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This contribution proposes changes to clarify the roles of the multiple controllers supported in Rel-10 IUT enhancements.
**** First Changes ****
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Media Controller UE: A UE that is a member of a Collaborative Session and is authorized to manipulate any media in the  Collaborative Session without authorization by the Controller UE, A Media Controller UE may also provide media flows for a Collaborative Session. A Controller UE is also a Media Controller UE.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

IUT
Inter-UE Transfer

4 Scenarios

Editor’s Note:
This clause will document the service scenarios that each architecture alternative is expected to support.

The following scenarios describe the different IUT capabilities:
-
IUT transfer Collaborative Session control.
-
xxx

4.1
Origination of Collaborative Session at IMS session establishment 
This scenario enables the IMS IUT user to set up a Collaborative Session at IMS session establishment with media flows in different UEs and control the Collaborative Session through Controller UE. The different UE can belong to the same IMS subscription, or belong to different IMS subscriptions.

In the example of Collaborative Session origination shown in Figure 4.1-1, a user wants to set up a Collaborative Session with audio in UE-1 and video in UE-2, and the user wants to control the Collaborative Session through UE-1. Firstly, UE-1 sets up session for Collaborative Session control and audio media flow. Subsequently, the video media flow is setup in UE-2. Finally, IMS network sets up session to remote party to establish audio and video media flows. After the successful setup of the Collaborative Session, there is audio between UE-1 and remote party, and video between UE-2 and remote party. And UE-1 controls the Collaborative Session.
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Figure 4.1-1: Collaborative Session origination

4.2
Establish of CS on IMS session Termination 
This scenario enables the IMS IUT user to establish accept an incoming IMS session as a Collaborative Session with media flows in different UEs and control the Collaborative Session through Controller UE. 

In the example of Collaborative Session termination shown in Figure 4.2-1, a user wants to accept an incoming session as a Collaborative Session with audio in UE-1 and video in UE-2, and user wants to control the Collaborative Session through UE-1. First, a remote party sets up a session with audio and video media flows to UE-1. Subsequently, UE-1 directs video media to UE-2 and retains the control and audio media in itself. Finally, the video media flow is setup in UE-2. After the successful setup of the Collaborative Session, there is audio between UE-1 and remote party, and video between UE-2 and remote party. And UE-1 controls the Collaborative Session.
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Figure 4.2-1: Collaborative Session termination

4.3
Transferring media to UE of different subscription
This scenario enables the IMS IUT user to establish a Collaborative Session and to transfer one or more media flows of an ongoing multimedia session between different UEs belonging to different IMS subscriptions whilst keeping Collaborative Session control.

In the example shown in Figure 4.3-1, user-1 has a multimedia session with audio and video media flows between his device UE-1 and remote party, and UE-2 and UE-3 belong to user-2’s subscription. Subsequently, user-1 transfers the audio media flow from device UE-1 to device UE-2 and the video media flow from device UE-1 to device UE-3. After the transfer is completed, only the control of the Collaborative Session remains with the device UE-1. UE-1, UE-2 and UE-3 are then involved in a Collaborative Session, for which UE-1 is the Controller UE whereas UE-2 and UE-3 are Controllee UEs.
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Figure 4.3-1: Collaborative Session transferring media between UE belonging to different IMS subscriptions
Continuing on the previous example, the user-1 from his device UE-1 can transfer the voice and video media flows of the Collaborative Session back to UE-1.
4.4
Pulling media
This scenario enables the IMS IUT Controllee UE to request pull of one or more media flows of an ongoing multimedia session from Controller UE belonging to same IMS subscription, or to different IMS subscriptions.

There is one ongoing session with audio and video media flows between UE-1 and remote party. UE-2 requests the network to pull audio media flow from UE-1 to UE-2 whilst keeping video media flow and Collaborative Session control in UE-1. After pulling media is completed, the audio media flow is in UE-2, and the video media flow and Collaborative Session control remains with the device UE-1. UE-1 and UE-2 are then involved in a Collaborative Session, for which UE-1 is the Controller UE whereas UE-2 is Controllee UE.
Editor’s Notes: It is FFS for the UE-2 to discovery ongoing sessions on UE-1.
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Figure 4.4-1: Collaborative Session Pulling media

4.5
Adding media
This scenario enables the IMS IUT user to establish a Collaborative Session and to add one or more media flows of an ongoing multimedia session to different UEs belonging to different IMS subscriptions whilst keeping Collaborative Session control.
In the example shown in Figure 4.5-1, user-1 has a multimedia session with audio media flow between his device UE-1 and remote party, and UE-2 belongs to user-2’s subscription. Subsequently, user-1 adds a video media flow to UE-2 with remote party. After the adding is completed, the Collaborative Session control and audio media flow remain with the device UE-1, video media flow of the Collaborative Session is in UE-2. UE-1 and UE-2 are then involved in a Collaborative Session, for which UE-1 is the Controller UE whereas UE-2 is Controllee UE.
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Figure 4.5-1: Collaborative Session adding media to UE belonging to different IMS subscriptions

For the above example, the user-2 can request via UE-2 to add media flow into the Collaborative Session. And the scenario of UE-2 belonging to the same IMS subscription as UE-1 requesting to add media flow to itself should also be studied.

4.6
Deleting media
This scenario enables the IMS IUT user to delete one or more media flows of an ongoing Collaborative Session from different UEs belonging to different IMS subscriptions whilst keeping Collaborative Session control.
In the example shown in Figure 4.6-1, user-1 has a Collaborative Session with audio media flow between his device UE-1 and remote party, video media flow between UE-2 and remote part, and UE-2 belongs to user-2’s subscription. Subsequently, the user-1 deletes video media flow from UE-2. In this scenario, after the deleting is completed, there is no longer a CS session, however if other UEs are part of the original CS sessions, the CS sessions remains.
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Figure 4.6-1: Collaborative Session deleting media from UE belonging to different IMS subscriptions
4.7
Modifying media
This scenario enables the IMS IUT user to modify the media flow of an ongoing Collaborative Session.
In the example shown in Figure 4.7-1, there is a Collaborative Session with audio-1 and video-1 media flow between UE-1/UE-2 and remote party. UE-1 and UE-2 can belong to same IMS subscription or different IMS subscriptions.
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Figure 4.7-1: Collaborative Session between UE-1/UE-2 and remote party

UE-1 and UE-2 can re-negotiate media information with remote party to modify media flow(s) in themselves.
4.8
Replicating media network does the replication where
This scenario enables the IMS IUT user to replicate the media flow of an ongoing multimedia session to different UEs, and to establish one Collaborative Session.
In the example shown in Figure 4.8-1, a user has a multimedia session with audio-1 and video-1 media flow between his device UE-1 and remote party. Subsequently, the user requests to replicate the video-1 media flow as video-2 media flow to UE-2, and establishes one Collaborative Session for it. After the success of replication, the Collaborative Session control is in UE-1, audio-1 and video-1 media flows remain with UE-1, and IMS network replicates video-1 to video-2 in UE-2. Video-1 and video-2 media flows are transferring same video packets from remote party. UE-1 and UE-2 can belong to same IMS subscription or different IMS subscriptions.
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Figure 4.8-1: Collaborative Session Replicate media

For the above example, either UE-1 or nUE-2 could request to replicate video-1 from UE-1 to itself.

4.9
IUT transfer Collaborative Session control
In this scenario, UE-1 and UE-2 are in a collaborative session, with UE-1 being the controller UE (i.e. has control of the collaborative session) with video media flow, and UE-2 being the controllee UE with voice media flow. Subsequently UE-1 decides to transfer the Collaborative Session control to UE-2. In this process, UE-2 becomes the controller UE (i.e. has control of the collaborative session) while UE-1 becomes the controllee UE with video media flow.

[image: image9.png]Collaborative Session
controltransfer

Remote

Collaborative Session control
Yoice media flow
Video media flow





Figure 4.1-1: An example of media flow and Collaborative Session control transfer

**** Next Changes ****
5
Architectural Requirements and Assumptions
Editor’s Note:
This clause will contain the requirements and working assumptions for the enhanced IUT architecture.

5.1
Assumptions
-
The UEs involved in Collaborative Session procedures can belong to different IMS subscriptions.
-
The Collaborative Session control can be transferred or shared between UEs belonging to the same or different IMS subscriptions.

5.2
Architectural Requirements
The solution shall fulfil the following architectural requirements:

-
In single Controller UE scenarios, the Controller UE shall maintain the Collaborative Session control for the session until the session is released or until the Collaborative Session control is transferred to another UE.
-
It shall be possible to apply Collaborative Session procedures between UEs belonging to different IMS subscriptions.

-
For a UE that has indicated that it is capable of becoming a Controller UE, it shall be possible:

-
to authorise the UE to use its Controller UE capability.

-
for the UE to decide if it wants to participate in a Collaborative Session as a Controller UE. 
-
It shall be possible for the Controller UE to apply Collaborative Session procedures when setting up either an originating or terminating session.
-
It shall be possible, based on the terminating user’s preferences, to route incoming IMS session requests to a UE that is capable of becoming a Controller UE.

-
It shall be possible for a UE to request to replicate one or more media flow(s) from the Remote End.

-
It shall be possible for the network to replicate media in order to support the media replication scenarios described in this document.

-
It shall be possible for the Controller UE to transfer one or more media flow(s), add media flows, remove media flows, or modify media flows in a Collaborative Session on one or more target UEs (including itself).

-
It shall be possible for a Media Controller UE to transfer one or more media flow(s), add media flows, remove media flows, or modify media flows in a Collaborative Session on one or more target UEs (including itself).

-
It shall be possible for the network to resolve conflicting media control requests when the Collaborative Session  media control is shared between UEs.
-
It shall be possible for a UE to determine the information of ongoing multimedia session(s) in other UEs before or during Collaborative Session procedures.
-
The selection of the media flows to be transferred may be based on the ongoing multimedia session(s) on the source UE(s) discovered by the target UE(s) in pull mode.
-
It shall be possible for a UE to request and, when authorized, to pull one or more media flow(s) from a source UE.

-
It shall be possible for a UE to request and, when authorized, to pull Collaborative Session control from a source UE.

-
It shall be possible for the Controller UE to authorize the Collaborative Session request from a Controllee UE.
-
It shall be possible for the network to authorize Collaborative Session requests on behalf of the Controller UE.
-
It shall be possible to perform Inter-UE Transfer between UEs connected to the IMS via an IP-CAN and ICS entities that provide interworking with UEs in the CS Domain without impact on the CS domain.
6
Architecture Alternatives

6.1
Alternative 1

6.1.1
Architecture Reference Model
Editor’s Note:
This sub-clause will contain the reference model for this architecture alternative.
This architecture alternative builds on the functionalities of the SCC AS specified in TS 23.237 to enable the enhanced IUT functionalities in Rel-10.

Editor’s note: Extensions to the TS 23.237 reference architecture for multiple IMS subscriptions need to be considered.

6.1.2
Control and User Plane Paths
Editor’s Note:
This sub-clause will document the paths taken through elements in the architecture for both control plane and user plane information.
6.1.3
Information Flows

Editor’s Note:
This sub-clause will contain illustrative information flows for this architecture alternative.

6.1.3.1
Establish Collaborative Session on IMS session origination 
UE-1 establishes an IMS session with a remote party and establishes a Collaborative Session with UE2 belonging the same IMS subscription as part of a single procedure. The Collaborative session is anchored at the SCC AS. UE-1 may establish the Collaborative Session with one or more media being established on the Controllee UE and with zero or more media on the Controller (itself). Following is an information flow for this procedure.

Figure 6.1.3.1-1: Establish Collaborative Session on IMS session origination

1.
UE-1 sends a request to the SCC AS to establish a Collaborative Session with UE2 (with Media Flow-A on UE-1 and Media Flow-B on UE-2), and an IMS session with a remote party. The IUT request shall include the enough information for the SCC AS to:

-
identify media flows associated with each UE;

-
keep the control of the Collaborative Session in UE-1.

2.
The SCC AS verifies UE-1 and UE-2 belong to the same subscription and establishes the Access Leg with UE-1 for Media Flow-A, and the Access Leg with UE-2 for Media Flow-B. 

3.
The SCC AS sends the IMS session establishment request on to the remote party for a session with Media Flows A and B and completes the setup of the access legs on UE1 and UE2.

4.
The SCC AS indicates to UE1 that the requested Collaborative and IMS sessions are established.

A Collaborative Session is established, for which UE-1 becomes the Controller UE and UE-2 becomes a Controllee UE.

Editor’s Note: Steps 2 and 3 need to be expanded.

Editor’s Note: It is FFS if Step 4 is a part of step 3.
6.1.3.2
Establish Collaborative Session on IMS session termination 
A remote party establishes an IMS session with UE1. UE1 establishes a Collaborative Session with UE2 belonging to the same IMS subscription as part of this session set-up procedure. The Collaborative session is anchored at the SCC AS. UE-1 may establish the Collaborative Session with one or more media being established on the Controllee UE and with zero or more media on the Controller (itself). Following is an information flow for this procedure.

Figure 6.1.3.2-1: Establish Collaborative Session on IMS session termination

1.
The remote party sends a session establishment request to UE-1 for Media Flows A and B. The session is anchored at the SCC AS and the session establishment request is forwarded to UE-1.

2.
The SCC AS establishes the Access Leg at UE-1 for Media Flow-A.

3.
 UE-1 sends an IUT media transfer request to the SCC AS to establish the session with Media Flow-A on UE-1 and Media Flow-B on UE-2. The IUT media transfer request shall include the enough information for the SCC AS to:

-
identify that the transferred Media Flow is Media Flow-B;

-
identify that the target of the transferred Media Flow is UE-2;

-
keep the control of the Collaborative Session in UE-1.

4.
The SCC AS establishes the Access Leg at UE-2 for Media Flow-B. 

5.
The SCC AS sends an IUT media transfer response to UE-1 indicating that UE-2 accepts the media.

6.
UE-1 sends a successful session establishment response for Media Flow-A.

7.
The SCC AS sends the session establishment response on to the remote party for a session with Media Flows A and B.

A Collaborative Session is established, for which UE-1 becomes the Controller UE and UE-2 becomes a Controllee UE.
Editor’s Note: It is FFS if step 5 is a part of step 4.

Editor’s Note: It is FFS if user interaction triggers step 4
6.1.3.3
Controller UE transferring session control to a controllee UE same IMS subscription)

UE-1 and UE-2 are involved in a collaborative session with a remote UE. The collaborative session is anchored at the SCC AS. UE-1 is the controller UE of the collaborative session. UE-1 wishes to transfer the session control to UE-2. The media flows to UE-1 and UE-2 from the remote UE remain unaffected.  Following is an information flow for this procedure. 
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Figure 6.1.3.3-1: Controller UE initiated transfer of collaborative session control

1.
A collaborative session is established between UE-1 and UE-2 and a remote UE with UE-1 acting as the controller UE and the UE-2 acting as a controllee UE. Each UE has a media flow with the remote UE.

2.
UE-1 wishes to transfer the collaborative session control to UE-2. However, none of the existing media flows are affected. It sends a request to SCC AS to relinquish collaborative session control.

3.
SCC AS receives the IUT control transfer request and ensures that UE-2 can act as the controller UE for this collaborative session. Then it sends a message to UE-2 requesting UE-2 to assume the role of controller UE for this on-going collaborative session.

4.
UE-2 accepts the role of controller for this collaborative session and indicates its acceptance to SCC AS

5.
SCC AS in turn provides an acknowledgement to UE-1 confirming that UE-2 is the new controller UE for the collaborative session and removing Collaborative session control from UE-1..

6.
UE-2 has become the controller UE and UE-1 has become the controllee UE.
6.1.3.4
Transfer of Collaborative Session Control

6.1.3.4.1
Session Control Transfer (CS media, with Transfer of media)
These subsections show the information flow how to transfer media and control of a Collaborative Session from UE-1 to UE-2, where the incoming session is delivered over the Gm or I1 reference point and the media is established via CS network. It is assumed that UE-1 and UE-2 belong to the same IMS subscription. 
NOTE 
ICS capabilities are required by  UE-2.

Editor's Note: It needs to be confirmed that the stage 1 requirements cover this. 

**** End of Changes ****
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