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1.
 Introduction
Besides Unicast bearer, Multicast bearer gives another choice for some services, but Multicast bearer and Unicast bearer each have special characters and maybe special coverage. Then in some cases, it may be better for network support bearer switching between Multicast and Unicast. This contribution tries to discuss this issue.
2.
 Discussions
In some scenarios it may be need for user or BM-SC to give IMS network a hint to do bearer switching. The possible scenario could be as following:
Case A: Different coverage supported on multicast and unicast bearer. For example it may only support unicast bearer on coverage A. When user enters into coverage A, UE or BM-SC may receive a notification from PS network that UE MBMS context will be deactivated. It may be good for user if the existing communication service can be switched to use unicast bearer.   

Case B: User wants to have a better quality of service. Normally, Multicast bearer is a bearer shared among group users. It has some disadvantages, such as not supporting reliable transmission, not considering the radio condition on the bearer. Then in some case user may still wish to use the unicast bearer after having using multicast bearer for a short time.
Case C: BM-SC is going to be down for some reasons such as maintenance or being in abnormal case. In this case, it’s better for network have the capability to switch the multicast bearer to unicast bearer.
So, from above Usecase it should to be possible for the user or BM-SC to give IMS network a hint to do bearer switching, and whether the switching can be done depending on the operator’s policy.
Start of Proposed Text
5.2.3 Information flow of bearer switching between Unicast and Multicast for the ongoing IMS service
5.2.3.1 Bearer switching from Unicast to Multicast
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    Figure 4: Signalling flows for bearer switching from Unicast to Multicast
Note: IMS service host with multicast capability may be interpreted as separated nodes when it is depicted in two options of 5.2.1 and 5.2.2. In the IMS signalling via BM-SC, IMS service host with multicast capability will be separated nodes of BM-SC and IMS AS, and in the IMS direct control signalling flow, it represent the IMS application server.

  The IMS service host decides to poll for the bearer switching by recounting UE capabilities , which could be triggered by certain service level information, eg., the greatly increased users in the IMS session.  

1. The IMS service host collects the UE MBMS capability including the UE capabilities, MBMS support indicator and the QoS parameters in Capability Exchange

2. The IMS service host decides to replace the current unicast services to all UEs of the same IMS session with the multicast service

3. The IMS service host updates the IMS session to the UE in the IMS signalling
4. The UE shall answer the IMS service host with IMS provision response as 183 (session progress) for the resource reservation of the MBMS bearers

5. The UE shall interact with GGSN for the MBMS PDP context activation

6. The IMS service host assist with GGSN for the authentication and authorization of the MBMS bearer activation

7. After the successful activation of the MBMS bearers, UE shall answer the with IMS final response as 200 OK

8. UE deactivates or modifies the existing unicast PDP context accordingly

5.2.3.2 Bearer switching from Multicast to Unicast
5.2.3.2.1 Bearer switching originated by UE
The UE may give IMS network a hint to switch bearer when user instructs it or UE receives an indication from PS network which shows the UE MBMS context will be deactivated. Under this condition bearer switching from Multicast to Unicast maybe need.
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    Figure 5: Signalling flows for bearer switching from Multicast to Unicast originated from UE
Note: IMS service host with multicast capability may be interpreted as separated nodes when it is depicted in two options of 5.2.1 and 5.2.2. In the IMS signalling via BM-SC, IMS service host with multicast capability will be separated nodes of BM-SC and IMS AS, and in the IMS direct control signalling flow, it represent the IMS application server.
1. The UE has successfully established a service using MBMS bearer.

2. The UE receives info related to bearer switching. The info can be the user’s instruction to switch bearer or the indication from PS network which shows the UE MBMS context will be deactivated.
3. The UE sends this information to IMS AS. 

4. The IMS AS make bearer switching decision based on operator’s policy. Here it decides to choose using unicast bearer.

5. The IMS AS updates the IMS session to the UE in the IMS signalling.

6. The UE shall answer the IMS service AS with IMS provision response as 183 (session progress) for the resource reservation of the Unicast bearer.

7. The UE shall interact with SGSN and GGSN for the Unicast PDP context activation.

8. After the successful activation of the Unicast bearer, UE shall answer the IMS AS with IMS final response as 200 OK
9. The UE may interact with GGSN for the UE MBMS context deactivation.
Note: Step 9 could be skipped if the UE MBMS context has already been deactivated in step 2.
5.2.3.2.2 Bearer switching originated by BM-SC
When BM-SC has received an indication from PS network that UE MBMS context will be deactivated, it may notify IMS AS, then IMS AS can switch bearer. 
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    Figure 6: Signalling flows for bearer switching from Multicast to Unicast originated from BM-SC
Note: IMS service host with multicast capability may be interpreted as separated nodes when it is depicted in two options of 5.2.1 and 5.2.2. In the IMS signalling via BM-SC, IMS service host with multicast capability will be separated nodes of BM-SC and IMS AS, and in the IMS direct control signalling flow, it represent the IMS application server.

1. The UE has successfully established a service with MBMS bearer.

2. The BM-SC received a notification from PS network that MBMS bearer to UE(s) is no longer available.
3. The BM-SC sends a notification to IMS AS. 

4. The IMS AS make bearer switching decision based on operator’s policy. Here it decides to choose using unicast bearer.
5. The IMS AS updates the IMS session to the UE in the IMS signalling.

6. The UE shall answer the IMS service AS with IMS provision response as 183 (session progress) for the resource reservation of the unicast bearer.

7. The UE shall interact with SGSN and GGSN for the unicast PDP context activation.

8. After the successful activation of the unicast bearer, UE shall answer the with IMS final response as 200 OK
9. The UE may interact with GGSN for the UE MBMS context deactivation.
Note: Step 9 could be skipped if the UE MBMS context has already been deactivated in step 2.
End of Proposed Text
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