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1
Introduction

In this contribution, we analyze architectural implications of various scenarios of media transfer between UEs belonging to different subscriptions. 

In all the scenarios that are considered, there are two user subscriptions. UE A1 and UE A2 belong to user A's subscription; UE B1 and UE B2 belong to user B's subscription. Initially, a session is established between UE A1 and the remote end. This session consists of three media flows which are named M1, M2 and M3.

We consider the various scenarios that arise after a collaborative session is established between UE A1 and UE B1. In all the examples discussed below, UE A1 is the controller UE of this collaborative session.

In all the figures, only the signalling paths are shown and media paths are omitted. Also, for brevity, S-CSCF is not shown. All signalling paths belonging to a collaborative session are shown with the same color. Since the SCC AS acts as a back-to-back user agent, the color of the signalling paths in the access leg is different from that in the remote leg.
The SCC AS and all entities (SCC AS and/or the UEs) that are participating in a collaborative session anchored at that SCC AS are shaded with the same pattern.

When the collaborative session is established between UEs belonging to multiple subscriptions, there will be one SCC AS in the signalling path between the anchor SCC AS of the collaborative session and each of participating UEs. This (non-anchor) SCC AS can either be aware that the session that it is handling is part of a collaborative session or not.
2
Example scenarios for media transfer
2.1
User A transfers media to UE B1 belonging to different subscription
After a session, with three media flows M1, M2, and M3, has been established between UE A1 and the remote end, UE A1 decides to add UE B1 to the collaborative session, by transferring media flows M2 and M3 to UE B1. This is achieved by SCC AS A sending a session establishment request towards UE B1. 
The session set up request sent by SCC AS A may contain an indication that the request is related to a collaborative session.
Upon receiving this session set up request, SCC AS B notes that the request is part of a collaborative session. Other than this, no special processing is needed at SCC AS B at this time. If SCC AS B is compliant to an earlier release, the SCC AS B will ignore this indication and treat this request as a normal UE terminated session set up request.
The signalling paths are shown in Figure 1 below.
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Figure 1: Creation of collaborative session with a UE belonging to different subscription
The following list shows the roles played by the different entities after the collaborative session is established.
· Controller UE: UE A1

· Controllee UE: SCC AS B (on behalf of UE B1)
· Collaborative session anchor: SCC AS A

· Remote party: Remote end

· SCC AS B may or may not be aware that it is participating in a collaborative session. 

2.2
User 2 transfers media from UE B1 to UE B2
Continuing with scenario depiced in Figure 1 (a collaborative session between UE A1 and UE B1 that is anchored at SCC AS A, with UE A1 serving as the contoller), user B, unaware of the existence of this collaborative session, decides to transfer media flow M3 from UE B1 to UE B2. 
2.2.1
SCC AS B forwards the media transfer request from UE B1 to SCC AS A
If SCC AS B knows that it is part of a collaborative session anchored elsewhere, then the SCC AS B skips executing the procedure for creating a collaborative session anchored at SCC AS B. Instead the SCC AS B forwards the media transfer request to its remote end (the collaborative session anchor at SCC AS A).  The role of SCC AS B is limited to routing of messages from SCC AS to the appropriate UE (UE B1 or UE B2) and the routing of messages from UE B1/UE B2 to SCC AS. There will be two back-to-back user agents in SCC AS B, one for each UE and SCC AS B has no knowledge about the relationship between these two UAs. Figure 2 shows the signalling paths that are established after the completion of media transfer initiated by UE B1.
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Figure 2: UE B1 transferring a media from itself to UE B2 – SCC AS B forwards the request to SCC AS A

The following list shows the roles played by the different entities after the collaborative session is established.

· Controller UE: UE A1

· Controllee UE: SCC AS B (on behalf of UE B1 and UE B2)

· Collaborative session anchor: SCC AS A

· Remote party: Remote end

2.2.2
SCC AS B handles the media transfer request from UE B1
If SCC AS B is unaware of the existence of a collaborative session anchored at SCC AS A, it will set up another collaborative session between UE B1 and UE B2 that is anchored at SCC AS B. The signalling paths established are shown in the figure 3 below.
In figure 3, all entities that are part of the established collaborative session anchored at SCC AS A are patterned with lines inclined to the right. All entities that are part of the established collaborative session anchored at SCC AS B are patterned with lines inclied to the left. SCC AS B is part of both collaborative sessions and hence is patterned with lines inclining to the left and to the right.

The back-to-back user agent at SCC AS B acts as a controllee UE towards SCC AS A and as the anchor of the collaborative session towards UE B1 and UE B2.
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Figure 3: Establishment of a collaborative session by UE B1 with UE B2 (multiple SCC AS)
After the successful completion of this step, there will be two collaborative sessions in existence. The first collaborative session is anchored at SCC AS 1 and the second collaborative session is anchored at SCC AS 2. The following list shows the roles played by the different entities.

· Collaborative session 1

· Controller UE: UE A1

· Controllee UE: SCC AS B (on behalf of UE B1 and UE B2)
· Collaborative session anchor: SCC AS A

· Remote party: Remote end

· Collaborative session 2

· Controller UE: UE B1

· Controllee UE: UE B2

· Collaborative session anchor: SCC AS B

· Remote party: SCC AS A

2.3
User 2 transfers media from UE B1 to UE A2
Continuing with scenario depiced in Figure 1 (a collaborative session between UE A1 and UE B1, anchored at SCC AS A, with UE A1 serving as the contoller), user B, unaware of the existence of this collaborative session, decides to transfer media flow M3 from UE B1 to UE A2. This operation assumes that the control of the collaborative session has been shared with UE B1.
2.3.1
SCC AS B forwards the media transfer request from UE B1 to SCC AS A

If SCC AS B knows that it is part of a collaborative session anchored elsewhere, then the SCC AS B skips executing the procedure for creating a collaborative session anchored at SCC AS B. Instead the SCC AS B forwards the media transfer request to its remote end (the collaborative session anchor at SCC AS A).  The role of SCC AS B is limited to routing of messages from SCC AS to UE B1and the routing of messages from UE B1 to SCC AS A. Figure 4 shows the signalling paths tht are established after the completion of media transfer initiated by UE B1.
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Figure 4: UE B1 transferring a media from itself to UE A2 – SCC AS B forwards the request to SCC AS A

The following list shows the roles played by the different entities after the collaborative session is established.

· Controller UE: UE A1

· Controllee UE: UE A2 and SCC AS B (on behalf of UE B1)

· Collaborative session anchor: SCC AS A

· Remote party: Remote end

2.3.2
SCC AS B handles the media transfer request from UE B1
If SCC AS B is unaware of the existence of a collaborative session anchored at SCC AS A, it will set up another collaborative session between UE B1 and UE A2 that is anchored at SCC AS B. The signalling paths established are shown in the figure 5 below.

In figure 5, all entities that are part of the established collaborative session anchored at SCC AS A are patterned with lines inclined to the right. All entities that are part of the established collaborative session anchored at SCC AS B are patterned with lines inclied to the left. Both SCC AS A and SCC AS B are part of both collaborative sessions and hence are patterned with lines inclining to the left and to the right.
At SCC AS A, there are two back-to-back user agents. The first B2BUA acts as the anchor to the collaborative session towards UE A1 and UE B1 and acts as a UE towards Remote end. The second B2BUA establishes the signalling connection between SCC AS B and UE A2. SCC AS A treats these two back-to-back user agents independently.
The back-to-back user agent at SCC AS B acts as a controllee UE towards SCC AS A (red solid line) and as the anchor of the collaborative session towards UE B1 and UE A2 (blue dotted lines). This scenario is possible only if it is permitted to establish collaborative sessions with UEs that do not belong to the same subscription as the controller UE.
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Figure 5: Establishment of a collaborative session by UE B1 with UE B2 (multiple SCC AS)

After the successful completion of this step, there will be two collaborative sessions in existence. The first collaborative session is anchored at SCC AS A and the second collaborative session is anchored at SCC AS B. The following list shows the roles played by the different entities.

· Collaborative session 1

· Controller UE: UE A1

· Controllee UE: SCC AS B (on behalf of UE B1)

· Collaborative session anchor: SCC AS A

· Remote party: Remote end

· Collaborative session 2

· Controller UE: UE B1

· Controllee UE: SCC AS A (on behalf of UE A2)
· Collaborative session anchor: SCC AS B

· Remote party: SCC AS A
3
Conclusions

Two models of the second SCC AS inserted in the signalling path between the anchor SCC AS and a controllee UE have been considered and the impact on various scenarios where media addition is performed have been studied. (see figure 2 and figure 3).
When SCC AS B is not aware whether it is part of a collaborative session anchored elsewhere or not, the signalling path established due to participation of UEs from multiple subscriptions and also due to repeated transfer of media, could include a chain of SCC ASes.The lengthening of the signaling chain could contribute to additional delay when  teardown and modification procedures are invoked (see figure 5)
When SCC AS B is aware that it is part of a collaborative session and forwards all the signalling related to this collaborative session to the session anchor, the variability in the duration of time taken to exchange signalling messages is reduced, but at the cost of having to anchor every access leg at a single SCC AS and not able to perform local optimizations. (see figure 4)
When every access leg to a participant UE is anchored in the same SCC AS, then control transfer and control sharing appear to be simpler. The only change seems to be internal to the SCC AS to keep track of the controllers for each of the media flows in the collaborative session. This issue needs further investigation.

It is not clear if additional constraints need to be imposed on user B when user A transfers media to user B, but wishes to ensure that user B can not transfer the media, for example, to user C. This is related to service and SA1 may need to be involved in the discussions to resolve this issue.

Having multiple SCC AS leads to issues with authorization. For example, user A is authorized to have a collaborative session with user B and user B is authorized to have a collaborative session with user C. In such a situation, user B participating in a collaborative session with user A may decide to share/transfer some of the media flows with user C. If the remote party trusts user A to control the distribution of media to restrict the distribution, it is not possible for user A to ensure that this requirement is met. On the other hand, having a single anchor for a collaborative session requires that the preferences of all the UEs belonging to all the subscriptions be available to the anchor SCC AS. This prevents distribution of the load between different SCC ASes.
Joining and departure of various UEs in a collaborative session that is anchored at a single SCC AS could also have charging impacts. In particular, if the UE which served as the controller when the session was set up, decides to transfer control to another UE that belongs to a different subscription and then leaves the collaborative session, the billing becomes complex as the SCC AS anchoring the session is not the SCC AS that is associated with the subscription of the UE that is serving currently as the controller. This would require that the collaborative session anchor be permitted to move between SCC ASes whenever the collaborative session control is transferred. This issue also needs further study.

Another issue to be kept in mind is the interworking with entities (UEs and SCC AS) that are compatible only with earlier releases and any corner-cases that might arise due to limitations in the earlier releases.
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