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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 analyze of traditional IMS use cases as PoC and conference, for basic IMS services a general service and media control procedures as the Figure below. 
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Figure 5: General procedures to combine IMS Services with multicast bearers
1. After service discovery procedures, UE could initiate IMS services by sending Invite message to the multicast service host server in IMS domain. How to discover the IMS multicast service is FFS. IMS session level charging should start at the beginning first Invite message. 
2. In 200 OK- the successful session response from IMS AF should indicate both the unicast transport address for uplink media stream and the multicast transport address for downlink media. MBMS capable UE should identify the multicast bearer requirement from AF and initiate MBMS bearer signalling.
3. UE sends the IGMP message to join the multicast group of GGSN.  
4. GGSN sends the user authentication request to the IMS functionality which hosts the user service profile to execute service level authentication. 
5. IMS AF may authorise the user base on the service subscription and indicate GGSN with the multicast service information for the multicast bearer context management and eventually for UE to initiate the bearer activation.   
7. MBMS notification and response were exchanged between SGSN and GGSN according to TS23.246
9. UE initiates MBMS activation after the request from SGSN according to TS23.246. 
10. SGSN may request MBMS context from GGSN
11. GGSN will ask authentication of the user’s multicast service to the IMS AF hosting the user service.
15. After the authentication of IMS multicast service, a successful could be proceeded following TS23.246. From IMS AF, MBMS session start procedures should be initiated and the transmission should follow up.
16. When UE initiates Bye message to end the session. 
18. After confirm the session tear-down to UE, IMS AF may initiate MBMS UE deregistration procedure and stop IMS charging in the following steps.
Proposal

Based on this discussion paper, it is proposed to incorporate section 2 to TR 23.847 as the general description in 5.2 as the procedures to enable IMS based services.
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24. H.248 interaction to connect through conference connection resources for UE#1
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