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(57) Abrege(suite)/Abstract(continued):

iInformation for an MBMS service to User Equipment (UE) or UEs; the UE detecting the recounting indication information and
responding to the recounting indication information by establishing a radio resource control (RRC) connection or Initiating a cell
update procedure according to the recounting indication information and received MBMS access information; the RAN counting
the number of UE(s) which have joined the MBMS service and are within a cell according to the state of the UE(s) respectively. The

application of the present invention will make the recounting result more accurate, thus the selection of MBMS bearer mode by
UTRAN based on the recounting result is more appropriate.
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Abstract

The present invention discloses a method for recounting the number of the UE 1n
a multimedia broadcast/multicast service. When a radio access network prepares to
initiate a recounting procedure, perform the steps of: the RAN sending recounting
indication information for an MBMS service to User Equipment (UE) or UEs; the UE
detecting the recounting indication information and responding to the recounting
indication information by establishing a radio resource control (RRC) connection or
initiating a cell update procedure according to the recounting indication information
and received MBMS access information; the RAN counting the number of UE(s)
which have joined the MBMS service and are within a cell according to the state of
the UE(s) respectively. The application of the present invention will make the
recounting result more accurate, thus the selection of MBMS bearer mode by UTRAN

based on the recounting result is more appropriate.
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RECOUNTING METHOD IN MULTIMEDIA
BROADCAST/MULTICAST SERVICE

Field of the Invention

The present invention relates to techniques for implementing Multimedia
Broadcast/Multicast Service (MBMS), and more particularly, to a recounting

technique in Multimedia Broadcast/Multicast Service.

Background of the Invention

[In a communication system, multicast and broadcast are techniques for
transferring data from one source to multiple destinations. For instance, in the
Ethernet, the Internet Group Management Protocol (IGMP) is an Internet Protocol (IP)

multicast technique for the use of multicast.

With development of mobile communications, multicast and broadcast are
applied more and more in mobile networks. For example, in a traditional mobile
network, the Cell Broadcast Service (CBS) allows low bit-rate data to be transferred

to all users via a shared broadcasting channel of a cell. This service is categorized as a

message Service.

At present, voice and message services can not satisfy people’s requirements for
mobile communications. Along with the rapid development of the Internet, a great
number of multimedia services emerge. Some application services therein require that
multiple users are able to receive same data simultaneously, e.g. video on demand,
videocast, video conference, network-based education and interactive video games.
These multimedia services are featured with large data flow, long time duration and
high sensitivity to time delay in comparison to the conventional data. The existing
techniques of the IP multicast make it possible to implement these multimedia
services in form of multicast or broadcast on cabled IP networks. However, as mobile
networks have special network architecture, functional entities and radio interfaces,
which are all different from those of a cabled IP network, existing IP multicast

techniques are not applicable to mobile networks.
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In order to solve the above problem and make an efficient use of resources of
mobile networks, the Wideband Code Division Multiple Access (WCDMA)/Global
System for mobile Communication (GSM) and the 3" Generation Partnership Project
(3GPP), have put forward the Multimedia Broadcast/Multicast Service (MBMS),
designed to provide services of forwarding data from one source to multiple users 1n
mobile networks so as to share and improve the utility rate of network resources,
especially the utility rate of radio interface resources. The MBMS defined by the
3GPP can implement not only multicast and broadcast of low-rate text messages, but
also multicast and broadcast of high-rate multimedia traffic, which is no doubt 1n

accordance with the trend of future development of mobile data.

System architecture of MBMS defined by the 3GPP is as shown in Fig. 1,
wherein the Broadcast Multicast-Service Center (BM-SC), a newly—-added mobile
network functional entity supporting MBMS, is the entrance of content providers and
is used to authorize. initiate an MBMS bearer service in the mobile networks and
transfer MBMS contents according to a predefined time schedule. In addition,
functional entities, such as user equipment (UE), a UMTS Terrestrial Radio Access
Network (UTRAN), a GSM EDGE Radio Access Network (GERAN), a Serving
GPRS Support Node (SGSN) and a GPRS Gateway Support Node (GGSN), are

enhanced to incorporate relevant functions of MBMS.

The MBMS is implemented in two modes, the multicast mode and the broadcast
mode. As there is difference between the multicast mode and the broadcast mode 1n

service demands, the service procedures thereof are different.
The flowchart of MBMS multicast mode is as shown 1n Fig. 2.

In the MBMS multicast mode, a user joins an MBMS multicast service by an
MBMS activation procedure so that the network could know which user desires to
receive some particular MBMS service. The network nodes create, through an MBMS
registration procedure, a distribution tree from a BM-SC to a Base Station Controller
(BSC)/Radio Network Controller (RNC) via a GGSN and SGSN so as to allow the
session attributes and data of MBMS to be transferred. The registration procedure
creates an MBMS bearer context at relevant nodes. When the BM-SC 1s ready for

transferring data, an MBMS Session Start procedure will be triggered. The Session

NI
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Start procedure activates all requested bearer resources for transferring MBMS data In
the network and notifies the interested UEs (As used herein and hereafter, the term
“UEs” encompasses zero, one or more UEs.) that the data transfer is about to start. By
this procedure, the BM-SC provides the interested and relevant network nodes with
the session attributes, such as Quality of Service (QoS), MBMS Service Area and
parameter of estimated session duration. This procedure also triggers such procedures
as session notification, counting of cell users, selection of radio bearer type, set-up of
radio and cabled bearer planes on the access network by the RNC. The BM-SC starts

transferring multicast data after the down-stream nodes completing corresponding

jobs. Each node transfers the multicast data to the UEs through the bearer created 1In

the Session Start procedure.
The service procedure of MBMS broadcast mode is as shown 1n Fig. 3.

In the MBMS broadcast mode, as information of a broadcast service is sent to all
users in the radio network, each network node does not need to implement the MBMS
registration procedure. When the BM-SC is ready for transferring data, an MBMS
Session Start procedure is triggered which activates all the bearer resources requested
by transferring MBMS data in the network. By this procedure, the BM-5C provides
the relevant interested network nodes with the session attributes, such as the Terminal
Mobile Group Identity (TMGI) of the MBMS bearer service, QoS, MBMS Service
Area, and parameter of estimated session duration (if there is). This procedure also
triggers such jobs as set-up of radio and cabled bearer planes. The BM-SC starts

transferring broadcast data after the down-stream nodes completing corresponding

jobs. Each node transfers the broadcast data to the UEs through the bearer created 1n

the Session Start procedure.

It can be seen by persons skilled in the art that the main service procedures of
MBMS broadcast mode and multicast mode are similar, both including the process of
the successive procedures of Service announcement, Session Start, MBMS
notification, Data transfer, and Session Stop. The difference between the two modes
lies in that the multicast mode also includes the step for the UE subscribing to the
appropriate multicast group, activating the MBMS service, and generating

corresponding accounting information based on the time when the UE joins and

leaves.



10

15

20

23

CA 02561045 2006-09-22
PCT/CN2005/001632

There are two modes of MBMS data transfer between the UTRAN and the UE:
the point to multipoint (PTM) transmission mode and point to point (P1P)
transmission mode. In the PTM transmission mode, the same data are sent via an
MBMS PTM traffic channel (MTCH), and may be received by all UEs having joined
the multicast service or interested in the broadcast service. In the PTP transmission
mode. the data are sent via a dedicated traffic channel (DTCH), and can be received

only by an appropriate UL.

As there may be different numbers of users receiving the MBMS service in one
cell, one MBMS service may be provided in one cell in two modes. One 1s the P1P
transmission mode, the other is the PTM transmission mode. As power control can be
used in the PTP transmission mode, this mode is used when there are fewer users. If
the number of users increases, the PTP transmission mode will consume a lot of radio
resources and the transmitting power of the base station may have to become higher.
If the PTM transmission mode is used when there are more users, not only the
resources of radio interface but also the transmitting power of the base station will be
saved. In order to make the radio access network (RAN) obtain the number of users in
each cell who demand a particular MBMS service, the MBMS system introduces a

counting procedure and a recounting procedure.

The counting procedure refers to the procedure of the RAN counting the number
of users who receive a particular MBMS service when an MBMS session starts, while
the recounting procedure is introduced because it is necessary to recount the users

during the MBMS session so as to determine whether the PTM transmission mode 1s

still the currently suitable bearer mode.

The present invention is aimed primarily at the recounting procedure requested

by recounting the number of users during MBMS data transter.

The steps for MBMS recounting defined in the present protocol are as shown 1n

Fig. 4, which specifically include:

Step 401: a UTRAN transfers MBMS bearer service data to UEs in the PIM

transmission mode.
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Step 402: when the UTRAN prepares a recounting procedure, it sets the MBMS
recounting indication information for the MBMS service and informs the UEs of the
MBMS recounting indication information via a common control channel, and at the
same time adds the MBMS service identity and access probability factor ot the
MBMS service to the MBMS access information of the MBMS point-to-multipoint
Control Channel (MCCH). It is understood to persons skilled in the art that the reason
for using the access probability factor (simplified as probability factor) is that there 1s
no need for all UEs to set up connection to send feedbacks, it is only required that the

number of feed-backs reaches a threshold; otherwise, more UEs in the 1dle mode

sending feedbacks may cause uplink block.

Step 403: in the receiving time period of discontinuous reception (DRX), it 1s
necessary for both the UE in the idle mode and connected UE to detect the recounting
indication information. If the recounting indication information has been set for this
MBMS service, the UE in the idle mode checks the probability factor, and initiates an
RRC connection establishing procedure after passing the probability factor check. The
probability factor is a random decimal between 0 and 1, the checking procedure of
which includes: the UE randomly generates a random decimal between 0 and I,

decides whether the generated random is less than the received probability factor. If
the generated random decimal is less than the received probability factor, the check of

probability factor will be passed; otherwise it will not be passed.

Meanwhile the connected UE ignores this MBMS access information of the

MCCH, as generally speaking, the UTRAN knows at which cell the connected UL are

located and does not need the feedback.

Step 404: the UTRAN obtains the information of the UEs interested in the
MBMS service from a Core Net (CN) through a UE linking procedure, and carries out

counting. The UE linking is a procedure of an lu interface (the standard intertace
between a RNC and a CN), which can enable the RNC in the UTRAN to obtain the

information of all services which the UEs have joined from the CN.

If the counting result shows that the pre-defined threshold has been reached, the
UTRAN will continue using the PTM transmission mode. Otherwise, the UTRAN

will repeat the counting procedure with different probability factor values, it the
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threshold has not been reached during each counting procedure, it is necessary for the

UTRAN to change from the PTM transmission mode to the PTP transmission mode.

If the UTRAN still uses the PTM transmission mode, the UTRAN may make the

UEs return to the idle mode by an RRC connection releasing procedure.

However, there are the following problems with the above solution: the
recounting result during MBMS data transfer is not accurate, which sometimes may

cause the UTRAN setting up an unsuitable bearer mode for the cell.

The main reason for this problem is that the purpose of the counting procedure 1s
to determine the number of the UEs which receive a particular MBMS service within
a cell. As specified in the present protocol, only the concrete cell locations in the
UTRAN of the UEs in the idle mode and the UEs in a state of UTRAN Registration
Area Paging Channel (URA-PCH) can not be determined. Therefore, if 1t 1s desired to
obtain accurate number of the UEs which receive a particular MBMS service, 1t 1s

necessary to take the number of UEs in these two states into consideration.

According to the present MBMS protocol, only the UEs in the 1dle mode are
taken into consideration when recounting. In fact, as described above, if a UE is in the
URA-PCH state, the UTRAN does not know at which specific cell this UE is located.
If the UEs in this state are not counted, it is quite likely to make the accuracy of

recounting mistaken.

Specifically speaking, in the present protocol, no connected UE responds to the
recounting indication as it is generally believed that the UTRAN knows at which cell
the connected UEs are located. The present protocol, however, has not taken the
URA-PCH state which is somewhat special into consideration. The URA-PCH state 1s
a connected state, but it is only possible to know at which URA the UEs in the URA-
PCH state are located rather than which cell they are in. When there is no service, the
UEs may switch to the CELL-PCH state and do not receive any signal in normal time,
except for receiving signals at the agreed time with the network and reporting the
information to the uplink when the located cell changes every time, that has an effect
of saving power. The information reported to the uplink will be over frequent 1f the
UEs move rather fast. Therefore, in order to avoid this situation, a UE in the CELL-

PCH state will switch to the URA-PCH state if there is no service for a long time.
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Then the UE will not report the change of cell at which it is located to the network 1f
it is still in the same URA, which may include several cells. In this way, power can be
further saved. Therefore, the network does not know the cell at which the UE 1n the
URA-PCH state is located.

Since the switching threshold between the PTM and the PTP is usually rather
low, 1n some cases, even the difference of one or two users may cause the UTRAN
establishing an unsuitable bearer mode for a cell so as to make the recounting

meaningless and even have a negative impact in some cases. For example, a switch

from the PTM to the PTP when a UE is receiving an MBMS service will make the UE

unable to receive signals of the MBMS service.

Summary of the Invention

In view of the above, the present invention provides a method for recounting the
number of the users in the MBMS service so as to make the recounting during MBMS
data transfer more accurate and the selection of the MBMS bearer mode by the access

network more suitable.

In order to achieve the above object, the technical solution of the present

invention is implemented as follows:

a method for recounting in Multimedia Broadcast/Multicast Service (MBMNY),
when a radio access network (RAN) is preparing to initiate a Recounting procedure,

includes:

the RAN sending recounting indication information for an MBMS service and
MBMS access information to User Equipment (UE) or UEs located in the RAN

coverage area, the recounting information being sent during use of a point-to-

multipoint (PTM) transmission mode;

the UE or UEs detecting the recounting indication information and responding to

the recounting indication information,

wherein when the UE or UEs is in an idle mode, the UE or UEs establishes a

radio resource control (RRC) connection according to the recounting indication
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information and received MBMS access information to respond to the recounting

indication information,

when the UE or UEs is in a UMTS Radio Access Network (UTRAN)
Registration Area Paging Channel (URA-PCH) state, the UE or UEs initiates a cell
update procedure according to the recounting indication information and received

MBMS access information to respond to the recounting indication information; and

the RAN counting the number of UEs which have joined the MBMS service and

are within a cell according to state of the UEs respectively, wherein the number of
UEs including the number of UEs in the idle mode and having joined the MBMS
service, and the number of UEs in the URA-PCH state and having joined the MBMS

service:

the RAN determining whether the number of UEs reaches a pre-detined

threshold for determining whether to continue to use the PTM transmission mode;

the RAN continuing to use the PTM transmission mode if the number of UEs

reaches the pre-defined threshold;

the RAN switching transmission mode from the PTM transmission mode to a

Point-to-Point (PTP) transmission mode if the number of UEs does not reach the pre-

defined threshold.

The step for a RAN sending the recounting indication information and the

MBMS access information includes:

setting the recounting indication information to comprise an MBMS service

identity,

adding the MBMS service identity and a first probability factor to the MBMS

access information, and

sending the recounting indication information and the MBMS access information

to the UEs via an MBMS point-to-multipoint Control Channel (MCCH), respectively.

The step for the UEs detecting the recounting indication information and

responding to the recounting indication information mncludes:
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the UEs in the idle mode receiving the MBMS access information, finding the
first probability factor of the MBMS service identity which 1s identical to that in the
recounting indication information, checking the first probability factor, and
responding to the recounting indication information by initiating the RRC connection

establishment procedure if the check is passed; and

the UEs in the URA-PCH state receiving the MBMS access information, finding
the first probability factor of the MBMS service identity which is identical to that in
the recounting indication information, checking the first probability factor, and
responding to the recounting indication information by initiating the cell update

procedure if the check is passed..

The method further includes: before sending the recounting indication
information, the RAN counting the number of the UES within the RAN being in the
URA-PCH state, and deciding whether to use a second probability factor for the UEs
within the RAN being in the URA-PCH state according to the counting result;

if the second probability factor is decided to be used, the RAN setting the
recounting indication information which comprises the MBMS service identity and
indicates that the second probability factor is used therein, adding the MBMS service
identity, the first probability factor, and the second probability factor to the MBMS
access information, and sending the recounting indication information and the MBMS

access information to the UEs via the MCCH, respectively.

The step for determining whether to use the second probability factor for the UEs
within the RAN being in the URA-PCH state according to the counting result

includes:

the RAN estimating a value of the second probability factor according to the
number of the UEs within the RAN being in the URA-PCH state, if the number 1s
small, using a greater second probability factor, if the number is large, using a less
second probability factor; if the estimated second probability factor is close to the first
probability factor, choosing the first probability factor instead of the second

probability factor; otherwise, choosing the second probability factor.
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Whether the number of UEs within the RAN being in the URA-PCH state 1s
small or large is determined by a pre-defined threshold of the number of the UEs
within the RAN being in the URA-PCH state;

and whether the estimated second probability factor is close to the first access
probability factor is determined by a pre-defined range of difference value between
the probability factors, if the difference value is within the range, the factors are close;

otherwise the factors are not close.

If the RAN decides to use the second probability factor for the UEs within the
RAN being in the URA-PCH state, the step for the UEs detecting the recounting
indication information and responding to the recounting indication information

includes:

upon reception of the MBMS access information, the UEs in the idle mode
reading the first probability factor of the MBMS service identity which is identical to
that in the recounting indication information and checking the first probability factor;
the UEs in the idle mode that passed the check initiating the RRC connection
establishment procedure;

upon reception of the MBMS access information, the UEs within the RAN being
in the URA-PCH state reading the second probability factor of the MBMS service
identity which is identical to that in the recounting indication information and
checking the second probability factor; the UEs within the RAN being in the URA-
PCH state which passed the check initiating the cell update procedure.

The method according further includes:

a UE in a cell paging channel (CELL-PCH) state detecting the recounting
indication information, receiving the MBMS access information, and finding the
probability factor corresponding to the MBMS service identity which is identical to
the MBMS service identity in the recounting indication information, checking this

probability factor; after passing the check, responding to the recounting indication

information by initiating the cell updating procedure;

10
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or a UE in a cell-forward access channel (CELL-FACH) state monitoring the
recounting indication information, receiving the MBMS access information, finding
the probability factor corresponding to the MBMS service identity which 1s identical
to the MBMS service identity in the recounting indication information, checking the
probability factor; after passing the check, responding to the recounting indication

information by initiating a cell update procedure or responding via control channel.
The step for the UEs detecting the recounting indication information includes:
monitoring an MCCH to receive a notification message; and

detecting the recounting indication information for an MBMS service in the

notification message recetved from the MCCH.

The step for the RAN counting the number of the UEs which have joined the
MBMS service and are within a cell according to the state of the UEs respectively
includes: the RAN counting the UEs interested in the MBMS service by combining

the UE linking from a Core Net (CN) and the received counting response from the
UE.

The RAN counting the number of the UEs within the RAN being 1n the URA-
PCH state before sending the recounting indication information, if the number of the
UEs within the RAN being in the URA-PCH state is large, the RAN 1indicating that

needs to recount the number of the UEs in the URA-PCH state which have joined the

MBMS service and are within the cell through the recounting indication information.

Whether the number of the UEs within the RAN being in the URA-PCH state 1s
small or large is determined by defining a threshold of the number of the UEs within

the RAN being in the URA-PCH state or by pre-defining a threshold of ratio of the
UEs within the RAN being in the URA-PCH state among all of the UEs in the RRC

connected state.

The RAN counting the number of the UEs in each state of a CELL-FACH and a
CELL-PCH before sending the recounting indication information, if the counting

result shows that the total number of the UEs in those two states reaches the pre-

11
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defined threshold for determining whether to use the PTM transmission mode, the

RAN stopping the recounting procedure.

Before sending the recounting indication information, the RAN counting the
number of the UEs 1n each state of a CELL-FACH and a CELL-PCH before sending
the recounting indication information, if the counting result shows that the total
number of the UEs in those two states reaches the pre-defined threshold for
determining whether to use the PTM transmission mode, the RAN querying the UEs
in those two states whether interested in receiving the MBMS service and performing
the recounting procedure again until the pre-defined threshold used for determming

whether to use the PTM transmission mode 1s reached.

Whether the total number of the UEs in those two states added together exceeds
the pre-defined threshold much, which is used for determining whether to use the

PTM transmission mode, 1s determined by setting a threshold of exceeding number.

The RAN makes query of the UEs in the two connected states directly via a

dedicated or the common channel.

The RAN counting the number of the UEs in each connected state of the CELL-
FACH and the CELL-PCH before sending the recounting indication information, if
the counting result shows that the number of the UEs in these two states added
together is not close to the pre-defined threshold for determining whether to use the
PTM transmission mode, the RAN indicating that needs not recount the number of the

UEs in the URA-PCH state which have joined the MBMS service and are within the

cell through the recounting indication information.

Whether the number of the UEs in the two states added together 1s close to the
pre-defined threshold is determined by a pre-defined range for being close to the pre-
defined threshold, if the number is within the range, it is close to the pre-defined

threshold; otherwise, it is not close to the pre-defined threshold.

The method further includes:

the UE in the CELL-PCH state, detecting the recounting indication information

and responding to the recounting indication information by initiating the cell updating

12
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procedure according to the recounting indication information and the received MBMS

access information;

or the UE in the CELL-FACH state detecting the recounting indication
information and responding to the recounting indication information by initiating the
cell update procedure or responding via the control channel according to the

recounting 1ndication information and the received MBMS access information.

It the counting result of the number of the UEs is less than the pre-defined
threshold for determining whether to use the PTM transmission mode, repeating the
recounting procedure for pre-defined times, if the results of the repeated recounting
for continuous pre-defined times are all less than the pre-defined threshold for
determining whether to use the PTM transmission mode, determining to use the PTP

transmission mode.

The method further includes: the RAN determining to use the PTM transmission
mode, making the UEs return to the idle mode by an RRC connection releasing

procedure or making the UEs in the URA-PCH state return to a previous state.
A system for recounting in MBMS, comprising:
a user equipment (UE), or UEs, including:

a first module, for detecting recounting indication information for an MBMS

service ;
a second module, for detecting MBMS access information;

a third module, for responding to the recounting indication information by
establishing an RRC connection according to the recounting indication information

and MBMS access information received when the UE or UEs is in an idle mode; and

a fourth module, for responding to the recounting indication information by
initiating a cell update procedure according to the recounting indication information

and the MBMS access information recetved when the UE or UEs 1s in a URA-PCH

state; and the system further includes:
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an RAN, adapted to send the recounting indication information and the MBMS

access Information to UE, or UEs located in the RAN coverage area, the recounting

information being sent during use of a point-to-multipoint, PTM, transmission mode;
and adapted to:

count the number of UEs which have joined the MBMS service and are within a
cell according to the state of the UEs respectively, wh erein the number of UEs

including the number of UEs in the idle mode and having joined the MBMS service,
and the number of UEs in the URA-PCH state and having joined the MBMS service;

determine whether the number of UEs reaches a pre-defined threshold for

determining whether to continue to use the PTM transmission mode;

continue to use the PTM transmission mode if the number of UEs reaches the
pre-defined threshold;

switch transmission mode from the PTM transmission mode to a PTP

transmission mode 1f the number of UEs does not reach the pre-defined threshold.

[t can be seen from the above solution that the method for recounting the number

of the UEs in an MBMS in accordance with the present invention not only make the
UEs in the idle mode recounted, but also make the UEs in the URA-PCH state
recounted according to the needs so that the number obtained by recounting is more
accurate, the selection made between the PTM and PTP transmission mode 1s more
appropriate, and the UEs needing to receive the service when the PTM transmission
mode is switched to the PTP transmission mode are guaranteed to be able to recerve

the service signals.

In addition, an access probability factor for the URA-PCH state may be used in

the present invention so that the counting result of the UEs 1in the 1dle mode and URA-

PCH state could be more reliable.

Furthermore, the present invention makes it possible to recount the number of

the UEs according to the numbers of UEs in the CELL-FACH and CELL-PCH states
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so that decisions based on counting results of higher accuracy could be made in many

cases with less system resources consumed.

Brief Description of the Drawings
Fig. 1 shows system architecture of an MBMS defined by the 3GPP;

5 Fig. 2 shows a flowchart for an MBMS in the multicast mode;

Fig. 3 shows a flowchart for an MBMS in the broadcast mode;

Fig. 4 shows a flowchart for recounting in an MBMS according to the present

protocol;

Fig. 5 shows a flowchart for recounting during MBMS data transfer in a first

10  preterred embodiment in accordance with the present invention;

Fig. 6 shows a flowchart for recounting during MBMS data transfer in a second

preferred embodiment in accordance with the present invention.

Embodiments of the Invention

The present invention is hereinafter described in detail with reference to the
15 accompanying drawings and exemplary embodiments so that the object, solution, and

merits thereof could be more apparent.
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The idea of the present invention makes it possible to recount not only the
number of the UEs in the idle mode but also the number of the UEs in the URA-PCH

state according to the recounting indication information.

In the present invention, the network side indicates whether to recount only the
number of the UEs in the idle mode or to recount the number of the UEs in both 1dle
mode and the URA-PCH state through the recounting indication information. The
UEs in the idle mode and the UEs in the URA-PCH state respond to the recounting

indication information according to the indication.

In the present invention, the network either provides an access probability factor
for the use of the UEs in the URA-PCH state or just uses the access probability factor
for the use of the UEs in the idle mode. Whether to provide this factor for the use of
the UEs in the URA-PCH state can be decided by the network based on the number of
the UEs in the URA-PCH state in the particular URA. Or the network just separately
sets the factor for the UEs in the URA-PCH state. It is a matter of how to implement
the method.

The present invention can be implemented in various ways. Hereinafter six

preferred embodiments are described in detail.
First preferred embodiment:

Referring to Fig. 5, which is a flowchart for recounting during MBMS data
transfer in accordance with the first preferred embodiment of the present invention.

The specific procedure includes following steps:

Step 501: when preparing to initiate a recounting procedure, the UTRAN sets the
recounting indication information that includes an MBMS service identity, meanwhile,
adds the MBMS service identity and an access probability factor to MBMS access
information, and notifies UEs of the recounting indication information and the MBMS

access information via an MCCH, respectively.

The notifying method of this embodiment is known by a person skilled 1n the art,

and a detailed description is omitted here.
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Step 502: the UE monitors the MCCH. After the UE receives the recounting

indication information, go to Step 503.

Step 503: the UE detects whether an MBMS service has set the recounting
indication information. If an MBMS service has set the recounting indication

information, go to Step 504; otherwise, terminate the counting procedure.

Step 504: the UE detects whether it is in the idle mode or in the URA-PCH state.
If it is in the idle mode or in the URA-PCH state, go to Step 505; otherwise, go to
Step 506.

Step 505: the UE receives the MBMS access information, finds the probability
factor of which MBMS service identity is identical to that in the recounting indication
information, and checks the probability factor. If the UE passes the probability check,
the UE initiates an RRC connection establishing procedure or a cell updating
procedure for responding to recounting response, and goes to Step 507; if the UE does

not pass the probability check, the UE terminates the counting procedure.

In this step, the process of checking the probability factor is similar known by the

person skilled in the art, and a detailed description 1s omitted here.

Step 506: the UE not in the URA-PCH state but in other RRC connected states

ignores the recounting indication information and terminates the counting procedure.

The UE in the idle mode responds to the recounting indication by performing an
RRC connection procedure and the UE in the URA-PCH state responds to the
recounting indication by performing a cell updating procedure. Of course, the UEs 1n
the CELL-FACH and the CELL-PCH states in this embodiment can also respond to
the recounting indication. Therefore, all related UEs can be recounted together,

thereby improving the recounting accuracy.

Step 507: the UTRAN counts the number of the UEs which are in the RRC

connected state and have joined the MBMS service.

In this step, the UTRAN obtains the information about whether the UEs 1n the
RRC connected state have joined the MBMS service from the CN through the UE
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linking procedure, and counts the number of the UEs which are in the connection state

and have joined the MBMS service.

Step 508: the UTRAN decides whether the counting result has reached the pre-
defined first threshold for determining whether to use the PTM transmission mode. If
the counting result has reached the pre-defined first threshold, go to Step 509;

otherwise, go to Step 510.

Step 509: the UTRAN goes on to use the PTM transmission mode. Go to Step
511.

Step 510: the UTRAN modifies the probability factor and resets the recounting
indication information, or changes the transmission mode from the PTM to the P1P.

Terminate this procedure.

In this embodiment, if the recounting result does not reach the first predefined
threshold before recounting has been repeated for the pre-defined times in this step,
the probability factor can be increased and the recounting can be repeated; if the result
of recounting has continuously failed to reach the first predetined threshold for the

pre-defined times in this step, the UTRAN changes the transmission mode from the

PTM to the PIP.

Step 511: the UEs return to the idle mode through the RRC connection releasing

procedure, or the UEs currently in the URA-PCH state return to the previous state.

Terminate this procedure.

[t can be noted that, the counted UEs may be kept in the RRC connected state as

well.
Second preferred embodiment:

In this embodiment, the network side decides whether to use the second
probability factor for the UEs in the URA-PCH state according to the number of the
UEs in the URA-PCH state, and the UEs in the URA-PCH state decide whether to use
the first probability factor generally used or use the second probability factor

according to the recounting indication information. In this embodiment, it 1S supposed
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that the UEs in the idle mode use the first probability factor generally used while the
UEs in the URA-PCH state use the second probability factor.

Referring to Fig. 6, a flowchart for recounting during MBMS data transfer ot the
second embodiment in accordance with the present invention, the procedure includes

the steps of:

Step 601: a UTRAN checks the number of the UEs in the URA-PCH state, and
decides whether to use a second probability tactor for the UEs in the URA-PCH state.
[f it is decided to use the second probability factor, go to Step 602; otherwise, perform

the procedure as shown 1n Fig. 5.

In this step, the UTRAN may predefine a threshold of the number of the UEs 1n
the URA-PCH state: if the number of the UEs in the URA-PCH state has reached or
exceeded the threshold, it is decided to use the second probability factor. In this

embodiment, it is supposed that the second probability factor is used.

When counting the number of the UEs in the URA-PCH state, whether 1t 1s
needed to use the second probability factor, estimation of how large a probability
factor is desirable can be made based on the number of the UEs in the URA-PCH
state firstly. The method of estimation is that a larger probability factor can be used
when the number of the UEs in the URA-PCH state is small, whereas a smaller
probability factor is used when the number of the UEs is great. If the estimated
probability factor is close to the access probability factor generally used for the UEs
in the idle mode, it is decided that the first probability factor is used and the second
probability factor is not needed; otherwise it is decided that the second access
probability factor is needed. Whether the estimated probability factor is close to the
first probability factor generally used for the UE in the idle mode can be decided by
pre-defining a difference range of probability factor, if the difference is within the

range, the two factors are close; otherwise, they are not close.

Step 602: the UTRAN transfers recounting indication information to the UEs via

an MCCH, and includes a second probability factor in the MBMS access information.

Specifically speaking, the UTRAN sets the recounting indication information

that includes an MBMS service identity. meanwhile, adds the MBMS service 1dentity,
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the first probability factor and the second probability factor to the MBMS access
information, and notifies the UEs of the recounting indication information and the

MBMS access information via the MCCH, respectively.

Step 603: the UE monitors the MCCH, and goes to Step 604 after receiving the

indication information.

Step 604: the UE detects whether an MBMS service has set recounting indication
information. If an MBMS service has set recounting indication information, go to

Step 605; otherwise, terminate the counting procedure.

Step 605: the UE decides whether it is in the idle mode. If 1t 1s in the 1dle mode,

g0 to Step 609; otherwise, go to Step 606.

Step 606: the UE decides whether it is in the URA-PCH state. If 1t 1s in the URA-
PCH state, go to Step 607; otherwise, go to Step 608.

Step 607: the UE receives the MBMS access information, uses the second
provability factor thereof to carry on a probability check and responds to the
recounting indication information after passing the check by initiating a cell updating

procedure. If the UE fails in passing the check, terminate the counting procedure.

Step 608: the UE in the CELL-PCH state receives the MBMS access information,
uses the first provability factor thereof to carry on a probability check and responds to
the recounting indication information after passing the check by initiating a cell
updating procedure; or the UE in the CELL-FACH state receives the MBMS access
information, uses the first provability factor thereof to carry on a probability check,
and responds to the recounting indication information after passing the check by
initiating a cell updating procedure or responds to the recounting 1ndication

information via the control channel.

However, special probability factors may be set for the UE 1n these two states

respectively, or one probability factor i1s used for the UE in ditterent states.

Step 609: the UE receives the MBMS access information, uses the first
probability factor thereof to carry on a probability check and responds to the

recounting indication information after passing the check by mitiating an RRC
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connection establishing procedure. If the UE fails in passing the check, terminate the

counting procedure.

Step 610: the UTRAN counts the number of the UEs which are in the RRC

connected state and have joined this MBMS service.

This step 1s completely the same as Step 507 which 1s as shown 1n Fig. 5, so no

description will be repeated here.

Step 611: the UTRAN decides whether the counting result has reached the pre-
detined first threshold. If the counting result has reached the pre-defined first
threshold, go to Step 612; otherwise go to Step 613.

Step 612: the UTRAN continues to use the PTM transmission mode. Go to Step
614.

Step 613: the UTRAN modifies the probability factor and resets the recounting

indication information, or changes the transmission mode from the PTM to the PTP.

In the embodiment, 1f the recounting result does not reach the first pre-defined
threshold before recounting has been implemented for the pre-defined times in this
step, the probability factor can be increased and the recounting can be repeated. If 1n
this step, the recounting result has continuously failed in reaching the first pre-defined
threshold for the pre-defined times, the UTRAN will change the transmission mode
from the P'IM to the PTP.

Step 614: the UE returns to the 1dle mode through an RRC connection releasing
procedure, or the UE currently in the URA-PCH state returns to the previous state.

Terminate this procedure.

In this embodiment, the UE first decides whether it 1s in the idle mode, and then
decides whether 1t 1s in the URA-PCH state. Of course, this order of making decision

has no eftect on the result and can be set at will.

Third preferred embodiment:

In this embodiment, a step for deciding i1s added based on the first preferred

embodiment, 1.e. when preparing to initiate a recounting procedure, the UTRAN
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decides how many UEs are in the URA-PCH state, if the number of the UEs is very
small, these UEs will not be counted. Whether the number of the UEs in the URA-

PCH 1s small or large can be determined by setting a threshold of the number of the
ULEs 1n the URA-PCH state, or by setting a threshold of the ratio of the UEs in the
URA-PCH state among all UEs 1n the RRC connected state, for example, 1f the UEs
in the URA-PCH state are less than 5% of all of the UEs in the RRC connected state,
it will be considered that the number of the UEs in the URA-PCH state is small.

Concretely speaking, when notitying the ULEs, the network side indicates through
the recounting indication information that no recounting 1s to be carried out for the
UEs 1in the URA-PCH state. The UEs in the URA-PCH state, do not respond to this
recounting indication information according to the indication after recetving this

indication.

The advantage of doing so is that the step tor the few UEs currently in the URA-
PCH state returning to the previous state can be omitted when the UTRAN still uses
the PTM transmission mode so that unnecessary resource occupation could be

reduced.
Fourth preferred embodiment:

This embodiment is an improvement of the first preferred embodiment. In this
embodiment, when preparing to initiate a recounting procedure, the UTRAN first
counts the number of the UEs 1in both the CELL-FACH and the CELL-PCH states, 1f
the counting result shows that the number of the UEs in the two states added together
is much larger than the threshold, no recounting will be carried out, 1.e. this procedure
1s terminated. For example, when the total number of the UEs in the two states
exceeds a pre-defined threshold of the exceeding number, no recounting will be

carried out.

It 1s believed that a certain ratio of the UEs in the connected state would receive
the MBMS service, and when the total number of the UEs 1n the two states 1s large, a
sufficient number of UEs are believed to receive the service. Therefore, this approach

avoids unnecessary occupation of system resources in the recounting procedure.

Fifth preferred embodiment:
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This embodiment improves the fourth preferred embodiment. In this embodiment,
when preparing to initiate a recounting procedure, the UTRAN will also count the
number of the UEs in both the CELL-FACH and the CELL-PCH states. It the
counting result shows that the number of the UEs in the two states added together 1s
much larger than the threshold, the UEs in these two states are first inquired about
whether they receive this MBMS service, then recounting is carried out if the
counting result of the number of the UEs which receive the MBMS service is less than
the threshold. The UTRAN may inquire the UEs in these two states directly via a

dedicated or a common channel.

In addition, in this embodiment, the UTRAN may also adopt the approach

described in the above second preferred embodiment, i.e. indicating that recounting 1s

to be made for the UEs in the CELL-FACH and the CELL-PCH states through the
recounting indication information. The UEs in the CELL-FACH and the CELL-PCH
states are then counted according to the recounting indication information. This

procedure is the same as Step 608 in Fig. 6, and is not repeated herein.
Sixth preferred embodiment:

This embodiment also improves the fourth preferred embodiment. As in the
fourth embodiment, the number of the UEs in both the CELL-FACH and the CELL-
PCH states is counted firstly, if the counting result shows that the number ot the UEs
in these two states added together is already close to the threshold, then the network
side indicates through the recounting indication information not to recount the number
of the UEs in the URA-PCH state. After receiving this indication, the UEs 1n the
URA-PCH state do not respond to this indication of recounting according to the

indication.

Whether the number of the UEs in the two states added together is already close
to the threshold is determined by pre-defining a range for being close to the threshold.

If the number is within the range, it is close to the threshold, otherwise it is not close.

As the number of the UEs in the two connected states is already large, 1t 1s quite
likely that the number of the UEs in the idle mode and the UEs in these two connected
states has exceeded the threshold by querying, that is, the enquiry on the UEs 1n the
URA-PCH state is omitted. The advantage of doing so is to omit the step ot the UEs
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currently in the URA-PCH state returning to the previous state such that unnecessary

occupation of resources could be avoided.

[t can be seen from the above embodiments that the prominent feature of the
present invention is that the UEs in the URA-PCH state also respond to the recounting
indication. In the prior art, the UEs in the URA-PCH state which seldom occur to the
mind of persons skilled in the art are ignored. However, in the procedure of MBMS
recounting, as the selection of a bearer mode is sensitive to the counting result, a
larger number of the UEs in the URA-PCH state may play a key role. Therefore,
recounting in accordance with the present invention presents a more accurate counting
result than in the prior art and the selection of an MBMS bearer mode by the UTRAN

based on this counting result is more appropriate.
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I Claim:

1. A method for recounting in Multimedia Broadcast/Multicast Service, MBMS,
when a radio access network, RAN, is preparing to initiate a Recounting procedure,

comprising:

the RAN sending recounting indication information for an MBMS service and
MBMS access information to User Equipment, UE, or UEs located in the RAN
coverage area, the recounting information being sent during use of a point-to-

multipoint, PTM, transmission mode;

the UE or UEs detecting the recounting indication information and responding to

the recounting indication information,

wherein when the UE or UEs in an 1dle mode, the UE or UEs establishes a radio
resource control, RRC, connection according to the recounting indication information

and received MBMS access information to respond to the recounting indication

information,

when the UE or UEs is in a UMTS Radio Access Network, UTRAN,
Registration Area Paging Channel, URA-PCH, state, the UE or UEs initiates a cell
update procedure according to the recounting indication information and received

MBMS access information to respond to the recounting indication information; and

the RAN counting the number of UEs which have joined the MBMS service and

are within a cell according to state of the UEs respectively, wherein the number of
UEs including the number of UEs in the idle mode and having joined the MBMS
service, and the number of UEs in the URA-PCH state and having joined the MBMS

service;

the RAN determining whether the number of UEs reaches a pre-defined

threshold for determining whether to continue to use the PTM transmisston mode;

the RAN continuing to use the PTM transmission mode if the number of UEs

reaches the pre-defined threshold;
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the RAN switching transmission mode from the PTM transmission mode to a

Point-to-Point, PTP, transmission mode if the number of UEs does not reach the pre-
defined threshold.

2. The method according to Claim 1, wherein the step for a RAN sending the

recounting indication information and the MBMS access information comprises:

setting the recounting indication information to comprise an MBMS service

identity,

adding the MBMS service identity and a first probability factor to the MBMS

access information, and

sending the recounting indication information and the MBMS access information

to the UEs via an MBMS point-to-multipoint Control Channel, MCCH, respectively.

3. The method according to Claim 2, wherein the step for the UEs detecting the
recounting indication information and responding to the recounting indication

information comprises:

the UEs in the idle mode receiving the MBMS access information, finding the
first probability factor of the MBMS service identity which is identical to that in the
recounting indication information, checking the first probability factor, and
responding to the recounting indication information by initiating the RRC connection

establishment procedure if the check is passed; and

the UEs in the URA-PCH state receiving the MBMS access information, finding
the first probability factor of the MBMS service identity which is identical to that in
the recounting indication information, checking the first probability factor, and

responding to the recounting indication information by initiating the cell update

procedure if the check is passed.
4. The method according to Claim 2, further comprising:

before sending the recounting indication information, the RAN counting the

number of UEs within the RAN being in the URA-PCH state, and deciding whether to
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use a second probability factor for the UEs within the RAN being in the URA-PCH

state according to the counting result;

if the second probability factor is decided to be used, the RAN setting the
recounting indication information which comprises the MBMS service identity and
indicates that the second probability factor is used therein, adding the MBMS service
identity, the first probability factor, and the second probability factor to the MBMS
access information, and sending the recounting indication information and the MBMS

access information to the UEs via the MCCH respectively.

5. The method according to Claim 4, wherein the step for determining whether to
use the second probability factor for the UEs within the RAN being in the URA-PCH

state according to the counting result comprises:

the RAN estimating a value of the second probability factor according to the
number of the UEs within the RAN being in the URA-PCH state, 1f the number 1s
small, using a greater second probability factor, if the number is large, using a less
second probability factor; if the estimated second probability factor is close to the first

probability factor, choosing the first probability factor instead of the second

probability factor; otherwise, choosing the second probability factor.

6. The method according to Claim 5, wherein whether the number of UEs within
the RAN being in the URA-PCH state is small or large is determined by a pre-defined
threshold of the number of UEs within the RAN being in the URA-PCH state;

and whether the estimated second probability factor 1s close to the first access
probability factor is determined by a pre-defined range of difference between the
probability factors, if the difference is within the range, the factors are close, if the

difference is beyond the range, the factors are not close.

7. The method according to Claim 4, if the RAN decides to use the second
probability factor for the UEs within the RAN being in the URA-PCH state, wherein

the step for the UEs detecting the recounting indication information and responding to

the recounting indication information comprises:
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upon reception of the MBMS access information, the UEs in the idle mode
reading the first probability factor of the MBMS service identity which is 1dentical to
that 1n the recounting indication information and checking the first probability factor;
the UEs in the idle mode that passed the check initiating the RRC connection

establishment procedure;

upon reception of the MBMS access information, the UEs within the RAN being
in the URA-PCH state reading the second probability factor of the MBMS service
identity which is identical to that in the recounting indication information and

checking the second probability factor; the UEs within the RAN being in the URA-
PCH state which passed the check inifiating the cell update procedure.

8. The method according to Claims 3 or 4, further comprising:

a UE in a cell paging channel, CELL-PCH, state detecting the recounting
indication information, receiving the MBMS access information, and finding the
probability factor corresponding to the MBMS service identity which is identical to
the MBMS service identity in the recounting indication information, checking this
probability factor; after passing the check, responding to the recounting indication

information by initiating the cell updating procedure;

or a UE in a cell-forward access channel, CELL-FACH, state monitoring the
recounting indication information, receiving the MBMS access information, finding
the probability factor corresponding to the MBMS service identity which is identical
to the MBMS service identity in the recounting indication information, checking the
probability factor; after passing the check, responding to the recounting indication

information by initiating a cell update procedure or responding via control channel.

9. The method according to Claim 1, wherein the step for the UEs detecting the

recounting indication information comprises:

monitoring an MCCH to receive a notification message; and

detecting the recounting indication information for an MBMS service in the

notification message received from the MCCH.
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10. The method according to Claim 1, wherein the step for the RAN counting the
number of the UEs which have joined the MBMS service and are within a cell
according to the state of the UEs respectively comprises: the RAN counting the UEs
interested in the MBMS service by combining the UE linking from a Core Net, CN,

and the received counting response from the UE.

11. The method according to Claim 1, further comprising: the RAN counting the
number of the UEs within the RAN being in the URA-PCH state before sending the
recounting indication information, if the number of the UEs within the RAN being in
the URA-PCH state is large, the RAN indicating that needs to recount the number of
the UEs in the URA-PCH state which have joined the MBMS service and are within

the cell through the recounting indication information.

12. The method according to Claim 11, wherein whether the number of UEs
within the RAN being in the URA-PCH state is small or large is determined by
defining a threshold of number of UEs within the RAN being in the URA-PCH state

or by pre-defining a threshold of ratio of UEs within the RAN being in the URA-PCH
state among all the UEs in the RRC connected state.

13. The method according to Claim 1, further comprising the RAN counting the
number of UEs in each state of a CELL-FACH and a CELL-PCH before sending the

recounting indication information; if the counting result shows that the total number
of the UEs in those two states reaches the pre-defined threshold for determining

whether to use the PTM transmission mode, the RAN stopping the recounting

procedure.

14. The method according to Claim 1, further comprising the RAN counting the
number of UEs in each state of a CELL-FACH and a CELL-PCH before sending the
recounting indication information; if the counting result shows that the total number
of the UEs in those two states reaches the pre-defined threshold for determining
whether to use the PTM transmission mode, the RAN querying UEs in these two
states whether the UEs are interested in receiving and performing the recounting

procedure again until the pre-defined threshold used for determining whether to use

the PTM transmission mode is reached.
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15. The method according to Claims 13 or 14, wherein whether the total number
of the UEs in those two states added together considerably exceeds the pre-defined
threshold much which is used for determining whether to use the PTM transmission

mode is determined by setting a threshold of exceeding number.

16. The method according to Claim 14, wherein the RAN makes query of the

UEs in the two connected states directly via a dedicated or common channel.

17. The method according to Claim 1, further comprising: the RAN counting the
number of the UEs in the two connected states of CELL-FACH and CELL-PCH
before sending the recounting indication information; if the counting result shows that
the number of the UEs in those two states added together is not close to the pre-
defined threshold used for determining whether to use the PTM transmission mode,
the RAN indicating that needs to recount the number of UEs in the URA-PCH state
which have joined the MBMS service and are within the cell through the recounting

indication information.

18. The method according to Claim 17, wherein whether the number of UEs 1n
the two states added together is close to the pre-defined threshold is determined by a
pre-defined range for being close to the pre-defined threshold, if the number is within

the range, it is close to the pre-defined threshold, otherwise it is not close to the pre-

defined threshold.
19. The method according to Claim 18, further comprising:

the UE in the CELL-PCH state, detecting the recounting indication information
and responding to the recounting indication information by initiating the cell updating

procedure according to the recounting indication information and the received MBMS

access information;

or the UE in the CELL-FACH state detecting the recounting indication
information and responding to the recounting indication information by initiating the
cell update procedure or responding via the control channel according to the

recounting indication information and the received MBMS access information.
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20. The method according to Claim 1, wherein if the counting result of the
number of UEs is less than the pre-defined threshold for determining whether to use
the PTM transmission mode, repeating the recounting procedure for pre-defined
times, if the results of repeated recounting for continuous pre-defined times are all
less than the pre-defined threshold for determining whether to use the PTM

transmission mode, determining to use the PTP transmission mode.

21. The method according to Claim 1, further comprising: the RAN determining
to use the PTM transmission mode, making the UEs return to the idle mode by an
RRC connection releasing procedure or making the UEs in the URA-PCH state return

to a previous state.

22. A system for recounting in Multimedia Broadcast/Multicast Service, MBMS,

comprising:
a user equipment, UE, or UEs, comprising:

a first module, for detecting recounting indication information for an MBMS

SErvice ;
a second module, for detecting MBMS access information;

a third module, for responding to the recounting indication information by
establishing a radio resource control, RRC, connection according to the recounting

indication information and MBMS access information received when the UE or UEs

is in an 1dle mode; and

a fourth module, for responding to the recounting indication information by
initiating a cell update procedure according to the recounting indication information
and the MBMS access information received when the UE or UEs is in a UMTS Radio
Access Network, UTRAN, Registration Area Paging Channel, URA-PCH, state; and

the system further comprising:

a radio access network, RAN, adapted to send the recounting indication
information and the MBMS access information to User Equipment, UE, or UEs

located in the RAN coverage area, the recounting information being sent during use of

a point-to-multipoint, PTM, transmission mode;
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and adapted to:

count the number of UEs which have joined the MBMS service and are within a
cell according to the state of the UEs respectively, wh erein the number of UEs
including the number of UEs in the idle mode and having joined the MBMS service,
and the number of UEs in the URA-PCH state and having joined the MBMS service;

determine whether the number of UEs reaches a pre-defined threshold for

determining whether to continue to use the PTM transmission mode;

continue to use the PTM transmission mode if the number of UEs reaches the

pre-defined threshold;

switch transmission mode from the PTM transmission mode to a Point-to-Point,

PTP, transmission mode if the number of UEs does not reach the pre-detined

threshold.
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