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In an effort to clarify and extend option C for section 7 of the developing TR 23.846 the following additions/changes are made:

· Removal of Iu-flex issues from sections regarding service activation and deactivation.

· Introduction of SGSN initiated deactivation.

· Refinements of text and clarifications for RAB set-up and teardown.

· Addition of mobility procedures.

7.3 Option C)
7.3.1 MBMS Multicast Service Activation

7.3.1.1 Multicast Service Activation
The following procedure enables a user to activate a multicast service by joining a multicast group. This procedure may also be used to periodically refresh the UEs group membership.
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Figure 1
UE Requests to join a specific multicast group and receive the associated service by sending an Activate-Multicast-Context-Request containing a multicast address and APN identifying the group. The message is sent to the SGSN currently serving the user. 
The SGSN checks for user authorization for joining the specific multicast group. If the user is not authorized to join the service the SGSN returns an Activate-Multicast-Context-Reject.

1. 
2. 

3. If the SGSN has not done so previously, the SGSN notifies the GGSN identified by the APN and associated with the specific multicast service of its wish to receive transmissions associated with the service  by sending an SGSN-Join-Request. The GGSN responds with an SGSN-Join-Response.
If the GGSN receives an SGSN request to join a given multicast service and a transmission for this service is ongoing, the GGSN should follow procedures described in 7.3.2 to set-up bearers and begin transmission.

4. 
5. The SGSN returns an Activate-Multicast-Context-Response. The Activate-Multicast-Context-Response might contain a deciphering key for multicast data and a refresh interval after which the UE is expected to repeat the activation procedure.
7.3.1.2 MS Initiated Multicast Service Deactivation
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Figure 2
1. UE Requests to leave a specific multicast group and cease reception of the associated service by sending a Deactivate-Multicast-Context-Request containing a multicast address and APN identifying the group. The message is sent to the SGSN currently serving the user . The SGSN checks if the user is currently a group member of the specified multicast group and returns a Deactivate-Multicast-Context-Reject if this is not the case.
2. 
3. 
4. 
If upon reception of a Deactivate-Multicast-Context-Request, the SGSN happens to be in the process of relaying multicast transmissions as part of the specified service to the RNC serving the UE, and the UE is the last known group member to be served by this RNC then the SGSN should terminate all service specific RABs to this RNC.

5. If at the time of reception of a Deactivate-Multicast-Context-Request the SGSN determines that no other UEs have joined the specific multicast group, the SGSN notifies the GGSN identified by the APN and associated with the specific multicast service of its wish to cease reception of transmissions associated with the serviceby sending an SGSN-Leave-Request.  The GGSN responds with an SGSN-Leave-Response.
If the GGSN has any ongoing transmissions to the specific SGSN, it should terminate these transmissions and free the associated resources as described in section 7.2.3.

6. 
7. The SGSN returns a Deactivate-Multicast-Context-Accept.

7.3.1.3 SGSN Initiated Multicast Service Deactivation
SGSN initiated multicast service deactivation allows the SGSN to remove a UE from a designated multicast group.
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Figure 3
1. SGSN deterimines that a UE is to be removed from a designated multicast group (e.g. due to an on-line charging related event). The SGSN sends a Deactivate-Multicast-Context-Request containing a multicast address and APN identifying the group to the UE. The UE responds with an Deactivate-Multicast-Context-Accept.

2. The SGSN checks if apart from the deactivated UE, there are any other UEs that have joined the specific multicast group.  If the SGSN is not aware of any other group members UEs, the SGSN sends an SGSN-Leave-Request to the GGSN identified by the multicast service APN. The GGSN responds with an SGSN-Leave-Response.
7.3.2 MBMS Broadcast Service activation

Broadcast service activation is not necessary for this option. Broadcast service activation is carried out locally, on the terminal when an application or user requests to receive data associated with a specific broadcast service.
7.3.3 MBMS RAB set-up

7.3.3.1 Initiating an MBMS Transmission
The following procedure is used to initiate a transmission as part of an MBMS. The procedure is relevant to both broadcast and multicast services.
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Figure 4. Initiating an MBMS Transmission
1. Upon content provider request, due to operator configuration or as part of a repetition scheme a BM-SC may wish to initiate a transmission over an MBMS bearer. In order to signal its wish to transmit and to request suitable quality-of-service for the coming transmission, the BM-SC sends an MBMS-Session-Start-Request to the GGSN assigned to the specific service.

2. The GGSN sends an MBMS- Transmission-Initiate-Request to all SGSNs which have requested to receive traffic associated with the service (as described in 7.3.1). The MBMS-Transmission-Initiate-Request includes service parameters received from the BM-SC in (1). For both broadcast and multicast transmissions the message is sent to SGSNs associated with the broadcast  or multicast area.
3. Each SGSN requests the set-up of a suitable RAB(s) and GTP tunnels based on quality-of-service parameters as received in MBMS-Transmission-Initiate-Request from GGSN. The GTP tunnels are set-up towards the GGSN from which the MBMS-Transmission-Initiate-Request was received. RABs are set-up towards those RNCs that are serving UEs which have joined and are considered to be multicast group members.
4. Once RAB and GTP tunnel set-up is complete, the SGSN returns an MBMS-Initiate-Transmission-Response specifying whether the procedure was successfully completed and possibly detailing those areas where RAB setup has failed.

5. GGSN responds with MBMS-Session-Start-Response. The response indicates whether the bearers for transmission are available and if actual transmissions can start.

6. Actual paging of UEs and RB set-up procedures may be carried out, as RABs are set-up or at first packet arrival. This is currently left FFS.

7.3.3.2 Terminating an MBMS Transmission
The following procedure is used to terminate a transmission as part of an MBMS. The procedure is relevant to both broadcast and multicast services.
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Figure 5. Terminating an MBMS Transmission
1. Upon content provider request, due to operator configuration or as part of a repetition scheme a BM-SC may wish to terminate a transmission over an MBMS bearer. In order to signal its wish terminate the transmission, the BM-SC sends an MBMS-Session-Stop-Request to the GGSN assigned to the specific service.

2. The GGSN sends an MBMS- Transmission-Terminate-Request to all SGSNs which are currently receiving traffic associated with the service (as described in 8.1.2).

3. Following MBMS-Transmission-Terminate-Request, each SGSN terminates the RAB(s) and GTP tunnels previously set-up for carrying out the transmission.

4. When all tunnels and RABs have been terminated, SGSN responds to the GGSN with an MBMS-Transmission-Terminate-Response.

5. GGSN responds with MBMS-Session-Start-Response.

7.3.4 Service Continuity and Mobility
Mobility procedures for MBMS are based on the following principles:

· During inter-SGSN procedures the messages that are used transfer a UE context from the old SGSN to the new SGSN (i.e. SGSN Context Response and Forward Relocation Request) shall include the MBMS contexts associated with the UE, identifying the multicast groups of which the UE is currently a member. It is expected that each such context shall be identified by an IP multicast address and APN.
· Based on received UE contexts, the new SGSN looks for MBMS contexts for which it has not previously joined and for each such context sends an SGSN-Join-Request to the GGSN identified by the service APN. The GGSN responds with SGSN-Join-Response. Likewise, for each MBMS context passed on to the new/target SGSN, the old/source SGSN checks whether any other UEs are members of the service identified by the context and if none are found sends an SGSN-Leave-Request to the GGSN identified by the APN.
· If for a specific multicast service, transmissions are ongoing and the UE that has just been relocated or has updated its location is the first multicast group member in the SGSN then the GGSN initiates MBMS bearers for the transmission associated with the service. Likewise, If for a specific multicast service, transmissions are ongoing and the UE that has just been relocated or has updated its location is the first multicast group member in the serving RNC then the SGSN initiates MBMS RABs for the transmission associated with the service.
· It is assumed that multicast service data can be carried on the Iu-r interface in situations where a UE’s controlling RNC does not act as the serving RNC for any UEs that are multicast group members for the same service. As a result an RNC needs to be ready to receive multicast transmissions from the Iu-r and Iu-ps interfaces and be able to initiate/terminate the Iu-r interface transmissions in the absence/presence of an Iu-ps transmission for the same service.
Several cases of mobility procedures are provided below.
7.3.4.1 Inter-SGSN Routing Area Update
An SGSN routing area update may include MBMS specific exchanges for mobiles in PMM-IDLE state. Figure 6 illustrates an RA update initiated by a UE that has joined a multicast group.
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Figure 6: MBMS exchanges during RA update procedure
1. After receiving the Routing Area Update Request, the new SGSN requests the UE’s context from the old SGSN by sending an SGSN-Context-Request. After validation the old SGSN responds with an SGSN-Context-Response that beyond the MM context and PDP contexts of the UE includes the list of MBMS contexts identifying the multicast services to which the UE is joined. Each such service is identified by an APN and an IP multicast address.
2. Upon reception of UE contexts including PDP contexts and MBMS contexts the new SGSN updates associated GGSN contexts. For each MBMS context that the SGSN has not previously joined (due to lack of other group members in its domain) the SGSN sends an MBMS-Join-Request to the GGSN identified by the APN associated with the MBMS context. The GGSN responds with an SGSN-Join-Response.

If the SGSN is already receiving a transmission associated with any of the multicast services to which the UE is joined and the UE is the first group member to access this service through a new RNC then the SGSN initiates the set-up of MBMS RABs towards this RNC.

If any transmissions are ongoing for the multicast service the GGSN will initiate the transmission bearers by sending an MBMS-Transmission-Initiate-Request immediately after responding with the SGSN-Join-Response.
3. Upon reception of SGSN-Context-Acknowledge the old SGSN checks if there are still multicast group members for each of the services identified by the UEs MBMS contexts. For each service with no remaining member UEs the SGSN sends an SGSN-Leave-Request to the GGSN identified by an APN in the MBMS context.
7.3.4.1 Serving RNS Relocation Procedure
An inter-SGSN SRNS relocation procedure may include MBMS specific exchanges for mobiles in PMM-CONNECTED state. Figure 7 illustrates an RA update initiated by a UE that has joined a multicast group.
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Figure 7: MBMS exchanges in SRNS relocation procedure
1. After receiving the Relocation Required indication from the source RNC, the old SGSN transfers UE’s context by sending a Forward Relocation message to the new SGSN. Beyond the MM context and PDP contexts of the UE the Forward Relocation includes the list of MBMS contexts identifying the multicast services to which the UE is joined. Each such service is identified by an APN and an IP multicast address.

2. Upon reception of the Relocation Detect message the new SGSN uses PDP contexts and MBMS contexts received in (1) to update associated GGSN contexts. For each MBMS context that the SGSN has not previously joined (due to lack of other group members in its domain) the SGSN sends an MBMS-Join-Request to the GGSN identified by the APN associated with the MBMS context. The GGSN responds with an SGSN-Join-Response.

If the SGSN is already receiving a transmission associated with any of the multicast services to which the UE is joined and the UE is the first group member to access this service through a new RNC then the SGSN initiates the set-up of MBMS RABs towards this RNC.

If any transmissions are ongoing for the multicast service the GGSN will initiate the transmission bearers by sending an MBMS-Transmission-Initiate-Request immediately after responding with the SGSN-Join-Response.

3. Following reception of Forward Relocation Complete the old SGSN checks if there are still multicast group members for each of the services identified by the UEs MBMS contexts. For each service with no remaining member UEs the SGSN sends an SGSN-Leave-Request to the GGSN identified by an APN in the MBMS context.

7.3.5 Service Deletion

7.3.6 Interfaces to External Media Sources

7.3.7 Roaming

7.3.8 Security

7.3.9 Charging
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