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1. Introduction

Current IMS services can distribute multimedia to multiple IMS endpoints via point-to-point connection. It's beneficial to introduce multicast capability to IMS services. Then: 

· Downlink resource for the same content can be shared

· Network and/or radio resource usage is optimised

In this paper, possible methods are discussed to achieve the resource-sharing concept to one-to-many IMS services, special for the downlink transmission.
2. Discussions

2.1. Problem faced

To realize the above-mentioned idea, the new feature of multicast shall be added to IMS core and/or IP-CAN. 
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Figure 1: Simplified IMS structure

· Part 1: Multicast in IMS core 

- Optimize current unicast IMS session to multicast IMS session 

From the IMS core perspective, IMS core is based on SIP/SDP, although SIP itself [RFC 3261] support multicast conference, no multicast capability is defined for IMS session setup. Then what shall we do is to plant the multicast capability defined in RFC 3261 into IMS specs to introduce extension to current IMS specs.

This could be a basic SIP conference mechanism, where each participant maintains a SIP session with the conference focus via point-to-point signalling. From the conference focus to each of the participant, the media is multicast.
· Part 2: Multicast in IP-CAN 

- Use MBMS Bearer Service to carry IMS session

From the IP-CAN perspective, e.g. UMTS, multicast capability has been defined - MBMS. However IMS session cannot use this capability now. Then what shall we do is to create connection between IMS session and MBMS to let IMS session use the already multicast capability.

Using MBMS Bearer Service to carry IMS session can optimize the transmission in IP-CAN for IMS. Furthermore it provides the possibility that MBMS Bearer Service is extended to carry non-MBMS User Service. 

This option needs extra interface definition between the application (IMS service) and underlying network technology (MBMS). 
2.2. Solution to part 1

We propose to introduce the multicast capability defined in RFC 3261 [1] into IMS specifications.

2.2.1. Requirement proposal

In this section we’d like to add scenarios to cover the use case of option 1.

· Scenario 1

For an ongoing unicast conference, an endpoint or AS on behalf of an endpoint may want to add new participant to a conference. At this time, the endpoint or AS representing it may detect the need to change the unicast conference to multicast conference to take the resource usage efficiency into consideration.

[Proposal 1-1]


We propose to add functions so that one IMS endpoint or AS who controls a unicast conference can initiate the change from unicast conference to multicast conference.
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Figure 2: Change an unicast conference to multicast conference

· Scenario 2

Compare to scenario 1 one IMS endpoint or AS may need to initiate a multicast conference directly.

[Proposal 1-2]

We propose to add functions so that one IMS endpoint or AS can start a multicast conference.
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Figure 3: Initiate a multicast conference
2.2.2. Impacts analysis

· Impacts on AS

With the ability defined for above scenarios, the AS shall be able to:

1. Upon receiving a INVITE to a new endpoint, detect the need of changing from unicast conference to multicast conference and make a decision. If decide to change,

a) Modify a unicast session description to a multicast session description by adding session id and version identifiers in the session description, for example in the “o“ field of SDP and forward to the new requested endpoint.

b) Generate re-INVITE to UEs involved in the current unicast session with the new session description.

2. On behalf of one endpoint to INVITE other endpoints to join a multicast conference and add multicast address and session descriptions in SDP.

3. Collect routing information (nodes to be traversed) from the response message of (re-)INVITE and route SDP packets to all the participants by multicast mechanism.

4. Upon receiving a BYE request for an existing multicast dialog, the AS shall not terminate the session until the BYE request is sent from the last participant of a certain multicast conference.
5. Whether or not the BYE is from the last participant AS core must generate a 2xx response to the BYE and delete it from the participant list.
· Impacts on UE

With the ability defined for above scenarios, the UE shall be able to:

1. Detect the change of a unicast conference to multicast conference.

a) Upon receiving a re-INVITE for an existing conference, an endpoint shall check whether the session description has changed.

b) If the session description has changed, the UE shall adjust the session parameters accordingly, possibly after asking the user for confirmation.

c) If UE decides or after the user’s confirmation to accept the multicast session, response the re-INVITE with 200 OK.
2. INVITE multiple endpoints to join a multicast conference and add multicast address and session descriptions in SDP.

2.3. Solution to part 2

2.3.1. General problems

From the architecture design perspective, several problems shall be considered to find the whole solution.

In the following discussion, those who can use MBMS Bearer Service to receive IMS services are called as MBMS participants. The MBMS participant list is a subset of the IMS participant list.

· Problem 1: Who responsible for controller of the one-to-many IMS services

On the signalling plane, IMS works on client-server mode. For existing one-to-many service (e.g. IMS conference call and PoC), applying the application server as the central controller is popular. So we propose to inherit this feature: 

[Proposal 2-1]

The home network application server who can provide the service required by the originating endpoint acts as the controller of the one-to-many IMS services. Or the AS who is on behalf of an endpoint to initiate an IMS service acts as the controller. In the following it’s called as controlling AS.

The home network application server(s) for terminating endpoints is called as participating AS.

· Problem 2: Shall AS maintain a MBMS participant list?

It’s BM-SC who can authorize whether an IMS endpoint can use multicast capability or not. However the MBMS participant list is service-based information. It’s better that controller – AS of each IMS service maintains this list.

Furthermore this kind of information is useful for the AS to decide which method to deliver the downlink IMS service data, MBMS bearer or dedicated bearer. So we propose:

[Proposal 2-2]

AS take the responsibility of maintain a MBMS participant list for each one-to-many IMS service.

· Problem 3: When to perform MBMS Multicast Service Activation procedure

When MBMS Bearer Service is used to carry real-time IMS services, it’s hard for UEs to join the MBMS Bearer before it starts. We propose that AS indicates BM-SC when to initiate a MBMS Multicast Service Activation procedure towards a certain MBMS UE.

[Proposal 2-3]

Upon knowing one terminating UE accepts an IMS session, AS sends indication to the UE’s serving BM-SC to instruct the BM-SC to initiate the MBMS Multicast Service Activation procedure towards this UE.

· Problem 4: When to set up the MBMS bearer for DL IMS service data transmission

It’s AS who knows the status of a IMS service, so BM-SC can only know when to setup MBMS bearer once AS indicates this to it. 

[Proposal 2-4]

We propose that when AS obtains the response of all the participants for a certain IMS service, AS then knows that the IMS session can start and inform the BM-SC when to setup MBMS bearer.

2.3.2. Impacts on logical architecture

Based on above considerations, figure 1 illustrates the proposed logical architecture. Originating endpoint for an IMS session can be a mobile or a desktop. In figure 1 we suppose terminal 1 is the originating endpoint.
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Figure 4: Proposed logical architecture

The functions of impacted network elements or functionalities in IMS structure are described below.

· Endpoint

Those endpoints may use multicast capability to receive IMS services shall support both IMS and MBMS. 
· BM-SC

In the control plane, BM-SC is used to authorize. For those who pass the authorization and join the MBMS Bearer Service, BM-SC informs the AS of the IMS endpoint’s MBMS availability. BM-SC is responsible for setup the MBMS bearer.

In the user plane, BM-SC is the start point of MBMS Bearer Service.
· Application Server (AS)

In the signalling plane, all the IMS endpoints communicates with other endpoints through AS. This is the same as the current one-to-many IMS applications, e.g. PoC or conference call.

In the media plane, AS or MRF controlled by AS acts as the IMS source. All the data from any IMS endpoints acting as the originating endpoint during the IMS session will be delivered to the AS or MRF controlled by AS before it is distributed to the terminating endpoints. AS or MRF controlled by AS also connect to BM-SC to act as multicast source.
AS creates and maintains the MBMS participant list. When AS decides to distribute media data it checks the MBMS participant list to decide whether or not to send IMS service data to BM-SC. If there are MBMS participants, AS deliver IMS service data to BM-SC to provide content to MBMS Bearer Service. For other IMS participants who cannot use MBMS Bearer Service, current dedicated connection is used for IMS service data transmission.

· Reference point Gx

By using this reference point, BM-SC will transfer the MBMS participant information to the AS. The MBMS participant list will be updated each time AS receives MBMS participant information. 

· Reference point Gy

By using this reference point, AS or MRF controlled by AS will deliver IMS service data to BM-SC via this reference point.

2.3.3. Impact on procedure

· Signalling plane setup
· Each IMS terminal can be informed of the coming of an IMS service during the IMS session setup phase. So there is no need of the Service Announcement and Notification phase for current MBMS User Service provision.

· Under the indication of AS, BM-SC initiate the MBMS activation procedure towards an IMS participant to establish the MBMS distribution tree.

· Media plane setup

· When establish the MBMS bearer, since each terminal has signalling connection to the network there is no need to counting. 

· It’s AS who inform the BM-SC when to set up MBMS bearer for DL IMS service data transmission.

3. Conclusions and Proposal
In this paper we analyze methods to enable the IMS services with multicast capability based on different dimension. One part is optimization of IMS itself while the other one is an extension of transport bearer for IMS services. We suggest that:

· For those terminals can use MBMS bearer to receive IMS downlink service data, solution to part 2 is applied. 

· For those terminals cannot use MBMS bearer to receive IMS downlink service data, only multicast capability for IMS core is applied.

It is proposed that SA2 discuss the above methods and find a way forward.
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