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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):

-
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 exists 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.

2. IMS Impacts
UE

When initiating or joining an IMS session, the UE obtaines multicast media parameters, e.g. a multicast address, from the network (Application Server, MRFC). In case of a multicast session the UE executes the MBMS activation procedure and possibly authenticates and authorizes as requested by the service when initiating or joining an IMS multicast service. 

IMS Network Entities
MRFC, PoC server and IMS Application Servers are responsible for multicast service signaling in the multicast bearer service architecture. In the media planeMRFP, PoC media function and AS media function serve as multicast  content delivery functions, e.g. by sending media to a multicast address.
IMS functionalities as MRFC, MRFP, PoC server and AS have to provide additional functions and interfaces to support the multicast bearer service. Procedures in MRFC, PoC server and AS are FFS and have to be standardized according requirements for the Gmb interface.
3. MBMS  Impacts

Multicast servers in the IMS domain serve signalling functions in the multicast service architecture by interacting with the GGSN. The IMS multicast server functions for different multicast bearer services may be provided by several IMS network elements. Since the GGSN may interact with different multicast servers simultaneously, the Gmb protocol may support the use of proxies to correctly route the different signalling messages in a manner, which is transparent to the GGSN.  
The GGSN uses the Gmb interface:
· to request activation/deactivation of a user for a multicast MBMS service, 

· to register/de-register the GGSN for receiving a multicast MBMS service,  
· to receive indication of session start and session stop messages, which shall cause the GGSN, SGSN and RAN to set up/tear down the appropriate resources for the service,
· to route multiple simultaneous multicast bearer sessions between GGSN and IMS multicast servers.
MBMS mechanisms and procedures at the Gmb interface should be inherited.
Normally IMS services are provided in the home network, e.g. conferencing server located in the home IMS network. As a consequence, the MBMS PDP context has to terminate in a first step also in the HPLMN because the multicast address is allocated by the AS in the HPLMN and cannot be used in a roaming network for routing of packets.
4．PoC Use Case
To provide a clear understanding of the multicast service enhancement to IMS network entities, an example use case analysis for PoC is described.
As stated in Annex B of OMA Push to Talk Over Cellular 2 Requirements Draft Version 2.0 - 20. September 2005, the PoC 2 multicast feature applies to PoC Group Sessions and is optional for PoC 2. This feature requires PoC server to utilize multicast capabilities in the underlying radio access network.  If the PoC 2 multicast feature of PoC Group Sessions is supported the following requirements apply: 
· Service Provider policy and/or PoC User subscription SHALL determine if a given Pre-arranged or Chat PoC Group Sessions is able to utilize multicast capability for media.
· A multicast enabled PoC user accessing PoC service via a multicast access network SHALL be able to establish a PoC Session that uses multicast capabilities for the transport of downlink PoC media.

· The service SHALL provide capability to include members that are not Multicast capable through normal PoC procedures.
Other reference of PoC requirements are:

a) OMA-REQ-2005-0146 
A PoC user SHALL be able to establish a PoC Session whose media makes use of multicast capabilities for the distribution of downlink PoC talk-bursts.  

b) OMA-REQ-2005-0146R01-PoC2-multicast_use_case
· Service Provider policy and/or user subscription SHALL determine if a pre-arranged or chat group of users are able to utilize multicast capability for media or not.  

· The Service provider SHALL have the capability to configure multicast policy and related multicast service information for the PoC group
· A PoC user SHALL be able to establish a PoC Session whose media makes use of multicast capabilities for the distribution of downlink PoC talk-bursts.   

· Service Provider policy and/or user subscription SHALL determine if a pre-arranged or chat group of users are able to utilize multicast capability for media or not.  

· The Service provider SHALL have the capability to configure multicast policy and related multicast service information for the PoC group
c) OMA-REQ-PoC2-2005-0157R01-was-0064-POC2-B.2.10-mcast-additional-Requirement
· The PoC2 multicast feature applies to PoC Group Sessions and is optional for PoC2. This feature requires multicast capabilities in the underlying radio access network.  If this optional feature is supported the following requirements apply:

· Service Provider policy and/or PoC User subscription SHALL determine if a given Pre-arranged or Chat PoC Group Sessions is able to utilize multicast capability for media.  

· A multicast enabled PoC user accessing PoC service via a multicast access network SHALL be able to establish a PoC Session that uses multicast capabilities for the transport of downlink PoC media.   

· The service SHALL provide capability to include members that are not Multicast capable through normal PoC procedures .
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.
1) PoC server informs invited Client B about the multicast address through SIP message exchange.  
2) PoC Client B should analyze the INVITE message from PoC server for information on multicast parameters, e.g. the multicast address to be used.
3) 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.
4) After successful MBMS media negotiation with Client B, the PoC server indicates Client A to join the multicast bearer context in the response message. 

5) Client A activates MBMS context, if it is MBMS capable.  
6) When Client A tears down the PoC session, it should deactivate the MBMS context.

[image: image1] In this scenario, modified PoC signaling messages are e.g. the INVITE message sent by the PoC server to the terminating UE and the 200 OK response from the PoC server to the originating UE. If MBMS service authentication and authorization procedures are required by the PoC server according to the policy of the service provider on Gmb interface, this should follow TS 29.061. 
In a special scenario of including non-MBMS capable UEs in a PoC group, two session establishment  and media delivery mechanisms have to be managed by the PoC server. This is FFS.
Other use cases like Conferencing should be investigated in SA2 later on.
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 and possibly TS 23.246. Enhancements to IMS and MBMS functions and interfaces have to be analyzed. In addition, this contribution proposes to analyze certain IMS based services like PoC and 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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