether the UE 2
should receive MBMS-associated control information.

If it is determined the UE 2 is to receive the MBMS—-associated control information, a

first channel switching instruction from the UE RRC layer instructs the UE L1/L2 layer to
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switch the receiving channel, in step S303, to the physical channel, for example primary
SCCPCH, to which the primary MCCH channel is mapped. If it is determined that the UE 2
is not to receive the MBMS-associated control information, no instruction is issued, and the
UE L1/L2 layer continues receiving the MTCH 1 channel mapped to physical channel
SCCPCH 1.

If the channel switching instruction was issued, the UE L1/L2 layer switches the
receiving physical channel, in step S304, to the physical channel, for example primary
SCCPCH, ;)n which the primary MCCH channel is mapped. Upon switching, the UE 2 RRC
layer is enabled to receive the MBMS-associated control information transmitted from the
UTRAN 6 RRC layer over the MCCH channel in step S305.

Upon completion of the transmission of the MBMS-associated control information, a
second channel switching instruction from the UE 2 RRC layer instructs the UE L1/L2 layer to
switch the receiving physical channel back to the SCCPCH 1 channel in step S306. The UE
2 L1/L2 layer then performs a channel switching operation to switch the receiving channel
back to the original physical channel in st'ep 8307, for example from the primary SCCPCH
physical channel to which the primary MCCH channel is mapped to the SCCPCH 1 physical
channel to which the MTCH 1 channel is mapped. After the channel switching operation,
the UE 2 L1/L2 layer receives the MBMS data transmitted by the UTRAN 6 L1/L2 layer over
the MTCH 1 channel in step S308,

Fifth Embodiment

As illustrated in FIGS. 13A and 13B, a fifth embodiment according to the present
invention proposes a method of transmitting and receiving control information associated

with a specific service, for example a multimedia broadcast/multicast service (MBMS). The
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the MTCH channel mabped together with the MTCH channel to the same physical channel.

In the fifth embodiment, as in the fourth embodiment, at least one MTCH and one
MCCH channel are mapped to a physical channel, with one specific MCCH channel set as a
primary MCCH channel for a corresponding cell. Unlike the f&urth embodiment, the MBMS
data is transmitted via an MTCH channel that is mapped to the same physical channel to
which the MCCH chaﬁnel transmitting the MBMS-associated control information is mapped.

Upon establishing the MTCH channel for transmitting the MBMS data, the MBMS-
associated control information is transmitted- via an MCCH channel mapped to the same
physical channel to which the MTCH channel for transmitting the MBMS data is mapped.

An MCCH channel is established for every physical channel for which an MTCH channel is
established.

MCCH channels for transmitting the MBMS-associated control information are
established such that one MCCH channel exists for each specific MBMS and for each MTCH
channel, or for each physical channel to which at least one MTCH channel is mapped. The
MBMS-associated control information for a specific MBMS is transmitted via an MCCH
channel, for example MCCH 1, and the MBMS data for the specific MBMS is transmitted via
an MTCH channel, for example MTCH 1, where MCCH 1 is mapped together with MTCH 1
to the same physical channel, for example SCCPCH 1.

FIG. 14 illustrates a method 400 for the transmitting and receiving MBMS-associated
data and control information according to the fifth embodiment of the invention. The method

300 includes sequential steps S401 through S403. The UE 2 L1/L2 and UTRAN 6 L1/L2

layers each include a physical layer, a MAC layer, an RLC layer, and a PDCP layer.
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Specific MBMS data is transmitted from the UTRAN 6 L1/L2 layer to the UE 2 L1/L2
layer via a specific MTCH channel in step $401, the specific MTCH channel received by a
participating UE.  If, during MBMS data transmission, MBMS-associated control information
needs to be transmitted to the UE 2, the UTRAN 6 RRC layer transmits the MBMS-
associated control information to the UE RRC layer in step S402 via the MCCH channel
mapped to a physical channel together with the MTCH channel. Therefore, the UE 2 needs
no channel switching to receive the MBMS-associated control information. Upon
completion of the control information transmission, the UTRAN 6 L1/L2 layer transmits the
MBMS data to the UE2 L1/L.2 layer via the MTCH channel in step S403.

It is preferable that the participating UE 2 first receive information for establishing
the MTCH and MCCH channels utilized for receiving the MBMS service via the primary
MCCH channel and then receive the MBMS data and the MBMS-associated control
information via the established MTCH and MCCH channels. More preferably, the MTCH
and MCCH channels are mapped to the séme physical channel to reduce the number of
physical channels simultaneously received by the UE 2. The MTCH channel may be
mapped to the physical channel to which the primary MCCH channel is mapped.

As illustrated in FIG. 15A, when the MTCH channel is mapped to the physical
channel to which the primary MCCH channel is mapped, for example primary SCCPCH, UEs
2 recefving the MTCH channels, and specifically the MTCH O channel, receive the MBMS-
associated control information via the primary MCCH channel. Excluding the primary

MCCH channel, all other MCCH channels transmit the MBMS-associated control information

for the MTCH channels to which they are mapped.
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FIGS. 15B and 15C illustrate methods 500, 600 for transmitting specific MBMS-
associated control information via the MCCH channel mapped to the SCCPCH channel of
FIG. 15A. FIG. 15B illustrates the transmission of the control information and data for
MBMS 0 and FIG. 15C illustrates the transmission of the control information and data for
MBMS 1.

As illustrated in FIG. 15B, a UTRAN 6 enables the fransmission of MBMS-
associated control information via the primary MCCH channel prior to establishment of the
MTCH 0 channel for transmitting MBMS 0 data. Upon establishing the MTCH 0 channel,
the UE 2 receives MBMS 0 data via the MTCH 0 channel and receives the associated control
information via the primary MCCH channel established on the same physical channel as the
MTCH 0 channel.

As illustrated in FIG. 15C, a UTRAN 6 enables the transmission of MBMS-

associated control information via the primary MCCH channel prior to establishment of the

-MTCH 1 channel for transmitting the MBMS 1 data. The UE 2 acquires the information

necessary for establishing the MCCH 1 channel via the primary MCCH channel and can
acquire the information necessary for establishing the MTCH 1 channel via the MCCH 1 or
primary MCCH channel. Upon establishing the MCCH 1and MTCH 1 channels, the UE 2
receives the MBMS 1 data via the MTCH 1 channel and receives the MBMS 1-associated
control information via the MCCH 1 channel established on the same physical channel as
MTCH 1.

FIGS. 16A and 16B illustrate methods 700, 800 for establishing the MCCH channel
on a UE 2 in accordance with the fifth embodiment of the invention. As illustrated in FIG.

16A, the UE 2 acquires the information necessary for establishing the primary MCCH
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channel via a broadcast control channel such as BCH, a paging channel such as PCH or a
page indicator channel such as PICH and then establishes the primary MCCH channel. A
participating UE 2 acqui'res the necessar;/ information for establishing an MTCH channel to
receive a packet data service, for example an MBMS, via the primary MCCH channel since
the MCCH channel is mapped together with the MTCH channel to the same physical channel.

The UE 2 then establishes MTCH and MCCH logical channels using the channel
information of the logical channels mapped to the same physical channel. The UE 2
receives the data of the packet data service via the MTCH channel and receives the service- .
associated control information via the MQCH channel.

As illustrated in FIG. 16B, the UE 2 establishes the primary MCCH channel by
acquiring primary MCCH channel information via the BCH, PCH, or PICH channel. In order
to establish the MCCH channel, a participating UE 2 acquires the MCCH channel information
of a packet data service, for example an MBMS, via the primary MCCH channel. The UE 2
then receives the data of the packet data service via the established MCCH channel. The
UE 2 then receives the data of the corresponding service via the MTCH channel.

Referring to FIG. 17, a block diagram of a mobile communication device 800 of the
present invention is illustrated, for example a mobile phone for performing the methods of the
present invention. The mobile communication device 800 includes a processing unit 810
such as a microprocessor or digital sighal processor, an RF module 835, a power
management module 805, an antenna 840, a battery 855, a display 815, a keypad 820, a
storage unit 830 such as flash memory, ROM or SRAM, a speaker 845 and a microphone

850.
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A user enters instructional information, such as a telephone number, for example, by
pushing the buttons of the keypad 820 or by voice activation using the microphone 850.

The processing unit 810 receives and processes the instructional information to perform the
appropriate function, such as to dial the telephone number. Operational data may be
retrieved from the storage unit 830 to perform the function. Furthermore, the processing
unit 810 may display the instructional and operational information on the display 815 for the
user’s reference and convenience.

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

In one embodiment of the mobile communication device 800, the RF module 835 is
adapted to receive data and a control information indicator via a first channel and to receive
control information via a second channel; the storage unit 830 is adapted to store the data
and the control information, and the processing unit 810 is adapted to process service-
associated data and the control information indicator received on the first channel in order to
receive service-associated control information on the second channel.

In another embodiment of the mobile communication device 800, the RF module

835 is adapted to receive first cdntrol information on a first point-to-multipoint channel
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associated with the service and to receive data and second control information on a second
point-to-multipoint channel associated with the service, the storage unit 830 is adapted to
store the first control information, the data and the second contro! information, and the
processing unit 810 is adapted to process the first control information and establish the
second point-to-multipoint channel in order to receive and process the data and second
control information.

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

FIG. 18 illustrates a block diagram of a UTRAN 920 according to one embodiment of

- the present invention. The UTRAN 920 includes one or more radio network sub-systems

(RNS) 925. Each RNS 925 includes a radio network controller (RNC) 923 and a plurality of
Node-Bs 921, or base stations, managed by the RNC. The RNC 923 handles the
assignment and management of radio resources and operates as an access point with
respect to the core network 4. Furthermore, the RNC 923 is adapted to perform the
methods of the present invention.

The Node-Bs 921 receive information sent by the physical layer of a mobile terminal
800 through an uplink and transmit data to the mobile terminal through a downlink. The
Node-Bs 921 'operate as access points, or as a transmitter and receiver, of the UTRAN 920
for the terminal 800.

In one embodiment of the UTRAN 920, the Node-Bs 921 are adapted to transmit
data and a control information indicator to the mobile terrﬁinal 800 via a first channel and to

transmit control information to the mobile terminal via a second channel, and the RNC 923 is
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adapted to provide, on the first channel, service-associated data and a control information
indicator indicating transmission of control information on the second channel, and to provide
control information associated with the service and/or another service on the second channel.
In another embodiment of the UTRAN 920, the Node-Bs 921 are adapt‘ed to transmit first
control information to the mobile terminal 800 via a first point-to-multipoint channel and to
transmit data and second control information to the mobile terminal via a second point-to-
multipoint channel, and the RNC 923 is adapted to provide the first control information on the
first point-to-multipoint channel and to prc?vide the data and second control information on the
second point-to-multipoint channel after the second point-to-multipoint channel is established
by the mohbile terminal.

As described above, when transmitting service-associated control information via a
first logical (;hannel, such as MCCH, a mobile terminal is informed via a first physical channel
to which a second logical channel carrying service-associated data, such as MTCH, is
mapped that the service-associated control information will be transmitted on a second
physical channel, or the service-associated control information is transmitted to the mobile
terminal via the same physical channel to which the second logical channel carrying service-
associat'ed data is mapped. The mobile terminal need not simultaneously receive two
physical channels in order to receive MBMS data and MBMS control information.

In a UMTS system providing MBMS services, any physical channel transmitting
specific MBMS-associated data may also transmit the necessary specific MBMS-associated
control information, thereby minimizing the number of physical channels a UE is required to
simultaneously receive. Minimizing the humber of physical channels reduces the need for

an enhanced capability, higher cost UE that can simultaneously receive multiple physical
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channels in order to receive additional services in addition to the specific MBMS.

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

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

Code in the computer readable medium is accessed and executed by a processor.
The code in which preferred embodiments are implemented may further be accessible
through a transmission media or from a file server over a network. In such cases, the article
of manufactqre in which the code is implemented may comprise a transmission media, such

as a network transmission line, wireless transmission media, signals propagating through
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space, radio waves, infrared signals, etc. Of course, those skilled in the art will recognize
that many modifications may be made to this configuration without departing from the scope
of the present invention, and that the article of manufacture may comprise any information
bearing medium known in the art.

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

described logic and still conform to implementations of the invention.

Industrial Applicability

The present invention can be applicable to a mobile communications system.
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What is claimed is:

L. A method of receiving a service in a mobile terminal , the method comprising:
receiving data and a control ﬁnformation indicator via a first channel, the data
s associated with the service and the control information indicator indicating the transmission
of control information on a second channel; and
receiving the control information via the second channel according to the control
information indicator, the control information associated with at least one of the service and
another service.
10

2. The method of claim 1, wherein the service is a point-to-muitipoint service.

3. The method of claim 1, wherein the data is point-to-multipoint data and the
control information is point-to-multipoint control information.

15
4. The method of claim 1, wherein the data and control information are not

received simultaneously.



10

15

WO 2005/018098 PCT/KR2004/002070
41

5. The method of claim 1, further comprising switching from the first channel to
the second channel upon receiving the control information indicator in order to receive the

control information on the second channel.

6. The method of claim 1, further comprising switching from the second
channel to the first channel upon receiving the control information in order to receive the data

on the first channel.

7. The method of claim 1, further comprising receiving a data reception

indicator on the second channel.

8. The method of claim 7, further comprising switching from the second
channel to the first channel upon receiving the data reception indicator in order to receive the

data on the first channel.

9. The method of claim 1, wherein the first channel and second channel are

physical channels.
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10. The method of claim 9, wherein the data and the control information
indicator are mapped to a first logical channel and the control information is mapped to a

second logical channel.

11. The method of claim 10, wherein the first logical channel is MTCH and the

second logical channel is MCCH.

12. The method of claim 9, wherein the data is mapped to a first logical channel,
the control information indicator is mapped to a second logical channel and the control

information is mapped to a third logical channel.

13. The method of claim 12, wherein the first logical channel is MTCH, the
second logical channel is a second MCCH channel and the third logical channel is a primary

MCCH channel,

14. The method of claim 12, wherein the data and control information are not

received simultaneously.

15. A method of receiving a service in a mobile terminal , the method

comprising:



10

15

20

WO 2005/018098 PCT/KR2004/002070
43

receiving data and a control information indicator via a first channel, the data
associated with the service and the control information indicator indicating the transmission
of control information on a second channel, wherein the control information is associated with
at least one of the service and another service ;

determining, based on the control information indicator, whether to receive the
control information; and

one of switching to the second channel t9 receive the control information and not

switching to the second channel to receive the control information.
16. The method of claim 15, wherein switching from the first channel to the
second channel is performed if the control information indicator indicates that the mobile

terminal is to receive the control information.

17. The method of claim 15, wherein switching from the first channel to the

second channel is performed if the mobile terminal has joined the service.

18. The method of claim 15, wherein the service is a point-to-multipoint service.

19. The method of claim 15, wherein the data is point-to-multipoint data and the

control information is point-to-multipoint control information.
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20. The method of claim 15, wherein the data and control information are not

received simultaneously.

5 21. A method of receiving a service in a mobile terminal , the method
comprising:
receiving first control information on a first point-to-multipoint channel, the first
control information associated with at least one of the service and another service ;
establishing a second point-to-multipoint channel; and
10 receiving data and second control information on the second point-to-multipoint
channel, the data associated with the service and the second control information associated
with at least one of the service and another service and wherein the first and second point-to-

multipoint channels are associated with the service.

15 22, The method of claim 21, wherein the first control information is related to

information on the second point-to-multipoint channel.

23. The method of claim 21, wherein the data and second control information
are received in accordance with the first control information.

20
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24, The method of claim 21, wherein the second contro!l information indicates

that the mobile terminal has joined the service.

25. The method of claim 21, wherein the service is a point-to-multipoint MBMS

service.

26. The method of claim 21, wherein the first point-to-multipoint channel and

second point-to-multipoint channel are physical channels.

- 27. The method of claim 26, wherein the first point-to-multipoint channel is a
primary SCCPCH channel and the second point-to-multipoint channel is a second SCCPCH

channel.

28. The method of claim 26, wherein receiving the first control information

further comprises establishing a primary MCCH channel.

29. The method of claim 28, wherein establishing the primary MCCH channel
comprises receiving one of a broadcast control channel , a paging channel and a page

indicator channel.
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30. The method of claim 28, wherein a second MCCH channel is established

based on the information received on the primary MCCH channel.

31. The method of claim 26, wherein the data and second control information
are mapped to the same logical channel.
32. The method of claim 26, wherein the data is mapped to a first logical

channel and the second control information is mapped to a second logical channel.

33. The method of claim 32, wherein the first logical channel is MTCH and the

second logical channel is MCCH.

34. The method of claim 32, wherein the data is mapped to a first logical

channel and a third logical channel.

35. The method of claim 34, wherein the first logical channel is a primary MTCH

channel and the third logical channel is a second MTCH channel.

36. A method of providing a service to a mobile terminal , the method

comprising:
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transmitting data and a control information indicator via a first channel, the data
associated with the service and the control information indicator indicating the transmission
of control information on a second channel; and

transmitting the control information via the second channel according to the control
information indicator, the control information associated with at least one of the service and

another service.

37. The method of claim 36, wherein the service is a point-to-multipoint service.

38. The method of claim 36, wherein the data is point-to-multipoint data and the

contro! information is point-to-multipoint control information.

39. The method of claim 36, wherein the data and control information are not

transmitted simultaneously.

40. The method of claim 36, further comprising transmitting a data reception
indicator on the second channel.
41. The method of claim 36, wherein the first channel and second channel are

physical channels.
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42. The method of claim 41, wherein the data and the control information
indicator are mapped from a first logical channel and the control information is mapped from

a second logical channel.

43, The method of claim 42, wherein the first logical channel is MTCH and the

second logical channel is MCCH.

44, The method of claim 41, wherein the data is mapped from a first logical
channel, the control information indicator is mapped from a second logical channel and the

control information is mapped from a third logical channel.

45, The method of claim 44, wherein the first logical channel is MTCH, the
second logical channel is a second MCCH channel and the third logical channel is a primary

MCCH channel.

46, The method of claim 44, wherein the data and control information are not

transmitted simultaneously.

47, A method of providing a service to a mobile terminal , the method

comprising:
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transmitting first control information on a first point-to-multipoint channel, the first
control information associated with at least one of the service and another service ; and

transmitting data and second control information on a second point-to-multipoint
channel once the second point-to-multipoint channel is established, the data associated with
the service and the second control information associated with at least one of the service and
another service and wherein the first and second point-to-multipoint channels are associated

with the service.

48. The method of claim 47, wherein the first control information is related to

information on the second point-to-multipoint channel.

49, The method of claim 47, wherein the second control information indicates

that the mobile terminal has joined the service.

50. The method of claim 47, wherein the service is a point-to-multipoint MBMS

service.

51. The method of claim 47, wherein the first point-to—Multipoint channel and

second point-to-multipoint channel are physical channels.
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52. The method of claim 51, wherein the first point-to-multipoint channel is a
primary SCCPCH channel and the second point-to-multipoint channel is a second SCCPCH

channel.

53. The method of claim 51, wherein the data and the second control

information are mapped from the same logical channel.

54. The method of claim 51, wherein the data is mapped from a first logical

channel and the second control information is mapped from a second logical channel.

55. The method of claim 54, wherein the first logical channel is MTCH and the

second logical channel is MCCH.

56. The method of claim 54, wherein the data is mapped from a first logical

channel and a third logical channel.

57. The method of claim 56, wherein the first logical channel is a primary MTCH

channel and the third logical channel is a second MTCH channel.
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58. . A network for providing a service to a mobile terminal, the network
comprising:

a trénsmitter adapted to transmit data and a control information indicator to the
mobile terminal via a first channel and to transmit control information to the mobile terminal

5 via a second channel;

a receiver adapted to receive information from the mobile terminal; and

a controller adapted to provide the data and the control information indicator on the
first channel, the data associated with the service and the conirol information indicator
indicating the transmission of control information on the second channel, and to provide the

10 control information on the second channel, the control information associated with at least

one of the service and another service.

59. The network of claim 58, wherein the data and control information are not
transmitted simuitaneously.

15

60. The network of claim 58, wherein the service is a point-to-multipoint service.

61. The network of claim 58, wherein the data is point-to-multipoint data and the
control information is point-to-multipoint control information.

20
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62.  The network of claim 58, wherein the controller is further adapted to transmit

a data reception indicator on the second channel.

63. The network of claim 58, wherein the controller is further adapted to map the
data and the control information indicator from a first logical channel and to map the control

information from a second logical channel.

64. The network of claim 58, wherein the controller is further adapted to map the
data from a first logical channel, map the control information indicator from a second logical

channel and map the control information from a third logical channel.

65. The network of claim 64, wherein the data and control information are not

transmitted simultaneously.

66. A network for providing a service to a mobile terminal, the network
comprising:

a transmitter adapted to transmit first control information to the mobile terminal via a
first point-to-multipoint channel and to fransmit data and second control information to the
mobile terminal via a second point-to-multipoint channel;

a receiver adapted to receive information from the mobile terminal; and
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a controller adapted to provide the first control information on the first point-to-
multipoint channel, the first control information associated with at least one of the service and
another service, and to provide the data and the second control information on the second
point-to-multipoint channel once the second point-to-multipoint channel is established, the
data associated with the service and the second control information associated with at least

one of the service and another service.

67. The network of claim 66, wherein the first control information is related to
information on the second point-to-multipoint channel and indicates that the mobile terminal

has joined the service.

68. The network of claim 66, wherein the service is a point-to-multipoint MBMS

service.

69. The network of claim 66, wherein the controller is further adapted to map the

data and second control information from the same logical channel.

70. The network of claim 66, wherein the controller is further adapted to map the
data from a first logical channel and to map the second control information from a second

logical channel.
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71. The network of claim 70, wherein the controller is further adapted to map the

data from a first logical channel and a third logical channel.

72. A mobile communication device for receiving a service from a network, the
mobile communication device comprising:

an RF module adapted to receive data and a control information indicator via a first
channel and to receive control information via a second channel;

an antenna adapted to receive data and a control information indicator via a first
channel and to receive control information via a second channel;

a keypad adapted for inputting information from a user;

a storage unit adapted to store the data and the control information;

a display adapted to convey information.to the user; and

a processing unit adapted to process the data and the control information indicator
received on the first channel, the data associated with the service and the coﬁntrol information
indicator associated with at least one of the service and another service, in order to receive
the control information on the second channel, the control information associated with at

least one of the service and another service.
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73. The mobile communication device of claim 72, wherein the service is a

point-to-multipoint service.

74. The mobile communication device of claim 72, wherein the data is point-to-

multipoint data and the control information is point-to-multipoint control information.

75. The mobile communication device of claim 72, wherein the data and control

information are not received simultaneously.

76. The mobile communication device of claim 72, wherein the processing unit
is further adapted to switch from the first channel to the second channel upon receiving the
control information indicator.

77. The mobile communication device of claim 72, wherein the processing unit
is further adapted to switch from the second channel to the first channel upon receiving the

control information.

78. The mobile communication device of claim 72, wherein the RF module is
further adapted to receive a data reception indicator on the second channel and the
processing unit is further adapted to switch from the second channel to the first channel upon

receiving the data reception indicator.
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79. The mobile communication device of claim 72, wherein the processing unit
is further adapted to map the data and the control information indicator to a first logical

channel and to map the control information to a second logical channel.

80. The mobile communication device of claim 72, wherein the processing unit
is further adapted to map the data to a first logical channel, to map the control information
indicator to a second logical channel and to map the control information to a third logical

channel.

81. The mobile communication device of claim 80, wherein the data and control

information are not received simultaneously.

82. The mobile communication device of claim 72, wherein the processing unit
is further adapted to:

determine, based on the control information indicator, whether to receive the control
information; and

one of switch to the second channel to receive the control information and not

switch to the second channel to receive the control information.
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83. The mobile communication device of claim 82, wherein the processing unit
is further adapted to switch from tﬁe first channel to the second channel if the control
information indicator indicates that the mobile terminal is to receive the control information.

84. The mobile communication device of claim 82, wherein tﬁe processing unit

is further adapted to switch from the first channel to the second channel if the mobile terminal

-has joined the service.

85. The mobile communication device of claim 82, wherein the service is a

point-to-multipoint service.

86. The mobile communication device of claim 82, wherein the data is point-to-

multipoint data and the control information is point-to-multipoint control information.

87. The mobile communication device of claim 82, wherein the data and control

information are not received simultaneously.

88. A mobile communication device for receiving a service from a network, the
mobile communication device comprising:
an RF module adapted to receive first control information on a first point-to-

multipoint channel and to receive data and second control information on a second point-to-
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multipoint channel, wherein the first and second point-to-multipoint channels are associated
with the service;

an antenna adapted to receive first control information on a first point-to-multipoint
channel and to receive data and second control information on a second point-to-multipoint
channel, wherein the first and second point-to-multipoint channels are associated with the
service;

a keypad adapted for inputting information from a user;

a storage unit adapted to store the first control information, the data and the second
control information;

a display adapted to convey information to the user; and

a processing unit adapted to process the first control information received on the
first point-to-multipoint channel, the first control information associated with at least one of
the service and another service, and establish the second point-to-multipoint channel in order
to receive ;emd process the data and the second control information on the second point-to-
multip(:;int channel, the data associated with the service and the second control information

associated with at least one of the service and another service.

89. The mobile communication device of claim 88, wherein the first control

information is related to information on the second point-to-multipoint channel.



10

15

WO 2005/018098 PCT/KR2004/002070
59

90. The mobile communication device of claim 88, wherein the processing unit
is further adapted to receive the data and second control information in accordance with the

first control information.

91. The mobile communication device of claim 88, wherein the second control

information indicates that the mobile terminal has joined the service.

92. The mobile communication device of claim 88, wherein the service is a

point-to-multipoint MBMS service.

93. The mobile communication device of claim 88, wherein the processing unit
is further adapted to establish a primary MCCH channel for receiving the first control

information.

94, The mobile communication device of claim 93, wherein the processing unit
is further adapted to receive one of a broadcast control channel , a paging channel and a

page indicator channel to establish the primary MCCH channel.
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95. The mobile communication device of claim 93, wherein the processing unit
is further adapted to establish a second MCCH channel based on the information received

on the primary MCCH channel.

96. The mobile communication device of claim 88, wherein the processing unit
is further adapted to map the data and second control information to the same logical
channel.

97. The mobile communication device of claim 88, wherein the processing unit
is further adapted to map the data to a first logical channel and to map the second control

information to a second logical channel.

98. The mobile communication device of claim 97, wherein the processing unit

is further adapted to map the data to a first logical channel and a third logical channel.
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