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transmit MBMS contro] information in an MBMS mobile communication system,
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GR1FFITH HACK

ABSTRACT

20

-+ IPAUSTRALIA

A paging method for an MBMS service is provided. To efficiently

5 an RNC transmits to a Node B a conirol message including a list of NI
information for MBMS paging groups by the RNC and the Node B establishes a
physical channel according to the control message and transmils an MICH
including NIs to UEs on the established physical channel.
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AUSTRALIA
Patents Act 1990

COMPLETE SPECIFICATION
STANDARD PATENT

Applicant(s):
SAMSUNG ELECTRONICS CO., LTD.

Invention Title:
METHOD OF EFFICIENTLY TRANSMITTING CONTROL
INFORMATION FOR MULTIMEDIA BROADCAST/MULTICAST
SERVICE

The following statement is a full description of this
invention, including the best method of performing it known to

me/us
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METHOD OF EFFICIENTLY TRANSMITTING CONTROL
INFORMATION FOR MULTIMEDIA BROADCAST/MULTICAST
SERVICE

14 Feb 2005

5 BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates generally to an MBMS (Multimedia
Broadcast/Multicast Service), and in particular, to a paging method to provide an
10 MBMS service.

2005200659

2. Description of the Related Art
Today’s rapid development of communication technology has driven the

development of the WCDMA (Wideband Code Division Multiple Access) mobile
15 communication systems to provide, aside from the traditional voice service,

packet data service for transmitting a large volume of data such as packet data

and circuit data and multimedia broadcasting/communication. To support the

multimedia broadcasting/communication, the MBMS is under discussion. The

MBMS services multiple UEs (User Equipments) from one or a plurality of
20 multimedia data sources.

The MBMS generically refers to a service of transmitting the same
multimedia data to multiple users over a wireless network. The users share cne
radio channel, thus saving radio resources.

25

The MBMS supports a multimedia transmission including real-time
video and audio, still images, and text. Depending on a multimedia transmission
type, the MBMS can simultancously provide audio and video data, requiring a
large volume of transmission resources. Since an MBMS service transmits the

30 same data to a plurality of cells where users are situated in an MBMS service, a

H\akhoo\KmepiTamp\@55947 PI 3013 FINAL (Z).0D0C 1402005
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point-to-point (PtP) or point-to-multiple (PtM) connection is established

according to the number of users within the cells.

FIG 1 ilfustrates nodes involved in the provisioning of an MBMS service

over a mobile communication network.

Refeming to FIG. 1, UEs 161, 162, 163, 171 and 172 (UE 1 to UE $) are
terminal devices or subscribers capable of receiving the MBMS service. Cells
160 and 170 (cell 1 and ccli 2) are Node B devices for wirelessly transmitting
MBMS data to the subscribers under the control of Node Bs. An RNC (Radio
Network Controller) 140 controls the cells 160 and 170, selectively transmits
multimedia data to the cells, and controls radio channels established for the
provisioning of the MBMS service. The RNC 140 is wirelessly connected to the
UEs 161, 162, 163, 171 and 172 via an RRC (Radio Resource Control) interface.

The RNC 140 is connected to a PS (Packet Switched or Packet Service)
network such as the Interet through an SGSN (Serving GPRS Support Node)
130. Communications are conducted between the RNC 140 and the PS network
by PS signaling. Especially a lu-PS interface is defined between the RNC 140
and the SGSN 130. The SGSN 130 controls the MBMS-related services for the
subscribers. The major functions of the SGSN 130 are to manage the service
billing data for each subscriber and to selectively transmit the multimedia data to
the RNC 140.

A transit network (NW) 120 provides a communication path between a
BM-SC (Broadcast Multicast Service Center) 110 and the SGSN 130. The transit
NW 120 can be connected to an external network through a GGSN (Gateway
GPRS Support Node), The BM-SC 110 is an MBMS data source responsible for
MBMS data scheduling.

B:Wkboo\KnepiTop\P55547 P1301 3 FINAL (2).00C 14i02f05
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Meanwhile, the RNC 140 is connected to a CS (Circuit Switched)

network through an MSC (Mobile Switching Center) 150. The CS8 network is a

connection-based,  voice-oriented  legacy  communication network,

Communications are made between the MSC 150 and the RNC 140 by o]

5 signaling. Especially, a lu-CS interface is defined between the RNC 140 and the
MSC 150,

14 Feb 2005

An MBMS data stream is delivered to the UEs 161, 162, 163, 171 and
172 through the transit NW 120, the SGSN 130, the RNC 140, and the cells 160
10 and 170.

2005200659

While not shown in FIG. 1, a plurality of SGSNs may be involved in
providing one MBMS service and a plurality of RNCs may operate under one
SGSN. Each SGSN transmits data selectively to the RNC 140 and the RNC 140

15 transmits data selectively to a plurality of cells. To that end, lists of destination
nodes are stored so that MBMS data can be selectively delivered to the nodes.
The lists include an RNC list for an SGSN and a cell list for an RNC.

Context creation precedes the UEs® access to the network and receiving a
20 service from the network. A context is defined as a set of information required for
the provisioning of a service between the UEs and a network node, The major

contexts are 2 UE context and an MM (Mobility Management) context.

FIG. 2 is a diagram illusirating a signal flow for providing an MBMS
25 service between a UE and a network. In the illustrated case, a BM-SC 306
communicates with a UE 302 through an RNC 304.

Referring to FIG 2, the UE 302, which intends to receive the MBMS
service, registers with a service provider, the BM-SC 306 in step 310

30 (Subscription). The Subscription involves the exchanging of basic information

HiakhoiKeep\Tomp\P55947 P13013 FINAL (2D DC 14402408
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associated with the billing and the service reception betwcen the BM-5C 306 and
the UE 302.

14 Feb 2005

In step 320, the UE 302 acquires the basic information about the MBMS

$ services (Amnouncement). For example, the basic information provides the
MBMS service IDs (Identifiers) identifying the MBMS services available from
the BM-SC 306 and the action times and durations of the MBMS services. An
MBMS service ID includes a multicast address and an APN (Access Point Name).

2005200659

10 In the Announcement step, the nodes between the BM-SC 306 and the
UE 302, that is, the RNC 304, an SGSN, and & transit NW are provided with
information related to the UE 302 and nodes connected to the UE 302. For
example, the SGSN determines a list of UEs that are to receive the MBMS
service and a list of RNCs having the UEs under their control. The SGSN

15 transmits the MBMS data to only the RNCs that require the MBMS data by
referring to the lists.

The UE 302 joins 2 desired MBMS service in step 330 (Joining). For the
Joining, the UE 302 transmits to the BM-SC 306 at least onc desired MBMS
20 service ID from among the MBMS service IDs acquired in the Announcement

step.

In step 340, the UE 302 is paged to be notified that the requested MBMS
service will start (Notification). In the Notification step, the group paging occurs
25 to a plurality of UEs that have joined the MBMS setvice, including the UE 302,

The radio resources are actually allocated between the UE 302 and the

RNC 304, for the MBMS service, and information about the radio resource
allocation is delivered to the associated nodes in step 350 (Radio Resource

30 Allocation). The RNC 304 can select a PtM transmission mode or a PtP

H \okioo'\Kies pr Termp\B3 5947 P13013 FINAL (2),DOC 14/0205
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transmission mode according to the number of UEs in each of its underlying cells and

its radio resource management (RRM) function.

In step 360, the MBMS data is transmitted to the UE 302 through the RNC 304
(Data Transfer). [f a ciphering key for the MBMS service needs to be changed in step
306, the RNC 304 relates a new ciphering key to every UE that is receiving the MBMS

service.

Upon termination of the MBMS service, the allocated radio resources are
released and the release of the MBMS radio resources is notified to the UE 302 in step
370 (Radio Resource Release). While not shown, the UE 302 itself can request
termination of the MBMS service and terminate the MBMS service while the data

transfer is ongoing for the MBMS service (i.e. during step 360).

For the provisioning of an MBMS service, a paging message is transmitted to a
plurality of UEs which have joined the MBMS service to notify them of the start of a
session or the presence of the MBMS control information. To indicate the presence of
the paging message, a paging indicator (PI) is transmitted to the UEs. The PI is directed
to the plurality of UEs.

SUMMARY OF THE INVENTION

However, since the PI transmission mechanism defined in the present standards
was designed for a PI transmission to individual UEs, its use for the MBMS paging will
impose unnecessary constraints on the lub interface. Considering that the MBMS
paging is group paging, some UEs may receive an MBMS paging message for an

MBMS service that they did not request, which results in a waste of battery power.

According to one aspect of the invention there is provided a method for
transmitting multimedia broadcast/multicast service (MBMS) control information from
a radio network controller (RNC) in an MBMS mobile communication system,

comprising the steps of:
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(1) transmitting from the RNC to a Node B a control message including
parameters containing an MBMS notification indicator channel (MICH) mode to
configure an MBMS notification channel (MICH) by using the parameters;
and

(2) establishing by the Node B a physical channel according to the control
message and transmitting an MBMS notification indicator channel (MICH) including
MBMS notification indicators (NIs) to user equipments (UEs) on the established

physical channel.

According to another aspect of the invention there is provided a method of
receiving multimedia broadcast/multicast service (MBMS) control information in a user
equipment (UE) in an MBMS mobile communication system comprising the steps of:

receiving from a Node B a system information block (SIB) and determining
whether the Node B configures an MBMS notification indicator channel (MICH) using
the SIB, wherein the MICH indicates the presence or absence for the MBMS control
information for a MBMS service according to an MBMS service ID that the UE
requcsts;

monitoring MBMS notification indicator (NI) indicating the presence or absence
of MBMS control information and a paging indicator (PI) indicating the presence or
absence of control information in a paging occasion; and

receiving an MBMS control channel (MCCH) associated with the MBMS

service, according to the monitored NI in the MICH.
BRIEF DESCRIPTION OF THE DRAWINGS
Objects, features and advantages of the present invention will become more

apparent from the following detailed description when taken in conjunction with the

accompanying drawings in which:

-10-
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FIG. 1 illustrates a network configuration to provide an MBMS service;
FIG 2 is a diagram illustrating a signal flow for providing an MBMS

service;

14 Feb 2005

FIG. 3 is a diagram illustrating a signal flow for contrel message

5 trapsmission/reception between an RNC and a Node B to configure an MICH

(MBMS notification Indicator Channel) according to an embodiment of the
present invention;

FIG. 4 is a diagram illustrating a signal fow for control message

transmission/reception between the RNC and the Node B to configure an MICH

2005200659

10 according to another embodiment of the present invention;

FIG. 5 is a flowchart the operation of the RNC in accordance with the
procedure illustrated in FIG. 3;

FIG 6A is a flowchart illustrating the operation of the RNC in
accordance with the procedure illustrated in FIG. 4 according to an embodiment

15 of the present invention;

FIG. 6B is a flowchart illustrating the operation of the RNC in
accordance with the procedure illustrated in FIG 4 according to another
embodiment of the present invention;

FIG 7 is a flowchart illustrating the operation of the Node B in

20 accordance with the procedure illustrated in TIG. 3; and

FIG. 8 is a flowchart illustrating the operation of the Node B in

accordance with the procedure illusirated in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
25
Preferred embodiments of the present invention will be described herein
below with reference to the accompanying drawings. In the following description,
well-known functions or constructions are not described in detail since they
would obscure the invention in unnecessary detail.
30

Howkhoo\Reep\Temp 5 5547 P13013 FIKAL [2) DOC 140205
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Embodiments of the present invention provide a method for efficiently
transmitting a PI indicating the presence of a paging message to a plurality of UEs

which have joined an MBMS service.

In a mobile communication system, a UE typically receives a PICH (Paging
Indicator Channel) signal in a predetermined paging occasion (P0) in order to avoid
unnecessary battery consumption. When a specific P1is 1 in the received PICH signal,
there is a paging message for the UE. The start of P0 is determined by the ID of the UE
and the repetition interval of the PO may be preset by a CN (Core Network) or a
UTRAN (UMTS Terrestrial Radio Access Network).

When the Pl indicates the presence of a paging message for the UE, the UE
receives a PCH (Paging Channel) transport channel carried in an S-CCPCH (Secondary

Common Control Physical Channel).

However, as described in Description of the Related Art, an MBMS service
serves a plurality of UEs and the MBMS control information is also directed to the
plurality of UEs. Therefore, a PI indicating the presence of the MBMS control
information is repeatedly transmitted for a certain duration so that all of the UEs are

able to reliably detect the PL

In relation to the above, the present invention differentiate between a PI
indicating the presence of control information and a PICH carrying the PI from an NI
(MBMS Notification Indicator) indicating the presence of the MBMS control
information and an MICH carrying the NI

Also, an MBMS-capable UE monitors the NI in the PO, the time when it turns

on its receiver to monitor the PI and determines if the UE is paged for an MBMS

service by the NI as well. The reason for monitoring the NI in the PO is to

-13-
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o prevent unnecessary power consumption in the UE by avoiding a repeated tuning
li) on of the receiver for monitoring the P1 and the NI,

q—
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If the NI indicates the presence of the MBMS paging for the UE, the UE
receives an MCCH (MBMS Control Channel) carrying the MBMS control
information. The MCCH is mapped onto an FACH (Forward Access Channel)
transport channel carried in the S-CCPCH. In other words, the UE determines the
Ppresence or absence of control information of the requested MBMS service by
the NI, Therefore, the RNC repeatedly transmits the NI for a predetermined
duration to allow every UE requesting the MBMS service to receive the NI The
RNC may transmit the NI over a full 300-bit MICH.,

For the RNC to transmit an NI associated with a specific MBMS service
to a UE through its managed cell, the common physical channel MICH must first
be configured in the cell.

FIG 3 is a diagram illustrating a signal flow for control message
transmission/reception between an RNC and a Node B to configure the MICH.

Referring to FIG 3, an RNC 403 (i.e. controlling RNC: CRNC)
configures an MICH physical channel for delivering an NI by a Common
Transport Channel (TrCH) Setup procedure in steps 410 and 411, Table la and
Table 1b describe the newly defined MICH for carrying the NI

For the configuration of the MICH, the following parameters are added
to an existing Common TrCH Setup Request message.

Table 1a

@015

L IE/Group Name Presence Range —l

HIwkha\Kae\ToanpPS3047 P13013 FINAL (2).00C 14X205
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>MICH Parameters

>>Common Physical Channel ID

>>FD DL Channelization Code Number

>>MICH Power

>>MICH Mode

X = 2 X

>>Paging Duration Parameters

<0 . . . Max MBMS Paging
Groups>

>>>Paging Group ID

=z

>>>Paging Duration

=

>>STTD Indicator

Table 1b

1E/Group Name

Presence

>MICH Parameters

>>Common Physical Channel ID

>>FD DI, Channelization Code Number

>>MICH Power

>>Modification Period

>>8TTD Indicator

Z R R Rl =

>>Choice

>>>Paging Group Parameters

>>>>Paging Group ID

<0 . , . Max MBMS Paging
Groups>

>>>Service Specific Parameters

>>>»8ervice ID-

<0 ... Max MBMS Services >

Referring to Table 1a, MICH Modg indicates the number of the MBMS
5 paging groups included in the MICH. For example, if the MICH Mode is 3, a
total of three MBMS paging groups exist. Hence, the RNC sets to 1 onc NI for
each MBMS paging group and transmits the NI to the Node B. The Node B then
sets to 1 three 100 bit-NIs in an MICH frame and transmits the MICH frame to

UEs.

B\tkhoo\Koop TenspAPSSMT F13013 FINAL (2)D0C 1402005
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The Paging Group ID identifies a group including at least one MBMS
service to which the same NI is allocated. A plurality of MBMS services are
grouped into one MBMS paging group identified by a paging group ID and an NI
is transmitted for the MBMS paging group. Alternatively, the Paging Group 1D

5 can be set such that an NI is allocated on an MBMS service. In other words, an
NI is MBMS service-specific.

14 Feb 2005

The Paging Duration is a time period for which the Node B continuously
transmits the NI to allow for a plurality of UEs belonging to the same MBMS

2005200659

10 paging group to reliably detect the same NI even if they have a PO of differcnt
periods and different DRX (Discontinuous Reception) cycles in receiving the NL
The Paging Duration may be set differently for each MBMS paging group.

The parameters Paging Group ID and Paging Duration are set pairwise

15 and a list of the Paging Group ID and the Paging Duration can be as long as the
maximum number of MBMS paging groups. Or a list having only Paging
Durations can be made in which the Paging Durations arc arranged in a fixed

ascending order of the Paging Group IDs.

20 If all of the MBMS paging groups have the samc paging duration, the
Common TrCH Setup Request message includes one paging duration.

In Table 1b, the Modification Period refers to 2 common paging duration
of MBMS paging groups or MBMS services. The Node B is not allowed to add
25 or exclude paging for a new service to or from a UE receiving a specific MBMS

service within the modification period.
In Table 1a and Table 1b, the Common Physical Channel ID identifies

the MICH. The FDD (Frequency Division Duplex) DL (Downlink)
30 Channelization Code Number is the number of a channelization code allocated to

BoakhooEeop! Temg\ PS5 5347 P13011 FINAL (2).DOC 1482005
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the MICH. The MICH Power indicates a maximum allowed power allocated to
the MICH.

14 Feb 2005

Returning to FIG. 3, the RNC 403 transmits the Common TrCH Setup
Request message including the parameters of MICH Mode and Paging Durations
to the Node B 402 in step 410. In step 411, the Node B completes the Coramon
TrCH Setup by successfully configuring the MICH for delivering the NIs.

W

The Node B 402 updates the MICH-associated SIB (System Information
ld Block) information in relation to the NI transmission in step 415 and broadcasts
the updated SIB information across the cell in step 417. The SIB information
includcs an MBMS NI indicator and an MICH modc. The MBMS NI Indicator
indicates whether the newly defined MICH is used for the MBMS paging. The
MICH mode has been described above referring to Table 1a and Table 1b.
15

2005200659

Upon acquisition of the SIB information, 8 UE 461 periodically monitors
the MICH to determine the presence or absence of the MBMS control
information. The paging duration of an MBMS paging group is defined as the
longest of the DRX cycles of the UEs within the MBMS paging group. Therefore,

20 the paging duration is variable during an activated MBMS service.

By the Commeon TrCH Setup procedure illustrated in FIG. 3, the Node B
is prepared to repeatedly transmit the Nls corresponding to the specific MBMS
paging groups for the predetermined paging durations and the UE is also

25 prepared to receive the NIs by acquiring the configuration information of the
MICH that carries the NIs in an SIB.

In this way, the RNC transmits an NI to the UE to indicate the start of an

MBMS session or a non-periodic MBMS control message transmission on an
30 MCCH.

HAakhooKeep TemghPS4547 PI3013 FINAL (2).DOC 14402005
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L However, it is inefficient for the RNC to repeatedly transmit the NIs to
< the Node B during the paging durations as done in step 410 of FIG. 3.
—
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FIG 4 is a diagram illustrating a signal flow for message
transmission/reception related to the NI transmission between the RNC and the

Node B according to another embodiment of the present invention.

The RNC transmits initial Nis to the Node B at the beginning and the
Node B then configures the MICH frames and repeatedly transmits them to the
UE. In the case where the Node B fails to receive the initial NIs due to errors on
the lub interface, the configuration of a plurality of the PICH and the MICH
frames also has errors during the paging durations. Accordingly, reliable NI
transmission is essential.

In this embodiment of the present invention, therefore, the RNC
transmiis the NIs to the Node B by a control-plane NABP message, instead of a

user-plane frame protocol message.

A Notification Informaticn Update Request message directed from the
RNC to the Node B and a Notification Information Update Response message
dirccied from the Node B to the RNC are defined as new NBAP messages
associated with the NI transmission in the present invention. The Notification
Information Update Request/Response message can be transmitted through an
existing Node B control port or a new MBMS control port defined according to

the present invention.
The Node B control port is used to exchange the NBAP messages

between an RNC and a Node B, for managing cells which are not related to a
specific UE, The MBMS control port is used to exchange the NI information by

Flkhao\Reop\RempiPA 3547 13013 HLNAL (2) 0K 14102005
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the NBAP messages between an RNC and a Node B.

14 Feb 2005

Referring to FIG 4, an RNC 503 transmits the Notification Information

Update Request message to a Node B 502 so that the Node B can construct an

5 MICH frame in step 510. It is obvious that the MICH has been configured by the
procedure of FIG 3 before step 510.

The Notification Information Update Request messagc includes
information related to the NIs to be set in the MICH frame and the changed

10 paging duzations. The NI information can be represented in one of the following

2005200659

two ways.

(1) Bitmap
A bitmap with as many bits as indicated by an MICH Mode is made by
15 allocating one bit for each MBMS paging group. If a bit in the bitmap is set to 0,
an NI corresponding to the bit is not transmitted. If the bit is set to 1, the NI is
repeatedly transmitted for a predetermined paging duration.

{2) Index
20 The MBMS services for which the UEs are to be paged are divided into
MBMS paging groups and IDs are allocated to the MBMS paging groups. That is,
the MBMS paging groups are arranged and numbered in an ascending order.
These numbers are defined as Paging Group IDs. If a Paging Group ID is
included, an NI corresponding to the Paging Group ID is repeatedly transmitted
25 for a predetermined paging group duration. If the Paging Group TD is not
inciuded, the NI is not transmitted. In this case, the paging occurs for two MBMS
services within the same MBMS paging group at the same position of every

frame within a modification period.

30 Table 2a and Table 2b below illustrate examples of the Notification
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Ne) Information Update Request message.
i
= Table 2a
IE/Group Name Presence Range
o CFN
@ Choice N7 Information To Be Configured
ol >Bitmap
8 >>Bitmap Information M
8 >>Paging Duration Parameters <0 . . . Max MBMS Paging
8 Groups>
>>>Paging Group ID M
>>>Paging Duration M
>Index
>>Index Information <0 . . . Max MBMS Paging
Groups>
>>>Paging Group ID M
>>>PFaging Duration [¢]
Table 2b
TE/Group Name Presence Range
CFN
Choice NI Information To Be Configured
>Bitmap
>>Bitmap Information M
>>Paging Duration Parameters <0 . . . Max MBMS Paging
Groups>
>>>Paging Group ID M
»>>Paging Duration M
>Index
Cheice Usage of Delta List
>>Full List
>>>Index Information <¢ . . . Max MBMS Paging
Groups>
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>>>>Paging Group ID or MBMS M
Service ID

»>>>Paging Duration o}

>>Delta List

>>>Lisi to Add

>>>>Index Information <¢ . . . Max MBMS Paging
Groups>

>>>>>Paging Group ID or MBMS M
Service D

>>>>>Paging Duration [§)

>>>List to Delete

>»»>Index Information <0 . . . Max MBMS Paging
Groups>

>>>>>Paging Group ID or MBMS M
Service I

The parameters listed in Table 2a and Table 2b have been described

before and thus their description is not provided herein.

Referring to Table 2a and Table 2b, the RNC can sclect one of the
Bitmap and the Index using the Choice NI Information To Be Configured in
transmitting the NIs.

Also, the RNC can change a paging duration for each MBMS paging
group by selectively including the Paging Duration in the Notification
Information Update Request message, as illustrated in Table 2a and Table 2b.

Table 2b shows that the only difference between an MBMS paging group
for which the UEs are being paged and an MBMS paging group for which the
UEs will be paged can be reflected in the Notification Information Update
Request message. That is, the Notification Information Update Request message
includes a delta list listing the MBMS paging groups to be added to or deleted
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group IDs.

‘When the Bitmap is adopted, all of the MBMS paging service groups are

simultaneously paged, efficiently using lub wired resources.

Compared to the Bitmap, in the case where many of the MBMS paging
groups are to be paged at the same time, the Index methed can notify of the
presence or absence of the MBMS paging with less bits, thereby leading to more
efficient use of the lub wired resources. Therefore, the RNC selects one of the
Bitmap and the Index, for efficient use of the lub wired resources.

The use of the Bitmap also enables the RNC to transmit to the Node B
the Common TrCH Setup Request message or the Notification Information
Update Request message with no paging duration information included. At the
time when an NI is changed from 0 to | and vice versa, the RNC transmits an
updated bitmap to the Node B, in a similar manner to bitmap signaling for the
PICH signaling in Release 99.

Upon receipt of the Notification Information Update Request message,
the Node B 502 stores the MICH configuration information and transmits the
Notification Information Update Response message in step 511. In step 512, the
Node B then repeatedly transmits the NIs set to 1 in successive MICH frames
during the paging durations set for the MBMS paging groups, starting from a
CFN set in the Notification Information Update Request message.

The paging durations have been set for the respective MBMS paging
groups by the Common TrCH Setup message in step 410 of FIG. 3.
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For example, if a particular NI is set to 1 at CFN #0 and the paging
duration of an MBMS paging group corresponding to the NI is 200, bits of the NI
set to 1 are transmitted in 200 MICH frames from CFN #0 to CFN #199. If the
Nl is again set to 1 at CFN #20 and the paging duration is still 200, the NI bits set
to I are transmitted in 200 MICH frames from CFN #20 to CFN #219.

‘When the MBMS service-specific Nis are transmiticd on the new 300-bit
MICH, the Nls are matched to the MBMS service IDs, not to the MBMS paging
group IDs in the present invention.

FIG 5 is a flowchart of the operation of the RNC in accordance with the
procedure illustrated in FIG. 3.

Referring to FIG. 5, when the RNC intends to establish the MICH in the
Node B, it determines if the Node B is MBMS-capable in step 600, If the Node B
is MBMS-capable, the RNC selects the common physical channel, the MICH for
carrying the NIs using an RRM function or a value predetermined by an
operation and maintenance network provider in step 610.

In step 620, the RNC determines the parameters by which to configure
the MICH. The parameters include an MICH mode and the paging durations. The
RNC configures the MICH by the Common TrCH Setup procedure in step 630.

In step 640, the RNC updates the SIB information by an SIB Update
procedure so that the Node B can broadcast the configuration information of the
MICH to UEs.

FIG 6A is a flowchart illustrating the operation of the RNC in

accordance with the procedure illustrated in FIG. 4 according to an embodiment
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E Referring to FIG 6A, when the RNC needs the group paging for an
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MBMS service in step 700, the RNC determines an MBMS paging group that the
MBMS service belongs to in step 710. If the UEs are changed in the cells under
the control of the RNC due to their mobility, the longest of the DRX cycles of the
UEs may be changed as the paging duration of the MBMS paging group. Or the
RNC itself can change the DRX cycle by the RRM function.

If the maximum DRX cycle is changed for the above rcason in step 720,
the RNC changes the paging duration of the MBMS paging group. If the
maximum DRX cycle is kept unchanged, step 730 is not performed. In step 740,

the RNC selects one of the Bitmap or the Index as an NI transmission scheme.

In the case of the Bitmap selectio¢ the RNC creates a bitmap with as
many bits as indicated by an MICH mode by allocating one bit to each of the
MBMS paging group and transmits 1o the Node B the bitmap by a Notification
Information Update Request message in step 741, An NI for an MBMS paging
group to be paged is set to 1.

In the case of the Index selection, the RNC determines whether to
perform the MBMS paging on an MBMS paging group basis or cn an MBMS
service basis and transmits a (ull list of the paging group IDs of the MBMS
paging groups or the TDs of MBMS services to be paged by the Notification
Information Update Request message according to the determination result in
step 743.

If there are many MBMS service IDs for paging, the RNC groups the

MBMS service IDs into the MBMS paging groups and respectively allocates the
indexes to them, and transmits the indexes to the Node B by the Notification

B \aichoo\KanpA Teonp\PS 5947 P13013 FINAL {3).D0C 140205
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by receiving a Notification Information Update Response message from the Node
B.

FIG. 6B is a flowchart illustrating the operation of the RNC in
accordance with the procedure ilustrated in FIG 4 according io another
embodiment of the present invention. A delia list of the MBMS paging groups to
be added or deleted is used in the procedure of FIG. 6B.

Referring to FIG 6B, step 760 through step 770 are performed in the
same manner as step 700 through step 741 illustrated in FIG 6A.

When the RNC decides to transmit the NIs by the Index, the RNC
determines whether to use the delta list or a full list of the paging group IDs to be
paged in step 772. In the latter case, the RNC goes to step 776.

In the former case, the RNC goes to siep 774. The RNC creates the NI
information in a corresponding format and transmits the NI information by a
Notification Information Update Request message in step 774 or step 776. In step
778, the RNC completes the updating of the notification information by receiving
a Notification Information Update Response message from the Node B,

FIG. 7 is a flowchart illustrating the operation of the Node B in
accordance with the procedure illustrated in FIG. 3.

Referring to FIG. 7, the Node B determines if a rcceived message is a

Common TrCH Setup Request message in step 800. If it is, the Node B stores the
critical parameters for the MICH configuration, namely an MICH mode and the
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paging durations in step 813 and transmits a Common TrCH Setup Response
message to the RNC in step 815.

On the other hand, if the received message is not the Common TrCH
Setup Request message in step 800, the Node B determines if it is an NBAP
message including a parameter {paging duration) to be updated in step 820, If it
is, the Node B updates the paging duration with a changed one in step 823. In
step 825, the Node B reconfigures the MICH based on the updated paging
duration and transmits a response message to the RNC.

FIG 8 is a flowchart illustrating the operation of the Node B in
accordance with the procedure illustrated in FIG. 4.

Referring to FIG 3, the Node B receives a Notification Informaticn
Update Request message from the RNC in step 900 and determines from the
message if a paging duration has been changed in step 910.

If a change has occurred to the paging duration, the Node B updates the
paging fluration of an MBMS paging group or an MBMS service associated with
the change and reconfigures an MICH in step 920. In step 930, the Node B then
constructs an MICH frame based on the NI information set in the message.

The Node B notifies the RNC of the successful paging duration update
by transmitting a Notification Information Update Response message in step 940
and transmits the MICH frame to the UEs supporting the MBMS service, starting
from a CFN set in the Notification Information Update Request message in step
950, In this way, the MICH frame repeatedly transmits NIs to the UEs for the
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paging durations set on an MBMS paging group basis or on an MBMS service basis.

In accordance with embodiments of the present invention as described above, a
UE monitors both the PI and the NI in its specific paging occasion, thereby saving
power in an MBMS mobile communication system. Also, since an RNC transmits to a
Node B a control message including a list specifying the MBMS paging groups or the
MBMS services to be paged and their paging durations, the MBMS signaling can be

efficiently carried out.

Advantageously, the number of messages transmitted from the RNC to the Node
B is minimized and the MBMS paging information is transmitted reliably by the control
message. Furthermore, as the Node B repeatedly transmits to a UE the MBMS paging
information during a paging duration set in the control message, the transmission

reliability of the MBMS paging information for the UE is ensured.

While the invention has been shown and described with reference to certain
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the

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

In the claims which follow and in the preceding description, except where the
context requires otherwise due to express language or necessary implication, the word
“comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, i.e. to specify the presence of the stated features but not to preclude the presence

or addition of further features in various embodiments of the invention.
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1t is to be understood that, if any prior art publication is referred to herein, such
reference does not constitue an admission that the publication forms a part of the

common general knowledge in the art, in Australia or any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for transmitting multimedia broadcast/multicast service
(MBMS) control information from a radio network controller (RNC) in an MBMS
mobile communication system, comprising the steps of:

(1) transmitting from the RNC to a Node B a control message including
parameters containing an MBMS notification indicator channel (MICH) mode to
configure an MBMS notification channel (MICH) by using the parameters;
and

(2) establishing by the Node B a physical channel according to the control
message and transmitting an MBMS notification indicator channel (MICH) including
MBMS notification indicators (NIs) to user equipments (UEs) on the established

physical channel.

2. The method of claim 1, wherein the parameters are transmitted between

the RNC and the Node B through an MBMS contro! part.

3. The method of claim 1, wherein the control message is a control-plane

Node B application part (NBAP) message.

4. The method of claim 1, wherein the control message includes index
information defining at least one MBMS notification indicator (NI) group with
modified NI duration for an MBMS service ID.

5. The method of claim 1, wherein the control message further includes

bitmap information allocating one bit for an NI group for an MBMS service ID.
6. The method of claim 1, wherein step (2) further comprises the step of

paging in the Node B UEs by transmitting the MICH configured periodically according

to at least one NI group.
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7. The method of claim 3 wherein the control message is transmitted

through notification information update request message from the RNC to the Node B.

8. The method of claim 7, wherein the notification information update
request message further includes index information defining at least one NI group with
modified NI duration for an MBMS service ID.

9. The method of claim 8, further comprising the step of paging UEs
periodically by transmitting the MICH configured according to said at least one NI
group in the Node B.

10.  The method of claim 7, further comprising the step of transmitting a
system information block (SIB) to the UEs before transmitting the MICH, wherein the
SIB includes the information indicating whether to use the MICH, the said at least one
NI group, and the NI duration for each MBMS service according to each MBMS

service ID.

11. A method of receiving multimedia broadcast/multicast service (MBMS)
control information in a user equipment (UE) in an MBMS mobile communication
system comprising the steps of:

receiving from a Node B a system information block (SIB) and determining
whether the Node B configures an MBMS notification indicator channel (MICH) using
the SIB, wherein the MICH indicates the presence or ahsence for the MBMS control
information for a MBMS service according to an MBMS service ID that the UE
requests;

monitoring MBMS notification indicator (NI) indicating the presence or absence
of MBMS control information and a paging indicator (P} indicating the presence t;)r
absence of control information in a paging occasion; and

receiving an MBMS control channel (MCCH) associated with the MBMS

service, according to the monitored NI in the MICH.
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12.  The method of claim 1, wherein step (1) further comprises the step of
receiving in the Node B a control message including at least one modified NI duration
for an MBMS service according to an MBMS service ID from a radio network
controller (RNC), and transmitting the configured MICH to page an NI group including
the UE.

13.  The method of claim 12, wherein the control message from the RNC is

received in the Node B through an MBMS control port.
14.  The method of claim 12, wherein step (1) further comprises the step of
receiving in the Node B the control message from the RNC through a notification

information update request message.

15. The method of claim 12, wherein the UE monitors the MICH
periodically according to the modified NI duration using the SIB.

16.  The method of any one of claims 1 to 15, and substantially as herein

described with reference to the accompanying drawings.
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