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**************************First Change********************************

4.7
Multimedia Resource Function

The architecture concerning the Multimedia Resource Function is presented in Figure 4.7 below.
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Figure 4.7: Architecture of MRF

The MRF is split into Multimedia Resource Function Controller (MRFC) and Multimedia Resource Function Processor (MRFP).

Tasks of the MRFC are the following:

-
Control the media stream resources in the MRFP.

-
Interpret information coming from an AS and S‑CSCF (e.g. session identifier) and control MRFP accordingly.

-
Generate of CDRs.

When a multicast address is allocated to the media resource for a specific group of users, MRFC should perform the membership function, session and transimission function and possible security function as required in TS 23.246 5.1.
Basic MRFC functions and applications procedures should be supported when a multicast session failed to be initiated, and the backward compatability should be taken into account.
**************************Second Change********************************
5.20
Support for Multicast bearers
5.20.1 General
This clause describes architectural concepts and procedures for ultilizing multicast bearer services of the underlying network to optimize the meida plane delivery of IMS services as conference and PoC. 
Multicast services allow IMS service providers to send multimedia to a group of  IMS users simultaneously in an unidirectional way of communication.  An IMS application located on an application server in the network shall be able to initiate a multicast serice to UEs by idicating multicast bearer information within normal IMS signalling, and modify and terminate the service by interacting with GGSN directly through Gmb interface.

The multicast bearers should be managed based on groups of  IMS users, which are specified by applications.
Example use cases could be traditional IMS services like conference, PoC,  and  some possible value-added services as digital TV, triple-play applications and gaming . It depends on the deployment of applications where to realize the management fuction of multicast bearers. In general, necessary functions as Membership management,  session and transmission management,  transport are required to comply with TS 23.246, and the security function should be implemented according to TS 33.246. And the authentication and authorization procedure of multicast users could be considered as registered users in MBMS services for the finished IMS service subscriptions. 
For IMS enabled UEs, the MBMS features should be incorporated. UEs would be required to analyze the pair of media addresses in  IMS signaling and initiate an IGMP join for multicast bearer set up procedures, then a normal MBMS activation procedures should be excecuted by UEs if it is supported. Or an error message of unsupported media should be sent as 403 message to inform the IMS AS the failure of the session initiation. 
The prosess logic after the failure indication from the UE should be decided by the application policy. But the failure of an individual UE  should not disturb the session ready for other users. 
5.20.2 5.20.2 Procdures to enable IMS conference over multicast bearers
5.20.2.1 Conference Creation
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In a scenario of creating a conference with factory URL, most signaling messages should be inherited with following modifications to the procedures. 
a) In Step 9, MRFC controls MRFP to set up 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, included in SDP body.

c) UE#1 should analyze the addresses provided in IMS messages and activate multicast bearers according to TS 23.246 8.2. 

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  403 message with the appriate Reason header. 
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. 

5.20.2.2  Conference Joining
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In a scenario of joining a conference initiated by the UE, most signaling messages should be inherited with following modifications to the procedures. 

a) When UE#1 joins a 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 enclosed in the  SDP Body in Step 8,9,10. 

c) UE#1 should analyze the addresses provided in IMS messages and activate multicast bearers according to TS 23.246 8.2. 

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 by the response message as 403 to MRFC, and MRFC should handle it according to the application policy.

 5.20.2.3 MRFC/AS Invite UE to a conference
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In a scenario of joining a conference initiated by the MRFC/AS, most signaling messages should be inherited with following modifications to the procedures. 

a) When MRFC/AS invites a UE to a conference , one unicast uplink bearer and one multicast downlink bearer information should be sent out in INVITE messages as Step 1,3,5. 

b) UE#2 gets the INVITE message and analyzes the media information to activate multicast bearers according to TS 23.246 8.2. 

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 by the 403 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.

5.20.3 5.20.3 Procedures to enable IMS PoC over multicast bearers
The multicast feature of PoC requires PoC server to utilize multicast capabilities in the underlying radio access network, which is optional. If the multicast feature of PoC Group Sessions is supported the following requirements apply: 
· 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.

· Whether to provide the service to members that are not Multicast capable shall be decided by the service provider’s policy. 
· The Service provider SHALL have the capability to configure multicast policy and related multicast service information for the PoC group
Other reference of PoC requirements are:

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 to abtain multicast parameters, e.g. the multicast address.

3) If Client B is MBMS enabled, MBMS activation procedures should be executed according to TS 23.246 8.2 before sending 200 OK reponse 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.
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In a 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.
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