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1. 
Introduction

This contribution introduces a call flow for MBMS enhanced data transmission by using a scalable codec for the MBMS streaming services. 

Scalable MBMS service is targeted for video service and it supports the various Quality of Service requirements and different user equipments.

For example the base layer service supports the best effort QoS and existing UE, so the user is not mandate to upgrade his/her terminal to use MBMS service.  The Enhancement layer supports higher QoS and MBMS UE, in order to receive the better image.

The impacts to the network nodes are below:

BM-SC:
Need to encode and mark packet for base and enhancement layer

Core Network:
Need to understand the packet mark for base or enhancement

RAN:

Need to understand the packet mark for base or enhancement

MBMS UE:
Need to decode MBMS data and use appropriate codec to combine base and enhancement layers for display

Existing UE:
No change to support base layer service.

2.
Discussion

 Multicast Service Activation Information Flow

This section describes the high-level multicast service activation sequence and follows by the detail procedures of each activation step.  Figure below is the high-level multicast service activation procedure.
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Figure 1 MBMS activation scenario
a. The MB-SC sends periodical service announcement/notification to the User.  The information sent can be an ongoing service or future service. 

b. User (UE) joins the service, using the IGMP/MLD joining message. 

c. The SGSN set up the MBMS bearer context as part of the joining procedure.    

d. The MBMS RAB is set up when there MBMS data is to be transferred.

e. The BM-SC begins data transmission.  There maybe up to two IP multicast groups, one for the base layer, the other one is the optional enhancement layer for enhanced video image.  (Note: in order to receive better QoS, the user will have to subscribe to the service and the Systems will need to support the appropriate codec to be able to receive the enhanced image.)

f. When, the MB-SC has stopped the data transmission, the MBMS bearer context will be release.

g. The user decides to leave the MBMS service during or at the end of the MBMS service transmission. Case 1: When the UE leave during the transmission, the UE initiated the deletion of MBMS UE context and if no more MBMS user on the node, the MBMS bearer context will be released.  Case 2: When the last UE leaves at end of the transmission, the MBMS bearer context release procedure will be triggered. 

Following procedures are evolved from contribution S2-023325
Announcement Procedure

The announcement procedure is the way the UE and the user are made aware of what transmissions are available. The announcement is for planned future transmissions. For the end-user this could be something like looking at a schedule of today’s TV-programs in a newspaper or on a web page (but on the UE’s display of course). The announcement can be communicated to the UE in different mechanisms, e.g. using Cell Broadcast Services (CBS) or using a web/wap page on the BM-SC server. What is hidden behind the web links are the IP multicast address and APN which identify the MBMS bearer on which these transmissions (or services) take place, see the figure below. An MBMS bearer is uniquely and globally identified by its IP multicast address and the APN on which it is provided.

Notification Procedure

The notification procedure is the way the UE and the user are made aware of what transmission available.  These may be the ongoing transmissions or forthcoming transmissions. 

Joining/Bearer Context Establishment Procedure

The Joining procedure is always initiated from the UE. An MBMS bearer can be joined during a transmission as well as when no transmission is ongoing. An MBMS bearer is identified by an IP multicast address on a given APN. 

The MBMS Bearer Context Request procedure is initiated by the GGSN, SGSN or RNC. An MBMS Bearer Context is created when the first user joins a channel in a node, i.e. when a bearer for the MBMS data needs to be established to the upstream node. It is done as a result of the Joining Procedure.  When additional users join an MBMS bearer, which is already established in a node, no MBMS Bearer Context Request message needs to be sent to the upstream node. 

The RAB set up procedure establishes the RABs for a specific MBMS service when MBMS data have to be transferred.
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Figure 2 MBMS Joining procedure

1. The UE sends the IGMP/MLD message along with the IP multicast address to join the MBMS application. The GGSN shall be IP multicast enabled in order to receive the IGMP/MLD messages. 

2. GGSN executes Access Control procedures towards the BM-SC to verify the IP multicast address requested by the UE corresponds to a valid MBMS multicast service. MSISDN is included in the message to identify the user.  

3. The SGSN checks in its subscription information the user-specific MBMS context that the user has subscribed to MBMS services and verify that the user is authorized to join the service, when it receives the Create MBMS Context Request message. The SGSN increments the Number of joined UEs counter in the MBMS Bearer Context. If no MBMS Bearer Context exists, it invokes the MBMS Bearer Context Request procedure to fetch it. 

4. The SGSN sends an Activate MBMS Context Request message to the UE to notify that the MBMS context is activated and to link it to the established PDP context.

5. The UE acknowledges the MBMS context activation.

6. This step is only needed when the data transferred is impending.  The SGSN sends an MBMS RAB Establishment Request to the RAN node. 

7. When RAN acknowledges, the SGSN sends a Create MBMS Context Response to the GGSN.

8. When GGSN receives the response it updates the MBMS UE Context. It is FFS whether the BM-SC needs to be notified on the successful activation or if only failures need to be reported.

MBMS Bearer Context Release Procedure

The MBMS Bearer Context Release procedure is initiated by the RNC, SGSN or GGSN. An MBMS Bearer Context shall be released when there is no more users of a channel in a node (MBMS UE Contexts) and no more downstream nodes have the MBMS bearer established. Release means that any streaming payload is stopped, the tunnel for the transport of the MBMS payload is taken down and the MBMS Bearer Context is deleted.
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Figure 3 MBMS bearer context release procedure

1. A transmission may be ongoing when the MBMS Bearer Context Release procedure starts.

2. The Release MBMS Bearer Context Request is triggered when the last user leaves an MBMS bearer. The SGSN receives the Release MBMS Bearer Context request, removes the RAN nodes from the List of RAN nodes in its MBMS Bearer Context. If the list is empty and no more UEs are interested in the service, the MBMS Bearer Context shall be deleted and a Release MBMS Bearer Context Request shall be sent to the upstream node (see 5).

3. A Release MBMS Bearer Context response is sent to the RAN node.

4. A transmission may be ongoing when the MBMS Bearer Context Release procedure starts.

5. Step 2 & 3 are repeated between the SGSN & GGSN.

6. Ditto

7. A transmission may be ongoing when the MBMS Bearer Context Release procedure starts.

8. Step 2 & 3 are repeated between the GGSN & BM-SC.

9. Ditto

Leaving Procedure

The Leaving procedure is always initiated from the UE. An MBMS user can leave an MBMS service during a transmission as well as when no transmission is ongoing. An MBMS bearer is identified by an IP multicast address on a given APN. 
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Figure 4 MBMS Leaving procedure

1. The user decides to leave the MBMS service. The MBMS application in the TE uses the established PDP Context to signal that it wants to leave the MBMS bearer (IP multicast address). The GGSN decrements the number of joined UEs in the MBMS Bearer Context.   

2. The BM-SC is notified that the UE is leaving the MBMS bearer.

3. The SGSN receives the Delete MBMS Context Request message from the GGSN, removes the MBMS UE Context and decrements the Number of joined UEs counter in the MBMS Bearer Context. If there are no more UEs listening and the List of RAN nodes is empty, the MBMS Bearer Context Release procedure is initiated towards the GGSN.

4. The MT is notified of the deactivation of the MBMS context.

5. The MT acknowledges the deactivation.

6. The SGSN sends a MBMS Release Request to the RAN node. The nature and handling of this message is FFS.

7. When RAN acknowledges, the SGSN sends a Delete MBMS Context Response to the GGSN.

8. When the GGSN receives the response it removes the MBMS UE Context. It is FFS whether the BM-SC needs to be notified on the successful deactivation or if only failure situations need to be reported.

3.
Proposal


The proposal is to discuss the section 2 and accept the recommended texts to be included in the MBMS TS 23.246 Appendix A-General information flows section of the MBMS. 
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