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1. Problem statement

TS 23.237 states that a target UE can solicit Inter UE Transfer without information about the existing session. See following extract:

Extract of 3GPP TS 23.237, §6a.9.1.3 “IUT solicited by a target UE without prior information about the existing sessions”:
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6a.9.1.3
IUT solicited by a target UE without prior information about the existing sessions

This realization of pull mode is particularly applicable to the cases where the UE to be target of an IUT operation does not have information about ongoing sessions, e.g. because of privacy restrictions.

It is based on extending the information provided in the event package used for the discovery of status and capabilities of potential target UEs, with information on the wish to be the target of an IUT operation.

The following information flow shows a UE in control of an IMS session or Collaborative Session, subscribing to a device info event to be notified of availability and capabilities of potential target UEs, this event package being extended with additional information on the wish to be the target of an IUT operation. The end user subsequently requests the transfer of a video to UE-2 by interacting with UE-2. UE-2 then updates its status to inform the network that it solicits an IUT to be performed to itself. In this example, the notification includes the type of media that UE-2 expects to be transferred. Alternatively, any other kind of IUT could be requested the same way, e.g. transfer of Collaborative Session Control.
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Figure 6a.9.1.3-1: IUT solicited by a target UE without prior information about existing sessions

1.
An IMS session or a Collaborative Session is set-up, involving at least UE-1 and a remote party. In case of a Collaborative Session, UE-1 is the Controller UE. Two media are established: audio (Media Flow-A) and video (Media Flow-B).

2.
UE-1 performs IUT target discovery and discovers UE-2 as specified in clause 6a.8.

3.
By interacting with UE-2, the user requests the transfer of a video media to UE-2.

4.
UE-2 updates its status, indicating that it solicits an IUT of a video media.

5 - 6.
This status update is notified to UE-1.

7.
UE-1 identifies that it controls Media Flow-B which corresponds to the solicitation (video) and decides whether to initiate the IUT solicited by UE-2 or not.

8.
UE-1 uses the relevant IUT procedure to transfer Media Flow-B to UE-2.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Currently, this requirement is not covered by TS 24.337. This latter defines the case when the target UE soliciting transfer has the information about existing sessions but does not define the case when the target UE soliciting transfer does not have prior information about existing sessions.

To implement this requirement, a mechanism to exchange information about transfer solicitations by target UEs is needed. Three solutions are discussed below. 

2. Possible solutions

According to 23.237:  To be able to use the Inter-UE Transfer (IUT), the UE determines UEs belonging to the same IMS subscription based on either or both of static list stored in the UE and based on IMS registration. When based on IMS registration, the UE gets notified when other UEs under the same Implicit Registration Set become available and their capabilities and contact details. The static list, which contains a list of eligible UEs for Inter-UE Transfer, can be created manually by the user.
In the text below, all the UEs are considered belong to the same “IMS subscription”.
Solution 1: use of presence

Description:
The UEs use SUBCRIBE/NOTIFY mechanism with the presence event package to signal their desire to receive a media session transfer.

When the user requests a pull transfer: 

· The UE sends a PUBLISH message to the presence server modifying its status to indicate its desire to receive a media transfer. The “status element” of PIDF defined in [RFC 3863] is extended to include a new status element: transfer-desired”. The element “transfer-desired” contains tow optional sub-elements to indicate whether the UEs want to receive the control of the collaborative session as well as the desired media flows types (e.g. video, audio).

· The presence server sends a NOTIFY message to the UEs that have subscribed to the target UE status. The NOTIFY message indicates the new status of the target UE: “transfer-desired” status, and optionally which media types desired for transfer as well as the desire to take the control the collaborative session.
Note: the presence functionality can be implemented by the SCC AS or in separate equipment.

Example call flow

For simplification, UEs subscriptions messages to the “reg-event package” (described in 3GPP TS 24.229 in subclause 5.1.1.3.) are not represented.
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When the user wants perform a media pull transfer from UE3, the UE3 will send a PUBLISH request with a new status in the Published P IDF (Presence Information Data Format) Document. 
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Example of the body of the PUBLISH message:

<?xml version="1.0" encoding="UTF-8"?>

   <presence xmlns="urn:ietf:params:xml:ns:pidf"

       xmlns:local="urn:example-com:pidf-status-type"

       entity="pres:someone@example.com">

     <tuple id="ub93s3">

       <Status>

         <transfer-desired>

             <media>video<media>

             <control>yes<control>

         </transfer-desired>

       </status>

       <contact>im:someone@example.com</contact>

     </tuple>

   </presence>

Pros:

· Simple to implement

· Don’t need to create a new Event package. 

Cons:

· Requires a presence server function.

Solution 2: New Event package

Description

In the solution, a new event package “UE-status” is defined. Each UE subscribes to the Event package “UE-status” directly to the other UEs with who the Inter-UE transfer is possible.
To subscribe to the “UE-status” event package the UE sends SUBSCRIBE to each UE identified by its GRUU URI. 
When the user requests a pull transfer: 

· The UE sends a NOTIFY message to each UE that has subscribed to its “UE-status”. The NOTIFY message indicates the new status of the target UE “transfer-desired” and optionally which media type desired for transfer as well as the desire to take the control the collaborative session.
Example of call flow
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UE1 subscribes to UE3 GRUU URI:
SUBSCRIBE sip:userA_public1@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6 SIP/2.0

Via: SIP/2.0/UDP UE1-IP-address;branch=z9hG4bK240f34.1

Max-Forwards: 70

Route: <sip:pcscf1.home1.net;lr>; <sip:scscf1.home1.net;lr>

From: <sip:userA_public1@home1.net>;tag=31415 

To: <sip:userA_public1@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6>

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 61 SUBSCRIBE

Event: UE-status

Supported:gruu

Expires: 600000

Accept: application/UE-status-info+xml

Contact: sip:userA_public1@home1.net;gr=urn:uuid:f82f4fa1-72fc-1131-e2f2-10eec91e6ffff

Content-Length: 0

When the user wants perform a pull transfer of media from UE3, UE3 updates its status by sending a NOTIFY to the other UEs.
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Example of the body of the NOTIFY message:

<?xml version="1.0"?>

  <UE-status-Info xmlns="urn:ietf:params:xml:ns:UE-status-Info"              version="1" state="full">

    <transfer-desired> 


   <media> “video“<media>



<control>”yes” <control>

   </transfer-desired>
 </UE-Status>

Pros:

· No need for a new functionality in the AS 
Cons:

· Need to defined a new Event package (UE-satus)

· Implementation of notifier function in UE can impact the battery consumption of UEs
Solution 3: Reg-event package
Description

This solution is defined in TR 24.837 subclause 4.6.2.1.4 and it uses the “reg-event package” with a new feature tag to inform each UE registered with the same public user identity of solicitations of media transfer:
· A UE that solicits a media transfer performs the re-registration of its public user identity and adds a feature tag in its contact address that indicates its desire to receive a media transfer. It can optionally add other media feature tags to indicate its desire to take the control collaborative session as well as the desired media types. 

· The updates the reg-event status of the public user identity and sends a NOTIFY to the UEs subscribed to the reg-event package of the public user identity. This NOTIFY message will contains the new feature tags associated to the contact address of the UE that desire to receives a media transfer.  
Extract of 3GPP TR 24.837, §4.6.2.1.4 “Inter-UE transfer solicited by a target UE without prior information about the existing session”

For IUT solicited by a target UE, other UEs shall subscribe to the reg event package to get the availability and capabilities of potential target UEs and also to receive the solicitation request for IUT from the target UE. 

In order to update status of the  target UE, the target UE performs the reregistration of a previously registered public user identity bound to any one of its contact addresses as described in 3GPP TS 24.229 [4], subclause 5.1.1.4 and includes information in a Contact header field of REGISTER method as follows:

1)
the g.3gpp.iut.solicit media feature tag which represent the solicit IUT request;

2)
the requested-ue is set by the identifier of UE which has the media session requested for IUT by the target UE is set to SIP URI of the requested UE as defined in IETF RFC 3261 [20];

3)
the media-type is set by the media information that requested to be transferred; and

4)
the service-type is set by the service information that associated with the media and that is serving for the requested UE;

When the requested UE receives the NOTIFY request from the IMS entity, the requested UE checks that it controls the media which is requested by the solicitation request. If the requested UE controls the media, the requested UE decides whether to initiate the IUT solicited by the target UE or not. If the requested UE decides to initiate the IUT, then the requested UE proceedes the relevant IUT procedures to transfer the media to the target UE as described in 3GPP TS 24.237[6], subclause 15, 16, and 17.

On receiving the re-registration request, the S-CSCF shall send a NOTIFY request to the requested UE as specified in 3GPP TS 24.229, subclause 5.4.2.1.2.

Example of call flow
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Pros:

· No need to define a new event package
· Uses an existing procedures: registration and reg-event procedures to exchange information about media transfer solicitation
Cons:

· Usage of registration to exchange service-level information.
· Need to create new feature tags
· Only the UEs that register the same public user identity (i.e. UEs belonging to the same implicit registration set) will receive the media transfer solicitation. Hence, his solution does not fully satisfy the requirement
3. Conclusion

Solution 3 does not satisfy to the requirement. Solution 2 needs a new event package and the implementation of the notifier in the UE can impact the autonomy and power of the UE. Solution 1 seems the solution that has fewer disadvantages and satisfies the requirement.
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