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1. Abstract

This contribution makes a number of editorial corrections to TR 23.847.

2. Proposal

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

Introduction

During the definition of MBMS enhancement requirements, IMS support of media delivery over multicast bearers has been identified in TS 22.228 [2] as follows:


Multicast services allow IMS users and service providers to send multimedia to a group of IMS users simultaneously in an 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])
Initial understanding of the architectural implications would base on the regional services to grouped IMS users provided at hot spots such as a football stadium. From such a requirement point towards the feasibility analysis and more IMS services should be investigated for the better understanding of the use and applicability of multicast bearers (e.g. MBMS) in the context of IMS.
1
Scope

This study analyzes the feasibility and applicability of using multicast bearers (e.g. MBMS) in the context of IMS-based applications.

This study item captures the results of the technical considerations and solutions for transporting IMS services over multicast bearers with a focus on the possible enhancements to IMS functionalities and relevant charging, security and service provision procedures.

A brief summary of considerations include:

-
Signalling procedures of multicast enabled IMS services should be analyzed based on the grouped communication scenarios and possible optimisations to the delivery mechanisms should be investigated.

-
Charging and policy control procedures according to the PCC architecture.

-
Service provision procedures both in network elements and UEs.

-
Possible security requirements to multicast enabled IMS functionalities and bearer service entities.

-
Real-time QoS requirements e.g. delay , interruption.

-
UE capability requirements.
***************** Second Change ******************************

4.1
Context of this study
This study describe architectural concepts and procedures for IMS service functionalities utilizing multicast bearer based on MBMS bearer services defined in TS 23.246 [3].
4.2
Goals of this study

The study identifies the improvements to IMS service functionalities needed to utilize the multicast bearer services in the core network and related enhancements needed to PCC, service provisioning and security requirements, and identifies the affected standards and the appropriate change requests.
****************** Third Change ******************************

5.2
Procedures to combine IMS session signalling with MBMS bearer services

This clause describes the procedures for IMS applications using MBMS as a bearer. The IMS AS should be able to find out UE capabilities and whether MBMS is supported at the location where UE resides. Based on this information, the IMS AS decides which bearer will be used for the IMS application, which will be MBMS in this case. The IMS AS may communicate with the BM-SC for provisioning of the MBMS bearer service. After this the MBMS procedures will take place. Figure 2 shows an information flow for the procedures for IMS applications using MBMS as a bearer.
For some services in which MBMS is used as default bearer, e.g. IPTV, UE capabilities exchange and related procedures are not required.
Editors Note:
It is for further study how the IMS AS identifies that the MBMS bearer is supported at the location serving the UE. 
5.2.1
IMS multicast signalling via BM-SC
5.2.1.1
Alternative 1
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Figure 2: Information flow for IMS applications using MBMS as a bearer
The information which is exchanged during the service discovery may include the related MBMS information, such as IP addresses, if the multicast service is available or preconfigured in the network before IMS session establishment, e.g. IPTV.
1. Initiation of the IMS session. 

2.
Exchange of MBMS capabilities. This information should include the UE capabilities, MBMS support indicator and the QoS parameters. The MBMS support indicator indicates whether MBMS is supported at the location where UE resides.

NOTE 1:
This may be done after or during the IMS session initiation.
3.
The IMS AS decides what bearer should be used for the IMS application. The IMS application bases this decision on the information received during the MBMS capability exchange. In this case, the IMS AS chooses MBMS as bearer for the IMS application.
NOTE 2:
Step 2 through step 3 may be skipped if the multicast service is already available or preconfigured in the network before IMS session initiation.
4.
The IMS-AS communicates with the BM-SC for assignment of a unique multicast IP address/ port and TMGI, and for provisioning of other information related to the MBMS bearer service, e.g., SDP parameters, QoS parameters etc. This interaction can be done before the IMS session initiation (step 1) depending on the service.
5.
At the MBMS bearer signalling, the information regarding the bearer decision of the IMS AS is exchanged. In addition also the QoS parameters should be exchanged.
6.
Modification of the IMS session.
NOTE 3:
Step 5 through step 6 may be skipped if the multicast service is already available or preconfigured in the network before IMS session initiation.
7.
MBMS bearer activation procedures as defined in TS 23.228 [2].
8.
MBMS session start procedures as defined in TS 23.228 [2].

9.
The MBMS data transmission takes place certain time after the MBMS session start procedures.
10.
IMS signalling for session tear-down.
11.
MBMS bearer deactivation procedures as defined in TS 23.228 [2].
****************** Fourth Change ******************************

5.2.3
Information flow of bearer switching between Unicast and Multicast for the ongoing IMS service

5.2.3.2
Bearer switching from Multicast to Unicast
5.2.3.2.1
Bearer switching originated by UE

The UE may give IMS network a hint to switch bearer when user instructs it or UE receives an indication from PS network which shows the UE MBMS context will be deactivated. Under this condition bearer switching from Multicast to Unicast maybe need.
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    Figure 5: Signalling flows for bearer switching from Multicast to Unicast originated from UE
Note: IMS service host with multicast capability may be interpreted as separated nodes when it is depicted in two options of 5.2.1 and 5.2.2. In the IMS signalling via BM-SC, IMS service host with multicast capability will be separated nodes of BM-SC and IMS AS, and in the IMS direct control signalling flow, it represent the IMS application server.
1. The UE has successfully established a service using MBMS bearer.

2. The UE receives info related to bearer switching. The info can be the user’s instruction to switch bearer or the indication from PS network which shows the UE MBMS context will be deactivated.
3. The UE sends this information to IMS AS. 

4. The IMS AS make bearer switching decision based on operator’s policy. Here it decides to choose using unicast bearer.

5. The IMS AS updates the IMS session to the UE in the IMS signalling.

6. The UE shall answer the IMS service AS with IMS provision response as 183 (session progress) for the resource reservation of the Unicast bearer.

7. The UE shall interact with SGSN and GGSN for the Unicast PDP context activation.

8. After the successful activation of the Unicast bearer, UE shall answer the IMS AS with IMS final response as 200 OK
9. The UE may interact with GGSN for the UE MBMS context deactivation.
Note: Step 9 could be skipped if the UE MBMS context has already been deactivated in step 2.
****************** Fifth Change ******************************

5.3
Charging and Policy control enforcement
In the cases when the multicast bearer decision was made at the initiation of the service, there is no requirements to current PCC to create the charging and policy control rule for the multicast bearer for the resource management would be performed at Gmb interface from GGSN to the multicast service control host as the equivalent function entity of BM-SC in R6 MBMS architecture. 
However, this is somehow different with normal PCRF behaviour upon receiving SDP information from P-CSCF because the producing of the policy and charging rule to the IMS multicast media bearer shall be prohibited by additional self-awareness of multicast addresses in PCRF. In this case, the judgement of multicast addresses would be required based on the pre-configured IP multicast address allocation information in PCRF.
Note: How to manage IP multicast address allocation information in PCRF is FFS.

In some other cases as the bearer switching of ongoing sessions, the example signalling flow is shown as the following figure 
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Figure 6. signalling flow of bearer switching from unicast to multicast with PCC

1. 1.
The IMS service host collects UE MBMS capability in Capability Exchange

2. 2.
IMS service host decides to replace the current unicast services to all UEs in the same IMS session with the multicast bearer service

3. 3.
The IMS service host updates UE with the multicast address information of the media in the IMS signalling
4. 4.
UE shall interact with GGSN for Multicast PDP context activation

5. 5.
IMS service host interact with GGSN for the authentication and authorization of the multicast bearer 

6. 6.
After the successful activation of Multicast PDP context, UE shall answer the IMS service host with the final response as 200 OK

7. 7.
The IMS P-CSCF updates PCRF with the confirmed information of modified media in IMS signalling after the successful activation of multicast bearers

8. 8.
Updated policies should be provided to PCEF accordingly 
9. 9.
UE shall deactivate or modify the unicast PDP context accordingly
In step 7, the PCRF would update the PCC rule of the existing PDP context for the QoS downgrading for the set-up of the separate multicast bearer for the current media plane.

In all possible and practical service scenarios, another case shall be taken into account. 

When the new multicast bearer intends to replace the existing bearer in the network, PCRF shall update the rule in PCEF to filter out the old one accordingly. 
So in the first case that the new multicast media bearer is based on an existing one and only intends to replace part of it, so downgrading of the bearer QoS would be measured and performed by PCRF from the network resource management view. And in this case, the downgrading criterion should be further clarified.
In the other case of bearer replacement, the set-up of a new multicast bearer in the network requires PCRF to prohibit the correspondent unicast bearer in PCEF. 
Note:
PCRF criteria on QoS downgrading or termination of the existing PDP context is FFS. 
Note:
The impacts on PCRF would be further investigated and evaluated.
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