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This paper discusses the use case and requirements for transferring anchor point from one SCC AS to a different SCC AS. The main aim for such transfer is to improve the efficiency of signalling. 

Introduction

The IMS signalling of IUT capable subscribers is anchored at the SCC AS serving such UE. When IUT is requested, new access legs towards other UE(s) may be established from the SCC AS that anchors the session to the other UE(s). 

In the case that the UEs involved in IUT belong to different IMS subscriptions, it may result that more than one SCC AS is involved in the session. In this case, it has previously been agreed that all access legs to the different UEs and also the remote access leg are anchored in the SCC AS serving the UE that initiates IUT. 

Problem description
In the case when for example UE-1 is in an ongoing session with a remote party and then initiates IUT to transfer the entire session to a different UE which belongs to another IMS subscription within the same operator network, and without establishing a collaborative session, the following call flow in Figure 1 may be applicable. 
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Figure 1: IUT initiated by source UE without establishing a collaborative session – UEs belong to different IMS subscriptions 

1.
UE-1 sends IUT media and service control transfer request to the SCC AS to transfer the session that includes Media-A from UE-1 to UE-2. The IUT media and service control transfer request shall include the enough information for the network to:

-
identify the transferred session;

-
identify the target of the transferred session is UE-2;

-
identify access leg of UE-1 to be transferred to UE-2.

2.
S-CSCF-1 forwards the session setup request to SCC AS-1.

3.
SCC AS-1 may authorize the IUT request to transfer the session to UE-2 based on network policy and UE-1 preferences.

4-6.
The request for IUT is forwarded to the S-CSCF-2 serving UE-2. It is assumed that UE-2 is IUT capable and user-2 is an IUT subscriber, and thus the IUT request is forwarded to SCC-AS-2 serving UE-2. 

7.
SCC-AS-2 may authorize the incoming request for IUT to determine if such requests from UE-1 to UE-2 are allowed by the network operator policy and also by user-2’s profile and preferences. 

8.
establish the access leg to UE-2 for setting up Media-A between remote party and UE-2, update remote leg and release access leg to UE-1, thus removing UE-1 from the session. 

9-13. Respond with IUT success response and release access leg with UE-1.

NOTE 1:
The session is still anchored at SCC-AS-1 and thus the session control signalling is controlled by UE-2 but anchored at SCC-AS-1.
The result is Media-A is transferred to UE-2 and the IMS session control is also transferred to UE-2. However, the IMS session control is anchored at SCC AS-1, and thus all signalling from UE-2 is required to be routed via SCC-AS-2, towards SCC AS-1. Communication with the remote party occurs via SCC AS-1. This is deemed to be inefficient, since ideally, since UE-1 is no longer involved in the session, then the SCC AS serving UE-1, that is, SCC AS-1 should also be removed from the session and IMS session control should be anchored at SCC AS-2. 
Proposed solution
It is proposed that the IUT architecture allow for the transfer of anchor point from one SCC AS to a different SCC AS when multiple SCC ASs are involved in the session as a result of UEs involved in IUT belonging to different IMS subscriptions. It would be required that the anchor point of the session can be identified, and subsequently within the signalling, the anchor point can be transferred from SCC AS to a different SCC AS involved in the session. Such signalling will need to be initiated by an SCC AS, perhaps by including additional information in IUT signalling. 
Additionally, the transfer of anchor point from one SCC AS to a different SCC AS involved in the session should be initially restricted to the case where signalling is no longer required to involve the original SCC AS anchor. For example, if UE-1 is served by SCC AS-1 and UE-2 is served by SCC AS-2, and IUT results in the entire session transferred from UE-1 to UE-2, then there is no reason for SCC AS-1 to remain in the signalling path. This is more clearly illustrated in the figures below. Figure 2 shows that UE-1 is in a session with the remote party and wants to transfer the entire session to UE-2. Figure 3 shows the transfer of anchor point from SCC AS-1 to SCC AS-2. This results in removal of SCC AS-1 form the signalling path and requires an update to the remote leg which is now anchored at SCC AS-2. 
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Figure 2: Transfer of an entire ongoing session from UE-1 to UE-2 – no collaborative session is established 


[image: image3.emf]SCC-AS-1

Remote End

UE-1

SCC-AS-2

UE-2

Remo

t

e

 

Leg

A

c

c

e

s

s

 

L

e

g

A

c

c

e

s

s

 

L

e

g

Access 

Leg

T

r

a

n

s

f

e

r

 

a

n

c

h

o

r

 

f

r

o

m

 

S

C

C

 

A

S

-

1

 

t

o

 

S

C

C

 

A

S

-

2

No longer 

involved in 

session

U

p

d

a

t

e

d

 

R

e

m

o

t

e

 

L

e

g


Figure 3: Transfer of anchor from SCC AS-1 to SCC AS-2 resulting in an update of remote leg

Referring to Figure 1, in step 4, the SCC AS-1 can insert additional information to indicate that it will transfer the anchor of the session to SCC AS-2. The IUT results in Media-A being transferred to UE-2 and IMS control signalling being transferred to UE-2. The IMS control signalling will be anchored at SCC AS-2, and thus an update to the remote party is required to inform it that the remote leg is now established from SCC AS-2. 

Alternatively, it is possible to transfer the anchor from SCC AS-1 to SCC AS-2 during subsequent signalling such as session updates from UE-2 to the remote party. During such signalling, the SCC AS-2 may request the anchor point to be transferred from SCC AS-1, or alternatively, SCC AS-1 may signal the transfer of anchor point to SCC AS-2 and remove itself from subsequent signalling. 
It is also appropriate to transfer anchor point in scenarios when a collaborative session is established. For example, consider the case where two UEs are involved in a collaborative session and are each served by different SCC ASs, and IUT results in only collaborative session control signalling remaining on UE-1 and all media components transferred to UE-2. Subsequently, UE-1 wishes to be removed from the session and thus transfers collaborative session control signalling to UE-2. There is now no need for UE-1 or SCC AS-1 to remain in the session. In such a case, it would be appropriate to anchor the session at SCC AS-2. The commands to transfer the anchor point can be included in the transfer of collaborative session control signalling or be included in subsequent signalling. 

Proposed to text TS 23.831

*** First change ***
4.1.x
Transfer of session anchor point

In this scenario, UE-1 and UE-2 belong to different IMS subscriptions under the same network operator. UE-1 is in an ongoing session with the remote party. UE-1 is served by SCC AS-1 and the session is anchored at SCC AS-1. UE-1 decides to transfer the session to UE-2 without establishing a collaborative session. Such IUT would render SCC AS-1 as a redundant component in the signalling path. Therefore, during the IUT, SCC AS-1 adds information to transfer the anchor point of the session to SCC AS-2, thus removing SCC AS-1 from the signalling path after IUT. SCC AS-1 may also transfer the anchor point to SCC AS-2 subsequent to IUT during further signalling.
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Figure 4.1.x: An example of anchor transfer as a result of IUT of a session from UE-1 to UE-2.
*** Next change ***

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.

-
When UEs from different subscriptions are involved in a Collaborative Session, the SCC-ASs shall assure that UEs do not create subsequent Collaborative Sessions for media belonging to Access Legs of the original Collaborative Session, and thus only a single Collaborative Session with a single “hosting” SCC-AS shall be allowed.

-
When an SCC-AS creates an access leg toward a UE that is not part of the same subscription that is currently associated with the Collaborative Session, it shall include sufficient information indicating that there already exists a "hosting" SCC AS.
-
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 share Collaborative Session control with another UE.

-
When a Controller UE shares Collaborative Session control with another UE, the service profile of the initial Controller UE shall still determine the set of Application Servers and services that are invoked for the overall session with the remote end and shall govern all IUT operations associated with this Collaborative Session.

-
It shall be possible for the network to resolve conflicting Collaborative Session control requests when the Collaborative Session 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.
-
It shall be possible for the SCC AS to transfer the anchor point of the session under the following conditions:

-
there are more than one SCC AS involved in the session as a result of IUT between UEs that belong to different IMS subscriptions;
-
there are more than one SCC AS involved in the session as a result of a request for IUT between UEs that belong to different IMS subscriptions; and
-
the SCC AS at which the original session was anchored is now no longer serving any UEs..
*** Next change ***

6.1.3.x
Session anchor point transfer
6.1.3.x.1
General
The transfer of anchor point from one SCC AS to a different SCC AS is only applicable for the case where IUT occurs between UEs that belong to different IMS subscriptions and thus require more than one SCC AS to serve the UEs. Furthermore, transfer of anchor point is only applicable to the case that the original anchoring SCC AS no longer serves a UE(s) involved in the session. 
6.1.3.x.2
Transfer of anchor point during IUT

UE-1 is in an ongoing session with a remote party and is served by SCC AS-1 which acts as the session anchor. UE-1 decides to transfer the entire ongoing session to UE-1 which belongs to a different IMS subscription and thus is served by SCC AS-2. As shown in Figure 6.1.3.x.2-1, when SCC AS-1 receives the request for IUT, SCC AS-1 may include information to indicate to SCC AS-2 that the anchor point shall be transferred to SCC AS-2. Subsequent to IUT and the release of UE-1, SCC AS-1 no longer remains in the signalling path. SCC-AS-2 updates the remote leg with this change such that the remote leg is now established from SCC AS-2. All access legs to UEs involved in the session now originate from SCC AS-2. 

[image: image5.emf]UE-1

(User-1)

SCC AS-1

(User-1)

Remote 

Party

UE-2

(User-2)

3. Authorization in SCC AS-1. 

SCC AS-1 includes anchor 

transfer information.

SCC AS-2

(User-2)

7. Authorization in SCC AS-2. SCC 

AS-2 accepts anchor

S-CSCF-1

(User-1)

S-CSCF-2

(User-2)

8. access leg setup at UE-2, remove access leg from UE-1, update remote leg

Media-A between UE-1 and Remote Party

IMS Session control

1. IUT media and service control transfer request

2. IUT media and 

service control 

transfer request

Media-A between UE-2 and Remote Party

IMS Session control

4. IUT media and 

service control 

transfer request

5. IUT media and service control transfer 

request

6. IUT media and 

service control 

transfer request

9. IUT media transfer response from SCC AS-2 to UE-1 via SCC AS-1. 


Figure 6.1.3.x.2-1: Transfer of session anchor point during IUT of an entire session from UE-1 to UE-2.
1.
UE-1 sends IUT media and service control transfer request to the SCC AS to transfer the session that includes Media-A from UE-1 to UE-2. The IUT media and service control transfer request shall include the enough information for the network to:

-
identify the transferred session;

-
identify the target of the transferred session is UE-2;

-
identify access leg of UE-1 to be transferred to UE-2.

2.
S-CSCF-1 forwards the session setup request to SCC AS-1.

3.
SCC AS-1 may authorize the IUT request to transfer the session to UE-2 based on network policy and UE-1 preferences. In this example, SCC AS-1 includes in the received request, information indicating it wishes to transfer the session anchor point to SCC AS-2, before forwarding the request. 
Editor’s Note:
It is FFS, how the SCC AS-1 knows that SCC AS-2 is involved in the signaling path at this stage. 
4-6.
The request for IUT is forwarded to the S-CSCF-2 serving UE-2. It is assumed that UE-2 is IUT capable and user-2 is an IUT subscriber, and thus the IUT request is forwarded to SCC-AS-2 serving UE-2. 

7.
SCC-AS-2 may authorize the incoming request for IUT to determine if such requests from UE-1 to UE-2 are allowed by the network operator policy and also by user-2’s profile and preferences. SCC AS-2 accepts the anchor point fot the session.
8.
establish the access leg to UE-2 for setting up Media-A between remote party and UE-2, update remote leg about the transfer and the transfer of anchor, and release access leg to UE-1, thus removing UE-1 from the session. 

9. Respond with IUT success response and release access leg with UE-1.

NOTE 1:
The session is now anchored at SCC-AS-2 and thus the session control signalling is controlled by UE-2. SCC AS-1 is no longer involved in the ongoing session. 
In an alternative case involving UE-1 and UE-2, UE-1 previously transferred all media components to UE-2, resulting in the establishment of a collaborative session; UE-1 keeps the collaborative session control signalling (Controller UE). Subsequently, UE-1 wishes to remove itself from the session and transfers collaborative session control signalling to UE-2. When SCC AS-1 receives the request from UE-1for transfer of collaborative session control signalling, SCC AS-1 may include information to indicate to SCC AS-2 that the anchor point shall be transferred to SCC AS-2. Subsequent to transfer of collaborative session control signalling and the release of UE-1, SCC AS-1 no longer remains in the signalling path. SCC-AS-2 updates the remote leg with this change such that the remote leg is now established from SCC AS-2. All access legs to UEs involved in the session now originate from SCC AS-2. The call flow is similar to that shown in Figure 6.1.3.x.2-1, but prior to step 1, a collaborative session is established, with the collaborative session control signalling on UE-1 and the Media A transferred to UE-2. Furthermore, Step 1 is now a request for transfer of collaborative session control signalling. 
6.1.3.x.3
Transfer of anchor point subsequent to IUT

Figure 6.1.3.x.3-1 shows UE-1 is in an ongoing session with a remote party and is served by SCC AS-1 which acts as the session anchor. UE-1 decides to transfer the entire ongoing session to UE-1 which belongs to a different IMS subscription and thus is served by SCC AS-2. After IUT is performed, UE-1 is released from the session and UE-2 is engaged in the session with the remote party. The session is still anchored at SCC AS-1. SCC AS-1 is no longer serving any UEs involved in the session and therefore decides to transfer the anchor point to SCC AS-2. In the case further signalling occurs between UE-2 and the remote end, for example, to modify the session by adding media or changing media characteristics, the SCC AS-1 includes information in the signalling to indicate to SCC AS-2 that the anchor point shall be transferred to SCC AS-2. SCC AS-1 no longer remains in the signalling path. SCC-AS-2 updates the remote leg with this change such that the remote leg is now established from SCC AS-2. All access legs to UEs involved in the session now originate from SCC AS-2.
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Figure 6.1.3.x.3-1: transfer of session anchor subsequent to IUT
1. IUT of an entire ongoing session is carried from UE-1 to UE-2. This results in transfer of Media A to UE-2, which now flows between UE-2 and the remote party, and transfer of session control signalling to UE-2. The signalling is anchored at SCC AS-1. 

2. UE-2 initiates subsequent signalling, for example to update session parameters or modify media components. When SCC AS-2 receives this request, it may include information to request session anchor point from SCC AS-1. Alternatively when SCC AS-1 receives the request, it may include information in the request to transfer anchor point to SCC AS-2.

3. The remote party is updated with the change of the session anchor and other changes that may have occurred such as media modification. The session control signalling is on UE-2 but is now anchored at SCC AS-2. SCC AS-1 plays no further part in this session.
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