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1. Introduction

This contribution shows a complete MBMS Broadcast Service proposal to be discussed with the goal to obtain a common understanding of the MBMS Broadcast service provision. The goal is to facilitate future work with other groups needing MBMS inputs.
· The first section (chapter 2) in this document provides an overview of Broadcast service provision to clarify the main principles of the proposal.

· The second part (chapter 3) of this document enters in details of each procedure to get a more complete view.

Questions still open in SA2, SA3 or RAN groups and needing more detailed agreement (such as IGMP versus PDP Context activation, Authentication and authorization, tracking/non-tracking area concept) have not been detailed so that the described procedures should be independent from the results of these discussions.
This contribution is linked to contribution S2-030096 describing MBMS Multicast service provision.

This contribution proposes update of the TS in order to integrate result of discussions and agreeable procedures in the MBMS TS.

2. Broadcast service provision overview
The following service timeline is used as basis for the Broadcast service provision:
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Figure 1 Broadcast service timeline
The following functional steps are proposed for Broadscast service provision:

1) UE service activation (local to the UE)
2) BM-SC Service Availability

3) User plane establishment

4) Data distribution

A basic scenario is shown hereafter to illustrate these steps.
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Figure 2: Basic MBMS Broadcast service provision.
The main steps are summarized hereafter:

1. After Service announcement have been done, the MBMS user can activate locally the Broadcast service reception. There is no signalling exchanged with the Network.
2. The Network does not know which users have activated the service. When the service becomes available, the BM-SC sends a Service Availability message to all GGSNs that is propagated down to all SGSNs and all RNCs. The Service Availability message carries Service information such as QoS and Multicast Area.
3. Reception of Service Availability in a RNC triggers user plane establishment by the RNC if the RNC wants to distribute MBMS data (if it covers the Broadcast area). A distribution tree is created from bottom to top: user plane request initiated by a RNC is propagated to the default SGSN and GGSN up to the BM-SC.
4. Data can be transmitted as soon as user plane distribution tree is established
The following chapter provides a more detailed description of Broadcast service provision.
3. Broadcast service provision description

3.1 UE Broadcast Service Activation
3.1.1 Overview of user service activation

User service Broadcast activation is the process by which a user locally ...
The Broadcast Service Activation is characterised by:

There is no signaling exchanged between the UE and the Network 

User activation can occur only after service announcement as the user gets the Service identifier in the announcement
User activation is a non predictable user action and can occur before Service Availability (data transmission is not started) or during data transfer already started for other users.
Note: the user plane is not created through user activation procedure as user activation is not seen by the Network. This is consistent with the Multicast mode where user plane is established only when service becomes available.

3.2 UE Broadcast service de-activation

The UE service de-activation is also local to the UE and does not need interaction with the Network.
3.3 BM-SC Service Availability

As for Multicast Service, Broadcast Service Availability is the step at which the service characteristics are known at BM-SC so that service is ready to send data.
Service Availability is then the step at which service information such as QoS, Multicast Area (tracking/non-tracking area are FFS) is provided to the UMTS Network: the RNCs need to receive MBMS service information in order to request user plane establishment. 

As for Multicast Service, Broadcast Service Availability is always initiated by the BM-SC. When the BM-SC knows there is some data to be transmitted for a specific broadcast service, the BM-SC sends a Service Available message to all the GGSNs. The message is propagated down to the SGSNs and RNCs.
The overall activation procedure is presented in the following figure:
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Figure 13 Service Availability procedure
1. When the service is available, the BM-SC sends a message Service Available to indicate service information (QoS, Multicast Area…) to the GGSNs.

2. The GGSN forwards Service Availability message to its SGSN for this service. It is FFS (in Stage 3) whether the Service Availability message needs to be acknowledged by the GGSN.

3. The SGSN forwards Service Availability message to its RNC for this service. It is FFS (in Stage 3) whether the Service Availability message needs to be acknowledged by the SGSN. 
4. The RNC memorizes the service information. It is FFS whether the Service Availability message needs to be acknowledged by the RNC.

Note: with Iu Flex, an optimization can be done in which the SGSN sends the Service Availability to the RNC of which it is parent. 

3.4 User plane establishment

When a RNC receives a Service Availability message, it establishes the user plane to transport the MBMS data of the service. The MBMS user plane establishment is requested by the UTRAN as:
· The UTRAN shall restricts distribution of MBMS data only in the Broadcast area of the service, so a RNC does not need to receive MBMS data if it does not cover the Broadcast area.
The user plane establishment procedure shall only be done when data is about to be transferred, i.e. after Service Availability has been notified by the BM-SC. 
User Plane establishment is presented in the following figure (same procedure as for Multicast service)
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Figure 14 User Plane join procedure
1. When a RNC knows transmission is about to start (on reception of Service Available message), it can establish user plane with its default SGSN by sending a User Plane Join request indicating the Tunnel Endpoint Id (TEID) to be used for downstream data transfer. 
2. The SGSN establishes the user plane with the requesting RNC. There is no need for the SGSN to provide a TEID back to the RNC as MBMS data transfer is only in the downlink direction. The need of a User Plane Join Acknowledgement is FFS (Stage 3 decision). The SGSN sends a UP Join request to the GGSN if the user plane for the same service is not already established, indicating the Tunnel Endpoint Id (TEID) to be used for downstream data transfer.

3. The GGSN establishes the user plane with the requesting SGSN. There is no need for the GGSN to provide a TEID back to the SGSN as MBMS data transfer is only in the downlink direction. The need of a User Plane Join Acknowledgement is FFS (Stage 3 decision). The GGSN sends UP Join request to the external IP network to join the appropriate IP Multicast group if the user plane for the same service is not already established.
4. The BM-SC can start sending data as soon as user plane with a GGSN is established. A GGSN shall forward downlink data as soon as a user plane to a SGSN is established.. A SGSN shall forward downlink data received from a GGSN as soon as a user plane to a RNC is established.
3.5 BM-SC Service Unavailability

In case no more data have to be sent before a long period, the BM-SC sends a Service Unavailability message to all GGSNs. The message is propagated down to SGSNs and RNC nodes. When the message is received by a node (GGSN, SGSN and RNC), the tunnel used to transport the MBMS data shall be removed.
As for Multicast service, as this message may be lost, a fallback solution has to be provided in the UMTS network to free service related information after a long period with no data transfer:
· UTRAN timer implementation. 

· Duration of this period is TBD, but this could be one additional service timer parameter provided at Service Availability message. 

4. Conclusion
It is proposed to discuss the procedures proposed in this contribution and adopt some principles such as the one described in Section 2 and 3.

If the principles are agreeable, it is proposed to create a new section 7 in the TS including the section 3 of this contribution.
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