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Discussion
1.     Introduction

SA1 approved already text in TS 22.228 v7.2.0 that requires enhancements to IMS regarding support of media delivery over multicast bearers (see chapter 7.11):
7.11
Handling of multicast services

Multicast services allow IMS users and service providers to send multimedia to a group of  IMS users simultaneously in a unidirectional way of communication.  The underlying network may be able to support mechanisms that optimize the delivery of multimedia to the individual members of that group (e.g. MBMS  [7])
-
An IMS application located on an application server in the network shall be able to request that multimedia is sent to a group of  IMS users, which are specified by this request.

-
Depending on the capabilities of the underlying network IMS shall be able to use optimized mechanisms of the network (e.g. multicast capabilities such as MBMS [7]) for the delivery of multimedia to the group of  IMS users.

From operators’ point of view it would be desirable to profit from the radio-resource efficient broadcast / multicast mechanisms provided by MBMS transport services for IMS based services. Basic IMS capabilities and applications, which already exist in Rel-6, could optimize their media delivery by utilizing multicast bearers in the core network and multicast capability on the radio interface.
Example use cases could be found in traditional IMS services like PoC,  conference, and  some possible value-added services like digital TV, triple-play applications and multimedia (video, audio and text) gaming as well.  For instance, with the advance of IMS based services (e.g. PoC), it is seen beneficial if such services could – through usage of IMS – benefit from multicast capabilities of the underlying network (e.g. MBMS). Using these multicast capabilities (a) would ensure more efficient usage of radio resources and (b) could e.g. avoid the annoying effect that arises when multiple users in the same area receive the same audio media with slightly different delays.
2. Architecture of IMS over multicast bearers
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Figure 1 Architecture of IMS over multicast bearers

Since MBMS Enables resource and cost efficient data transfer to many users in parallel, IMS multicast applications e.g. sport events, broadcast ones e.g. emergency information, background ones e.g. Downloading, conversational ones e.g. multiparty conferencing, PoC, Gaming could based on the existing multicast bearer service architecture optimize their media delivery. 

IMS ASs perform the user authentication, authorisation and service provisioning functions through the Gmb interface to GGSN, and the media delivery through Gi interface.
The possible use cases could be a) to deliver PUSH services to a group of users in a football stadium e.g. PUSH services for Olympic Games, b) to deliver a conference service to a group of users in an enterprise service, c) to deliver audio, video media streams of a gaming service to a group of users at a hot spot.
More value-added combined services are FFS. 
3. Conference Use Case

To provide a clear understanding of the multicast service enhancement to IMS network entities, an example use case analysis for IMS conference is analyzed.
A conference is going to be set up for an enterprise meeting. Participators join the meeting with their MBMS capable UEs e.g. mobile phones, mobile PDAs and PCs. Possible changes to IMS conference signaling and media management described in the conference creation, joining and initiation scenarios.
Impacted IMS signaling procedures are highlighted with red bubbles and H.248 instructions in blue ones.

3.1 Conference Creation
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a) In Step 9, MRFC controls MRFP to prepare one unicast bearer for the uplink media stream and one multicast bearer for the downlink stream to UE#1. 
b) In Step 10, 11, 13, MRFC send UE#1 both the uplink and downlink media bearers information in IMS signaling, possibly included in SDP body.
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 creation. But if UE failed to activate MBMS bearer services, it should be indicated in IMS signaling as PRACK message with the desired unicast media address information. MRFC should check the result of media negotiation, and make sure whether this is a successful multicast session and handle the abnormal one according the application policy. 
e) In a successful scenario, the PRACK message is sent to MRFC with the media session parameters UE choose for the conference, including the uplink address and the downlink address. 
3.2 Conference Joining
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a) When UE#1 joins an IMS conference, MRFC controls MRFP to set up one unicast uplink bearer and one multicast downlink bearer in Step 7.

b) MRFC informs UE both the uplink and downlink media bearer information with IMS signaling, within SDP Body of SIP messages 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 PRACK message to MRFC, and MRFC should handle it according to the application policy.
3.3 MRFC Invite UE to a conference
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a) When MRFC/AS invites a UE to a conference , the INVITE message should carry one unicast uplink and one multicast downlink bearer information in Step 1,3,5. 
b) UE#2 gets the INVITE message and analyzes the media information to activate multicast bearers according to MBMS activation procedures. 
c) In a MBMS capable scenario, MRFC/AS would instruct MRFP to set up one unicast uplink bearer and one multicast downlink bearer for UE#2 according the conference media information. 
d) If UE failed to activate MBMS bearer services, it could be indicated in the 183 message, and MRFC should decide whether to set up a unicast only session for UE#2 or not based on the application policy.
e) In a successful scenario, all IMS signaling messages should carry one unicast uplink bearer and one multicast downlink bearer information in the SDP bodies.

Whether to manage both MBMS and non-MBMS UEs in one conference should be handled according to the policy of AS. There are two options at least, one is to cover both of them by two parallel sessions of multicast and unicast, and the other is to only accept MBMS capable UEs in the multicast conference session and decline all non-MBMS UEs. The details of how to achieve it is FFS.
3.4 Gmb reqirements to MRFC 
When UE initiate an IGMP join request to the network, triggered by IMS signalling with the multicast address, MRFC should perform user authentication procedures with GGSN and authorize the UE if it is a registered user of  the IMS service, and then create the charging information. In these steps, MRFC should allocate a global unique TMGI for the specific group and pass it to the UE through GGSN and SGSN for MBMS activation messages.
When GGSN reports any modifications of bearer services, a per user based check should be executed by MRFC to manage membership and legislated use of multicast bearers. 

After recieving MBMS deactivation messages, MRFC should stop charging accordingly.
4. UE Impacts
There could two approaches to fulfill the requirements of the multicast service.

The UE may indicate the support of multicast addresses and receive multicast addresses from the IMS core network using standard IMS procedures. These multicast addresses are afterwards used by the UE to establish multicast bearers, e.g. through MBMS activation procedures. It could be possible that UEs supporting multicast bearers and UEs not supporting multicast bearers participate in a multiparty communication service. 

In the other alternative, the UE may join a multicast based service without any indication of its capability. The IMS AS provides the pair of media addresses in IMS signaling. If the UE is multicast capable, it will accept the session and initiate the multicast bearers according to the SDP information, e.g. through MBMS activation procedures. Or if the UE is not multicast capable, it could reject the session with an indication of a specific error message e.g. 403 which is FFS. It could be a decision for the IMS AS whether to include the UE in this multicast capable only service or not. If it is required to include the UE not supporting multicast bearers in the service, a unicast session for the UE shall be established. 

Multiple IP address support is required. 
Additional impacts are FFS.
5 IMS Impacts
To IMS entities as MRF, PoC server and ASs, it is required to fulfill functions as Membership management,  Session and Transmission management,  Transport and Security complying with TS 23.246, 33.246.
a) Membership function could have been existing in IMS ASs as PoC and conference servers should have managed members in a session by groups.

b) The New Session function in IMS over MBMS scenarios are the multicast media information check procedures and MBMS context activation and deactivation procedures. IMS AS should check the SDP information in response messages to be sure whether it is a MBMS capable UE and it is ready for MBMS transmission. IMS ASs should execute MBMS context activation before the transmission and deactivate it after the service.

c) The transmission function in IMS ASs should deliver the downlink media to the multicast group through Gi interface.

d) Security function may implement authentication and authorization functions based on the member information got from IMS signaling. For instance, AS may authenticate UEs by comparing IP address in IMS signaling and the one sent by GGSN. No further authorization tokens needed for UE authentication. If AS implemented more restricted access administration policy, an authentication and authorization  token may be transmitted to UE by IMS signaling or some user plane signaling.

e) Proxy and Transport function could be used in UE roaming scenarios, which is FFS.

f) Announcement function may not be necessary for IMS AS could be sure that UE is ready for MBMS sessions in IMS signaling.

Other use cases like more complicated combined service scenarios for more IMS based service might be investigated in SA2 later on to get a more general view of impacts to IMS entities and signaling.

6. PS domain Impacts

6.1 GGSN
Normal MBMS procedures of Gmb and Gi interface could be inherited.

6.2 SGSN
Normal MBMS management procedures could be inherited.
7. User Experience
When activating the MBMS bearer services for IMS applications, the single sign-on experience could be achieved by the user authentication in the IMS domain.
Proposal

The objective of this discussion paper is to propose starting work in SA2 on the usage of multicast bearers for IMS services by change requests against TS 23.228 to fulfill the requirements in TS22.228. Depending on the capabilities of the underlying network IMS shall be able to use optimized mechanisms  of the network  e.g. multicast capabilities for the delivery of multimedia to multiple IMS users.Enhancements to IMS functions and interfaces have to be analyzed. In addition, this contribution proposes to analyze certain IMS based services like Conferencing regarding the usage of multicast bearers. If feasible, multimedia applications like Mobile Gaming should also be taken into account. Procedures in the UE and IMS network entities, e.g. Application Servers, have to be studied and standardized.  Possible QoS and charging impacts are FFS. This work should take the existing IMS and MBMS architectures as a basis and ensure backwards compatibility.
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