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 AUTONUMLGL  Introduction

During last SA2#22 meeting a generic architecture was selected for the Multimedia Broadcast Multicast Service (MBMS) and incorporated in TR 23.846. This document gives (for broadcast services) an enhancement of the approved architecture, covering the requirements described in stage 1 TS 22.146 and architecture principles and functionality described in TR 23.846. The proposed architecture enhancements in this document aim to use functionality already offered by GPRS network entities and proposes to use CBS to announce or initiate MBMS services.  

 AUTONUMLGL  Discussion

The use of Cell Broadcast Service (CBS) for MBMS is already proposed by some MBMS contributions, but  it has been agreed to have one architecture that provides both modes (broadcast and multicast) of the MBMS service. In MBMS multicast mode it is required that only mobiles that have subscribed to a MBMS service have to be addressed, rather than all UEs in a set of cells.

The following requirements for MBMS broadcast and multicast mode are derived from TS22.146:

· MBMS offers a unidirectional point-to-multipoint transmission of multimedia data from a single source entity to all users in a broadcast area (or areas) for broadcast mode or to a multicast group in a multicast area for multicast mode.
· For both MBMS modes it shall be possible to inform users on up-coming MBMS transmissions within the broadcast and/or multicast area. User shall be able to discover what multicast/broadcast services are available at the user's current location.
       Broadcast mode:

· No specific requirement to activate or subscribe to the MBMS broadcast mode service.
· User shall be able to continue receiving broadcast services throughout the broadcast area(s).
· User shall be able to enable/disable the reception of specific broadcast services and can receive simultaneously more than one service and receive other services in parallel.

      Multicast mode:

· Subscription to multicast subscription group and then user joining multicast group is generally required.
· User shall be able to join a multicast group only if he is a member of the applicable multicast subscription group.  User shall be able to leave a multicast group if he is a member of that group.
· In case of roaming a user should also be able to subscribe and join Multicast Services that are provided locally in the visited network and in the home network.
Since agreement has been reached on defining one architecture for both modes of MBMS, both the requirements for a broadcast area based service (broadcast mode) and a multicast group based service (multicast mode) have to be met. Moreover, it must be possible to announce up-coming services.

As described in TR 23.486 for MBMS GTP tunnels will be shared. Furthermore, MBMS contributions have been proposing to share PDP contexts between UE and to use Network Requested PDP context Activation (NRPA). 

The Cell Broadcast Controller (CBC), which is part of the network structure of CBS (see TS 23.041) is a core network node that is able to require UTRAN to send  (periodically) messages to a list of specified cells/service areas. Through the IuBC interface CBC can access RNCs within a PLMN. By using the CBS to announce services, the heavy procedure of NRPA can be avoided. 

The NRPA approach for broadcast services is depicted in following figure 1:



When using NRPA to announce or activate a MBMS service the core network has to be aware of the cells / SA associated with a broadcast /multicast service and (for broadcast) has to be aware of all UE that are currently entering this broadcast area. This requires localization services for all UE which will be costly in terms of CPU usage of the network. .

Using CBS to announce or activate MBMS services allows to keep within CBS and UTRAN the definition (list of cells/SA) of the broadcast areas, to use existing CBS broadcast services (that does not require standardization effort) and avoids extensive location requests within the broadcast areas.
 AUTONUMLGL  Proposed architecture detailing


In the MBMS architecture Cell Broadcast Service (CBS) (TS23.041) is used to ANNOUNCE a MBMS service (figure 2 shows the MBMS architecture). For broadcast mode this announcement may activate the instantaneous participation of the UE in a session. For multicast mode the announcement may be used to inform the UE about upcoming multicast mode services. 

MBMS services data will be delivered to UE through the path (MB-SC), GGSN, SGSN, UTRAN and UE as described in the architecture document TR 23.846. A basic scenario of MBMS operation is shown in figure 3. 


For both Broadcast mode as Multicast mode, the following procedure is followed:

1. MB-SC can ANNOUNCE new or initiating MBMS services (both broadcast and multicast mode) through Cell Broadcast Service (CBS) (see 1b.). This announcement can be requested by a (third party) content provider (1a.) or be based on a mobile operator-content provider agreement. MB-SC sends a request to the Cell Broadcast Center (CBC) to send an announcement message. Note that reference point from MB-SC to CBC is not standardized.

2. CBC sends broadcast WRITE-REPLACE message to RNC on IuBC interface (TS23.041). RNC broadcasts the announcement message in specified cells of the broadcast or multicast area. The message announces the MBMS service and provides the necessary information, like e.g. IP address of the service. Which parameters are needed is FFS. 

Note that for broadcast mode, the announcement message can trigger the UE to initiate the MS initiated Multicast PDP Context activation procedure. Whether this initiation is performed automatically (e.g. based on UE pre-selection) or decided by the user based on the announcement is FFS. 

In multicast mode messages 1 and 2 are not mandatory. Users may also discover MBMS multicast services through other ways (which is not further discussed in this document).    

3. To avoid complex procedures like Network Requested PDP Context Activation (NRPA) and core network (i.e. SGSN) having knowledge of current cell-identities of UE, MS initiated Multicast PDP context activation is used. The announcement message sent through CBS contains necessary information to perform PDP context activation. The Multicast PDP context is shared between UEs that are part of the same MBMS session. Moreover, GTP tunnels are shared. 

4. GGSN notifies MB-SC of UE joining a session, using e.g. IETF IGMP protocol. Which protocols are used is FFS.

5. MB-SC establishes a connection between MB-SC and Content Provider, using IP Multicast or unicast (supporting both IP multicast and unicast sources). Note that the MB-SC itself may operate as MBMS data source.

6. After establishing connection, MBMS data is forwarded by MB-SC (6a, 6b) to the UE s that share the activated Multicast PDP Context. Authentication of content provider data may be performed (6a).

7. UEs can end participation in a session through Multicast PDP Context de-activation procedure, thereby ending its participation in the MBMS service. 

       In Broadcast mode, UE can compare its cell-identity with broadcasted cell identities or an end of broadcast      

       message may sent by MB-SC either via the CBS path or core network path. Both methods may be used      

       together (Which methods are used is FFS).

8. GGSN notifies MB-SC of UEs leaving a session, using e.g. IETF IGMP protocol (8a). Which protocols are used is FFS. Content provider notification (8b) may be possible (FFS).

Note that through the architecture MBMS services are announced to both home and inbound roaming users. 

Home MBMS multicast mode services are available to inbound and outbound roaming users. The sharing of a multicast PDP Context and the paging of UEs that have subscribed to a MBMS service need to be discussed in other contributions

 AUTONUMLGL  Proposal

It is proposed to enhance the MBMS architecture and adopt the described MBMS architecture and functionality in section 3 of this document in the MBMS TR 23.846.

Figure 2: MBMS Architecture
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Figure 3: MBMS service announcement and session activation (basic scenario)
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Figure 1: NRPA approach for broadcast services (two possible scenarios)
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