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Abstract of the contribution: 
This paper discusses the benefits of adding a new feature to the UE transfer. With this new feature, the transfer originating UE can select UE transfer mode with different user plane and control signalling. This paper also provides texts for Sections 4.2, 6.6, and 7.x of TS 23.237 IMS Service Continuity based on Sections 4.2 , 6.4.1, 6.5.5.1 and 6.5.5.5 of the TR 23.893 V1.2.0.
1. Discussion

According to [1], Section 5.1.3 there are two possibilities for session transfer with respect to the resulting transfer of the control plane (C-plane) and the usage plane (U-plane):

1. Both U and C plane move between devices when session transfer occurs ( “release control” mode
2. U and C plane separately move between devices when session transfer occurs ( “keep control” mode
As explained in [1] there are cases where the control plane shall be maintained on the transfer originating UE. This has to be signalled explicitly to the responsible MMSC AS.
The TR 23.893 V1.2.0 does not explicitly say whether the control is kept on the transfer originating UE.
In this paper, we propose to add a new feature to the UE transfer. The transfer originating UE can select by a UE transfer mode whether to keep the control or to release the control on the transfer originating UE after transfer. (U and C plane separately move between devices when session transfer occurs) 
1.1 Benefits of the Proposal
With this new feature of different UE transfer modes, the user initiating the UE transfer would have benefits as following when selecting to keep the control on the transfer originating UE:
1. Overcome poor user interface: The user interface of the devices, to which the session is transferred, are poor (e.g., no keyboard). This means that a user will hesitate to use the poor interface for the session control but rather wants to use the previous one.

2. Overcome distant UE maintenance: The device, to which the session is transferred, is slightly far from the user's current position (e.g., in a home or office environment). This means that a user will not want to go to the device which displays the media and has the session control, just to modify the session. (Note: If the devices involved in session transfer are pretty far from the devices which the user currently has, it might be better to select the release control mode, as the user will have to go there anyway to see the media.)
3. Remote control: Several devices are in the same place such as a living room. Therefore, a user will want to use just one controller. (Home electronics is going in this direction already.) 
4. Keep familiar user interface: For users it is more convenient and also easier to understand how to control a session on one (most often used) device rather than on several different devices.
5. Keep preferred device: Users will have a preference about the devices which they want to use for one task. For example, use a mobile phone for the control, but see the video on a PC. 

The general concept of having two modes for session transfer is described in [1]. In this proposal we only refer to the concept but not to the information flows in [1].

The signalling mechanism for session transfer described in [1] is general and it is not designed for any specific system architecture. Due to the requirement in 3GPP that the core network would like to have more control on any requests issued by any UEs, 3GPP has specified an Application Server (“MMSC AS”) for controlling all requests used for UE transfer use cases. The REFER method is used as a trigger to initiate all UE transfer use cases including the session transfer. Although the 3GPP system architecture is different, the signalling flow in [1] and in TR 23.893 are in line with each other. 

[2] describes a mechanism to control a SIP session from a controller UE, which could be the transfer originating UE in our case. In particular, [2] defines how REFER can be used to request from a UE to perform an action (e.g., execute a feature such as hold call, retrieve call, answer call). This mechanism can be regarded as an alternative for realizing of how to control other UEs. It is not describing how to set a certain control mode. In this way [2] complements the proposal described herein with an alternative realization for the control.
[1] R. Shacham, H. Schulzrinne, S. Thakolsri, W. Kellerer: "Session Initiation Protocol (SIP) Session Mobility" draft-shacham-sipping-session-mobility-05.txt (ftp://ftp.rfc-editor.org/in-notes/internet-drafts/draft-shacham-sipping-session-mobility-05.txt) -- approved by IETF IESG for publication as Informational RFC on Jan. 2, 2008.
[2] F. Audet, A. Johnston, R. Mahy, C. Jennings. Feature Refrerral in the Session Initiation Protocol (SIP) draft-audet-sipping-feature-ref-00. Feb. 2008. Work in Progress

2. Proposal for Change to TR 23.893 v1.2.0
Add (marked with yellow) or delete (marked with strikethrough e.g. test) the following texts in TS 23.xxx IMS Service Continuity. 
Note: Texts that are not marked with color are texts from the TR 23.893 V1.2.0. The number of section mentioned below is taken from TS 23.xxx IMS Service Continuity document.
******************************************* begin 1st change ************************************************
4.2 Architectural Requirements
…

- It shall be possible for the transfer originating UE to keep the session control during a session transfer
- It shall be possible for the transfer originating UE to release the session control during a session transfer to a transfer target UE
…
************************************************ end change *************************************************
******************************************* begin 2nd change *******************************************
6.6 Session Transfer
6.x.x Multimedia Session Transfer Information

- …
- For the case of UE transfer, the MST info shall identify:
-
which session this SIP message is required to replace or update;

-
that the SIP message (which carries the MST Info) is a request to perform a specific UE transfer operation, e.g. media transfer, retrieval, addition, removal; keep control, release control 
-
the target of the UE transfer operation (e.g. the UE to which media need to be transferred to or retrieved from);
-
the media components affected by the UE transfer operation (i.e. the media to be transferred / retrieved / added / removed);
******************************************* end change *******************************************
******************************************* begin 3rd change *******************************************
7  Procedures and flows
7.x  Information flow for providing UE Transfer

7.x.x  Information flow for transferring media components to different UEs

7.x.x.x  Alternative 1

In this Alternative, a UE requests to transfer one or more media components to another UE (the transfer target) by sending a REFER request to this UE.
In the example flow shown below, UE-1 initiates the media transfer to UE-2 by sending a REFER request to UE-2 populated with the appropriate session transfer information (ST Info).  This triggers UE-2 to send an INVITE request to MMSC AS requesting the appropriate media from the Remote UE.
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Figure 7.x.x-x: UE-1 transfers media components to UE-2

1.
UE-1 establishes a multimedia session with Remote UE via MMSC AS.

2.
The UE-1 perform session continuity to transfer one media to UE-2 under the control of the MMSC user.

3.
The UE-1 originates a REFER in the PS access system towards the UE-2. The REFER message includes MST information which notifies to the MMSC AS that this is for multimedia session continuity to transfer the specified media from the specified session of UE-1 media to the UE-2. In addition, the MST information also specifies whether the transfer originating UE (UE-1) would like to keep a control signalling session (e.g., SIP session) after the session transfer or to release all session control to the transfer target UE (UE-2). 

4.
The P-CSCF1 routes the REFER to the S-CSCF.

5.
The S-CSCF routes the REFER to the P-CSCF2.

6.
The P-CSCF2 routes the REFER to the UE-2.

7-10.
The UE-2 accepts the transfer request by sending to UE-1 a 202 Accepted response.

NOTE:
The above steps may be skipped in case the user initiates media transfer by sending INVITE directly from UE-2 without receiving REFER message from UE-1.

11.
The UE-2 originates an INVITE message towards the MMSC AS. The INVITE message includes necessary MST information which notifies to the MMSC AS that this is for multimedia session continuity to transfer the media from UE-1 and also whether the UE-1 would like to keep the control after the session transfer or not.
12.
The P-CSCF2 routes the INVITE to the S-CSCF.

13.
The S-CSCF invokes the necessary service logic as appropriate.

14.
The S-CSCF forwards the INVITE to the MMSC AS over the ISC interface.

15.
The MMSC AS correlates the new access leg with the remote leg of the multimedia session between the MMSC AS and the Remote UE and updates the remote leg.

16.
The MMSC AS sends a re-INVITE/UPDATE to the S-CSCF for session update.

17.
The S-CSCF routes the re-INVITE/UPDATE to the Remote UE per TS 23.228 [7].

18-19.
The Remote UE accepts the re-INVITE/UPDATE by sending a 200 OK response to the MMSC AS.

20-21.
The MMSC AS sends an ACK response to the Remote UE.

22-24.
The MMSC AS accepts session continuity message from the Remote UE by sending to UE-2 a 200 OK response.

25-27.
UE-2 sends an ACK response to the MMSC AS.

28-36.
The old access leg which is the access leg previously established is subsequently updated for deleting the transferred media of the multimedia session by the MMSC AS. In case no media is left on the UE-1, depending on the MST information, the MMSC AS will keep the control with UE-1, or release the control and assign it to UE-2.
NOTE:
The old Access Leg may be subsequently released by the MMSC AS optionally.

37-40.
UE-2 sends the NOTIFY message to UE-1 via P-CSCF2, S-CSCF and P-CSCF1, and UE-1 responses to  UE-2 by sending a 200 OK.

7.x.x.x  Alternative 2

In this Alternative, a UE requests to transfer one or more media components to another UE (the transfer target) by sending a REFER request to MMSC AS. The REFER message doesn't need to be sent to the transfer target.
In the example flow shown below, UE-1 has established a multimedia session with a Remote UE, which is anchored at the MMSC AS. The multimedia session contains several media components and UE-1 wants to transfer one or more of them to another UE (i.e. UE-2). The media component(s) which should be transferred to UE-2 are indicated as "multimedia stream-2" whereas the media components which are not affected by the media transfer procedure are indicated as "multimedia stream-1". It is assumed that UE-1 and UE-2 belong to the same subscriber (i.e. they share the same subscription).
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Figure 7.x.x-x: UE-1 transfers media components to UE-2 

NOTE:
For simplicity, not all SIP messages are shown in the figure above. 
1.
UE-1 decides to transfer some of the media components to UE-2.

2~5.
UE-1 sends REFER request to the MMSC AS with MST information, which indicates to MMSC AS that media transfer to UE-2 is requested. The REFER request identifies:
-
the type of the requested action identified by the MST information (in this case, "transfer media to another device" including the options of “keep control or  “release control”);

-
the target of the media addition (i.e. UE-2) in the Refer-To header; and

-
details about the existing media component(s) to be transferred, e.g. type of media component(s), the dialog associated with these media components, etc.

The MMSC AS authorizes this request, i.e. it verifies that UE-1 is entitled to request this media transfer to UE-2 and initiates the media component transfer procedure.

Editor's note:
How MMSC AS authorizes the request for media transfer is FFS.
6-9.
The MMSC AS may request the capabilities of UE-2 (i.e. the supported Codecs, media types, etc.).

10-14.
The MMSC AS sends an INVITE request to UE-2 proposing the media parameters corresponding to the transferred media. When UE-2 receives the media parameters, it returns an answer and starts sending/receiving the data stream.

15-19.
The MMSC AS sends a re-INVITE to the Remote UE to update the remote leg. The re-INVITE proposes new SDP parameters based on the parameters received from UE-2 in step 14. When the Remote UE receives the new media parameters, it returns an answer and starts the reception/transmission of these media components.

20-24.
The MMSC AS proposes new media parameters to UE-1 (by sending a re-INVITE request) in order to deactivate the media components that were transferred to UE-2. When UE-1 receives the media parameters, it returns an answer and stops sending / receiving these media components.

The above steps 15-19 and 20-24 can be executed in parallel.

Depending on the MST information, the MMSC AS will keep the control with UE-1, or release the control and assign it to UE-2.
NOTE:
If after media transfer, there are no media components left on UE-1, steps 20-24 will not take place. Instead, the MMSC AS will release the multimedia session with UE-1.

********************************************** end 3rd change ************************************************
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