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1.     Introduction

In most IMS multicast use cases as PoC, conference, a common IMS signaling combined with MBMS activation and deactivation procedures could be abstracted based on the successful sessions. Two use cases of IMS conference and PoC have been analyzed with more details. 
1.1 Conference Use Case
The example multimedia conference is set up for an enterprise meeting. People from different departments joined the meeting with their MBMS capable UEs as mobile phones, mobile PDA and mobile PC. Possible changes to IMS conference signaling and media management illustrated in the conference joining and initiation scenarios.

Impacted IMS signaling procedures are highlighted with red bubbles and impacted H.248 instructions in blue ones.

UE initiated Conference Joining
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Figure 1 Multicast conference joining
a) When UE#1 joins a IMS conference, MRFC/AS controls MRFP to set up one unicast uplink bearer and one multicast downlink bearer in Step 7.

b) MRFC/AS informs UE both the uplink and downlink media bearer information with IMS signaling ( in Step 8,9,10) . 

c) UE#1 should analyze the addresses provided in IMS messages and activate multicast bearers according to MBMS activation procedures. 

d) If UE is MBMS capable, there could no changes to the following procedures of IMS conference joining, except for one unicast uplink bearer and one multicast downlink bearer in SDP Body of SIP messages . 

e) If UE fails to activate MBMS bearer services, it could be indicated in the SIP reponse message to MRFC/AS, and MRFC/AS should handle it according to the application policy.

After several UEs joined the conference hosted in MRFC/AS, several uplink media streams and a shared multicast stream for downlink media could be managed by MRFC/AS as shown in Figure 2.
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Figure 2 Multicast conference uplink and downlink media management

Whether to manage both MBMS and non-MBMS UEs in one conference should be handled according to the policy of AS.
1.2 PoC Use Case

To a PoC service provided via multicast enabled PoC server and the underlying network, the basic architecture for service management would be illustrated in Figure 3. There is no change to PoC control signaling carried in P2P bearers, however the downlink media could be carried by multicast bearer services. 
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Figure 3 Multicast enabled PoC service

When PoC client A invites Client B to a PoC session in one PLMN, following possible signaling procedures should be modified or added to enable the PoC service delivered through multicast bearers.
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Figure 4 Signaling for PoC on multicast bearer services

a) PoC server informs invited Client B about the multicast address through SIP message exchange.  
b) Termination Client B should analyze the INVITE message from PoC server for information of multicast parameters, e.g. the unicast address of uplink session and the multicast address for downlink session.

c) If Client B is a MBMS capable UE, MBMS activation procedures should be executed according to TS 23.246 before sending 200 OK to the PoC server.

d) PoC server also indicates Client A to join the multicast bearer context in the response 200 OK message with the unicast address of uplink session and the multicast address for downlink session. 

e) Talk burst of PoC should be delivered in the multicast session.  

f) If Client A or B would like to quit the PoC session, it should deactivate the MBMS context as well.
In a successful scenario, modified PoC signaling messages are :

A. INVITE message sent by the PoC server to the terminating UE: both uplink unicast media session address and downlink multicast media session address included in SDP body

B. 200 OK response from the PoC server to the originating UE: both uplink unicast media session address and downlink multicast media session address included in SDP body. 

In a unsuccessful scenario, eg. the termination UE fails to activate MBMS context or the originating UE might be a non-MBMS capable UE, whether to provide the service to include members that are not Multicast capable should follow Service Provider’s policy. Two options might be provided as described in conference scenarios.
2. General procedures for IMS multicast services
Based on the above service examples of traditional IMS use cases as PoC and conference, the general multicast service realization could be summarized in Figure a. 
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Figure a: Multicast service activation and deactivation with capability query
1. The normal IMS signalling is established between UE and the IMS AS to initiate the IMS session, e.g. Invite message to a conference server. 

Note’s:  It is FFS whether the service discovery procedures are needed for UE to get the IMS service information. If yes, the procedures at Ut interface may be used and it is a decision of the application. 
        
2. IMS AS initiates the multicast bearer capability query to UE for preparation media bearers based on the result of capability negotiation. The signalling to fulfil the requirement is FFS.

Note’s:  IMS AS shall evaluate the capability information from UE and execute the bearer preparation before it confirm UE with the updated media information. 
3. IMS AS may update the media information to UE with IMS signalling and indicate the multicast media parameters to UE for the bearer activation.  
4. UE should start the multicast bearer activation procedures with the information from IMS signalling, e.g. the MBMS multicast service activation as TS 23.246 8.2. 
5. IMS AS may start the multicast service start procedures if the downstream media is ready for transmission, e.g. the MBMS session start procedures as TS 23.246 8.3. 

Note’s:  The downstream media should be delivered a certain time after the session start procedures.  
6. Either IMS AS or UE may tears down the IMS session during the ongoing multicast service.
7. Either IMS AS or UE may initiate the multicast bearer deactivation procedures, e.g. the MBMS multicast service deactivation according to TS23.246 8.7. 
However, there is could be another possibility to realize the preconfigured multicast only services in IMS in Figure b.
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Figure b: Multicast service activation and deactivation without capability query
1. The service discovery procedures between UE and IMS AS might be necessary to inform UE about the service attributes as the multicast bearer only. The details of the information to UE and the UE behaviour are FFS.  

2. The normal IMS signalling is established between UE and the IMS AS to initiate the IMS session, e.g. Invite message to a conference server. The multicast bearer parameters are included in the IMS signalling for UE’s bearer activation
3. UE should start the multicast bearer activation procedures with the information from IMS signalling, e.g. the MBMS multicast service activation as TS 23.246 8.2. 

4. MS AS may start the multicast service start procedures if the downstream media is ready for transmission, e.g. the MBMS session start procedures as TS 23.246 8.3. 

5. The downstream media should be delivered a certain time after the session start procedures.  

6. Either IMS AS or UE may tears down the IMS session during the ongoing multicast service.

7. Either IMS AS or UE may initiate the multicast bearer deactivation procedures, e.g. the MBMS multicast service deactivation according to TS23.246 8.7. 

Proposal

Based on this discussion paper, it is proposed to incorporate the following statements to TR 23.847 as the general description in 5.2 as the procedures to enable multicast-based IMS services.
************************************************Change***********************************************************
5.2       Procedures to combine IMS session signalling with multicast bearer services 

To the traditional IMS services as PoC and conference, the parallel bearers of multicast and unicast might be required based on the service provider’s decision. Then the capability negotiation is necessary for IMS AS to retrieve UE’s multicast capabilities. Although in other use cases the multicast capability query may not be mandate as the service is always provided with multicast bearers, UE shall have the capability to negotiate the bearer condition with the application service if it is required by the service policy.

Figure 3 depicts the general procedures between UE and the IMS domain for the multicast service realization.
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Figure 3: Multicast service activation and deactivation
1. The normal IMS signalling is established between UE and the IMS AS to initiate the IMS session, e.g. Invite message to a conference server. 

Note’s:  It is FFS whether the service discovery procedures are needed before UE to join the IMS service. Also to the IMS signalling for session set-up, a provision response may be considered as the final confirm from IMS AS could be after the bearer decision. 
2. IMS AS could initiate the multicast bearer capability query to UE for preparation media bearers based on the result of capability negotiation, if UE’s multicast capability is necessary for application decisions. The signalling to fulfil the requirement is FFS.

Note’s:  IMS AS shall evaluate the capability information from UE and execute the bearer preparation before it confirm UE with the updated media information. 

3. IMS AS may update the media information to UE with IMS signalling and indicate the multicast media parameters to UE for the bearer activation, if the media information of IMS session has been set to multicast bearers.  

Note’s:  If only provisioning responses are sent to UE in step 1, a final response as 200 OK with SDP information should be confirmed to UE.
4. UE should start the multicast bearer activation procedures with the information from IMS signalling, e.g. the MBMS multicast service activation as TS 23.246 8.2. 

5. IMS AS may start the multicast service start procedures if the downstream media is ready for transmission, e.g. the MBMS session start procedures as TS 23.246 8.3. 

Note’s:  The downstream media should be delivered a certain time after the session start procedures.  

6. Either IMS AS or UE may tears down the IMS session during the ongoing multicast service.

7. Either IMS AS or UE may initiate the multicast bearer deactivation procedures, e.g. the MBMS multicast service deactivation according to TS23.246 8.7. 

Note’s: The baseline procedures should be a starting point of signalling between all entities in Figure 3, more detailed descriptions might be added based on the further study. 
*****************************************End of Change***********************************************************
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24. H.248 interaction to connect through conference connection resources for UE#1
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7. H.248 interaction to create conference connection resources for UE#1
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