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1. Discussion
The Controller UE / Controllee UE concept is fundamental to Rel-9 IUT. However, this does not imply that the end user should de dealing with this concept. Indeed, this architectural concept should not transpire in the service offered to end users.
In particular, there are many cases in which it is more natural or convenient for the end user to request an Inter-UE transfer by interacting with the target UE, no matter if this UE is Controller UE or not.

For example, a service that is currently offered by some PBX allows a coporate user who has started a call on his mobile phone, when arriving at his desk, to seamlessly transfer the call on his desk phone by just pressing a button on the desk phone (at that time, the user may have its mobile phone on his ear, making diffucult to interact with the menu of the mobile phone without interrupting his conversation).

Another possible use case is the following: 

While commuting back home, Alice has received the link of a funny video clip. She is watching it on her 3G phone as she enters the house. Other family members come to see the video clip with her. While they are watching, Alice receives a call from Bob (Alice's boss) on her 3G phone; Alice immediately takes this call. Other family member want to continue watching the video clip on the TV set, so they switch on the TV and, using the GUI of the TV set, request the video flow (still ongoing) to be transferred to the TV set. Indeed, Alice being busy in an important call, she doesn't want to bother requesting the transfer from her mobile phone.
Similar use cases are also discussed in TISPAN WG2 for the IPTV work item.
2. Proposal

It is proposed to not add any procedure for the Controllee UE to initate IUT. Instead, a simple addition to "UE awareness" mechanism can allow the target UE to be aware of ongoing sessions for the same IMS user, and the Controller UE to be aware that the target UE whishes to receive an Inter-UE transfer.
3. Proposed changes to TR 23.838
* * * First Change * * * *

4.1.1
Architectural requirements

The solution shall fulfil the following architectural requirements:

-
IUT shall apply only for sessions that are already established.

-
It shall be possible for the UE to apply Inter UE Transfer when a remote end adds media to an existing session.

-
IUT shall be able to coexist with access transfer as specified in TS 23.237 [5] and TS 23.292[6].

-
Access transfers of multimedia sessions as specified in TS 23.237 [5] can operate independent of IUT.

-
If the Collaborative Session control or the Controller UE is lost for an active Collaborative Session, the SCC AS releases all the multimedia sessions participating in that Collaborative Session.

-
It shall be possible to support all the IUT service requirements as specified in TS 22.228 [20].

-
It shall be possible for the UE to determine all other UEs under the same subscription that are currently available for IUT procedures.

-
For IUT, it shall be possible for the UE to determine the media and service capabilities of each available UE.

-
The network shall be able to reject IUT between UEs that are not under same subscription.

-
The SCC AS shall maintain the end-to-end session service state of a UE engaged in IUT.

-
The IUT may be executed in any order, and any number of times, for a given session.

-
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.

Editor's Note:
It is FFS if all the UEs in the Collaborative session, including the remote end, need to be updated with the new Controller UE information when the Collaborative Session control is transferred to another UE.

-
The media flow(s) on the transferred target UE shall be established using IMS session setup procedures as specified in TS 23.228 [4].

-
The Controller UE may transfer one or more media flow(s) to one or more target UEs (including itself).

-
It shall be possible for the Controller UE to initiate an IUT procedure based on IUT policies provided by the network.

-
It shall be possible for the SCC AS to update the IUT policies in the Controller UE to trigger the initiation of an IMS session transfer procedure.

-
The selection of the media components, to be transferred, may be based on:

-
Target UE(s) capabilities.

-
User preferences and/or operator policies.

-
The Controller UE shall have information about a Collaborative Session, which describes all media components currently existing in this session and the UEs associated with these media components.

Editor's Note:
Whether it should be possible for a Controllee UE to obtain this information is FFS.

-
A UE shall be able to get information about Collaborative Sessions established by other UEs under the same subscription including media components currently existing in these sessions.
-
A Controllee UE and a UE under the same subscription as the Controller UE shall be able to solicit the Controller UE to initiate an IUT to it.

* * * Next Change * * * *

4.1.2.1 
UE Supporting Inter-UE Transfer

An UE supporting Inter-UE Transfer procedures described in this TR can initiate Inter-UE Transfer procedures and be the target for them. One or more of the following functionalities shall be supported by the UE:

-
Discover the Inter-UE Transfer target as described in clause 4.6;

-
Initiate media transfer of ongoing media or media modifications;

-
Participate in the establishment of a Collaborative Session as a Controller or Controllee UE;

-
Initiate Collaborative Session control transfer;

-
Control the media in Controllee UE;

-
Act as target in media transfer;

-
Act as target in Collaborative Session control transfer;

-
Act as Controllee UE for Controller UE;

-
Add/remove media to/from target device;

-
Act as a target for media adding/removing;

-
Discover Collaborative Sessions established by another UE of the same subscriber;

-
Solicit an IUT to be initiated to it, even if not participating in the Collaborative Session or when Controllee UE.
* * * Next Change * * * *

4.2.1 
IUT Collaborative Session control

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 that he owns whilst keeping Collaborative Session control.

In the example shown in Figure 4.2.1-1, a user has a multimedia session on his device UE‑1 with voice and video media flows. Subsequently, the user transfers the voice 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, the Collaborative Session control remains with the device UE‑1 and no media remains on 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 4.2.1-1: An example of media flow transfer whilst keeping Collaborative Session control:
The voice media flow is transferred to UE‑2 and the video media flow is transferred to UE‑3. The Collaborative Session control remains with UE‑1

NOTE:
The Inter UE Transfer should also consider that different access networks can have different access capabilities, e.g., data rates, and different UEs can have different capabilities, e.g. display resolutions, Codecs, video encoding and decoding capabilities. In this scenario as part of the session continuity procedure, the UE may need to re-negotiate the different capabilities, in addition to changing the terminal and access network.

Within a Collaborative Session, the Controller UE can initiate inter-UE transfer of media flows bound to the Controllee UEs.
In addition, a Controllee UE or any UE of the same subcriber can solicit to be the target of Inter-UE transfer. Upon such solicitation, the Controller UE may or may not decide to initiate IUT.

Continuing on the previous example, the user from his device UE‑1 transfers the voice and video media flows of the Collaborative Session back to UE‑1. This is shown in Figure 4.2.1-2.
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Figure 4.2.1-2: An example of media flow transfer whilst keeping Collaborative Session control:
The voice media flow on UE‑2 and the video media flow on UE‑3 are transferred back by Controller UE, UE‑1

* * * Next Change * * * *

4.6
UE Awareness

4.6.1
General

When initiating an Inter-UE transfer(s), an IMS UE may use the following information:

-
other UEs belonging to the same subscription

-
the availability (e.g., online, offline etc) of the UEs

-
the capabilities (e.g., support of audio/video formats etc) of the UEs
-
other UEs (belonging to the same subscription) soliciting an Inter-UE Transfer to them. 
When soliciting an Inter-UE Transfer to itself, a UE may use the following information:

-
ongoing IMS sessions and Collaborative Sessions in which other UEs from the same IMS subscribtion are involved.
* * * Next Change * * * *

4.6.3
Alternative 2 – Based on dynamic discovery

The principle of this alternative is that the user and/or the UE is provided with the correct information in a dynamic manner about which devices under the same subscription are available and suitable for Inter-UE Transfer in that particular moment, and also what are the media capabilities of these devices.

The UE could obtain the contacts, GRUUs and human readable names of the currently registered devices under the same subscription using mechanisms such as RFC 3680 [14] and draft-ietf-sipping-gruu-reg-event [18]. In addition, the mechanism described in RFC 3840 [15] allows advertising also the media capabilities of the said contacts.

When new UEs become available (e.g. a device is switched on or simply registers with IMS) or becomes unavailable (e.g. a device in switched off or deregisters with IMS), UEs under the same subscription, that have registered for this information, get notifications and can update the information provided to the user with regards to the other UEs that could potentially be used as targets for Inter-UE Transfer. 

An alternative to identify the capabilities of the UEs, once the GRUUs are known, is to perform SIP capability query towards the registered contacts (i.e. GRUUs) as described in RFC 3261 [13]. The media capabilities of the other devices can be provided as described in RFC 3840 [15] and RFC 3841 [16].

Yet another mechanism for dynamic discovery and learning about the capability of other UEs is to use the presence event package described in RFC 3856 [17]. The UE may subscribe to the presence event and get notified about the availability and media capabilities of the other contacts. 
Additionaly, the presence information provided by a UE can be enriched with:
-
information on IMS sessions and Collaborative Sessions in which the UE is involved, including:

-
an identifier of the session,
-
characteristics and identifier of media flow part of the session,
-
identity of the remote party (if available);
-
an indication that the UE solicits:
-
IUT of an IMS session in which another UE under the same subscription is involved, without establishing a Collaborative Session; in this case the indication includes the identifier of the session,
-
IUT of a media flow within a Collaborative Session; in this case the indication includes the identifier of the media flow.
An example of how the aforementioned mechanisms might be used is shown in Figure 4.6.3-1:
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Figure 4.6.3-1 Inter-UE Transfer target discovery based on dynamic mechanisms

1.
UE‑2 is IMS registered following the procedures defined in TS 23.228 [4].

2.
UE‑1 performs IMS registration following the procedures defined in TS 23.228 [4].

3 ~ 4.
UE‑1 is interested to discover the status and capabilities of other devices under the same subscription. It subscribes to an event package for registration information and the capabilities information.

5 ~ 6.
The IMS CN subsystem notifies UE‑1 of other devices (e.g. UE‑2) status and, if available, capabilities information.

7.
UE 3 performs IMS registration.

8 ~ 9.
The IMS CN subsystem notifies UE‑1 of UE 3's availability and, if available, capabilities information.

If no sufficient UE capabilities information is included in step 9, then the following steps can be performed:

10 ~ 11.
Among all the available devices, UE‑1 is interested in performing Inter-UE transfer to UE 3. UE‑1 sends query to UE 3 to request device capability information.

* * * End of P-CR * * * *
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