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1. Introduction
A UE may have be engaged in a multimedia session with a remote party and may wish for the full multimedia session (all media and control) to be transferred to another UE under the control of the same subscription (Inter-UE Transfer without collaborative session). How can the source UE indicate to the target UE that it wants all the media in the existing session to be transferred?
2. Discussion
TS 24.629 describes Explicit Call Transfer and Annex A shows some informative signalling flows for how ECT can be achieved:

· Blind Transfer

· Consultative Transfer

· Blind call transfer with 3rd party call control (“REFER interworking”)

· Consultative transfer with 3rd party call control (“REFER interworking”).

Inter-UE Transfer with no collaborative session (IUT) provides a similar user service to ECT, however with the Transferror and the Transferee being part of the same IMS subscription. In this case, the existing session between the B2BUA and the Transfer Target (Remote party) is updated with the GRUU and contact details of the Transferee.
In each of above cases of ECT and also for IUT, when the UE sends the initial INVITE or when the UE responds to the initial INVITE, there is no guarantee that the UE will offer/answer with exactly the same media that was being exchanged in the original session between the Transferee and the Transferor.

There are possible ways that can allow the Transferee to be “guided” as to what media to offer, but it is not guaranteed that the Transferee will offer these media components (these ways are discussed below). 
For IUT, the Transferror should be aware of the capabilities of each of the UEs in the same subscription by virtue of use of reg-event package (assuming the UEs are all in the same implicit registration set). Therefore, for the purposes of the IUT feature (in which the requirement to be able to transfer all the media should be considered a stronger requirement that for ECT) the Transferror chooses a UE that it knows can support those media capabilities. Nevertheless, it cannot still be guaranteed that the Transferee will send the same media lines in the offer/answer that were in the original session between the Transferror and the Remote Party.
We also need to bear in mind the Stage 2 requirement for Release 9 (irrespective of use of collaborative session transfer or not) stated in sections 4.1.3, 4.2.3, 5.3.2.2.1 and 5.3.2.2.3 of TS 23.237 which can be summarised as:
· Any IMS UE can take the role of a Controllee UE

· The Controllee UE is not aware of its role within a Collaborative session and it is not aware of the Controller UE. 
· The Collaborative Session procedures for a Controllee UE shall not have any impact to the UE.
Therefore it is not possible to design a new mechanism in Release 9 that modifies the UE, to ensure that the target UE offers/answers exactly the same media as was in the original session.
Currently for the case of no collaborative session, only one mechanism has been suggested for full media/control transfer (C1-092417) which involves REFER being sent all the way to the target. 
This particular paper does not provide analyses of this issue for other mechanisms that could be used for IUT, e.g. when INVITE is sent from the SCC AS to the UE. However, we agree that if and when such mechanisms are suggested, then a solution to indicate the media that needs to be transferred would need to be considered for INVITE too. 
Below, we discuss the mechanisms that can be used for REFER:
Mechanism 1: Use feature tags within the REFER 
The SIP "Caller Preferences" extension defined in RFC 3840 provides a mechanism that allows a SIP request to convey information relating to the originator's capabilities and preferences for handling of that request.  The SIP REFER method defined in RFC 3515 provides a mechanism that allows one party to induce another to initiate a SIP request.  RFC 4508 extends the REFER method to use the mechanism of RFC 3840 so the originator of a REFER can inform the recipient as to the characteristics of the target that the induced request is expected to reach. The REFER recipient uses this information to offer specific media towards the REFER-target. 

RFC 4508 provide an example:
4.2.  Voice and Video Feature Tags Usage

   The example below shows how a REFER-Issuer can tell the REFER-

   Recipient that the REFER-Target supports audio and video and,

   consequently, that a video and audio session can be established by

   sending an INVITE to the REFER-Target:

   Refer-To: "Alice's Videophone" <sip:alice@videophone.example.com>

                   ;audio;video

From the perspective of Inter-UE Transfer, the “Refer-To” header shown in C1-092417 would indicate that the session is a multimedia audio and video session as follows:
Refer-To: <sip:remoteuser@home2.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-333333333333?Target-Dialog=AB03a0s09a2sdfglkj490333%3Bremote-tag=Afgsdfg45%3Blocal-tag=U188gg&Require=tdialog>;audio;video
Analyses: From RFC 4508, the feature tags can be used to give a good enough hints to the target UE of the media to offer to the Remote Party, but it is not guaranteed that the UE will take note of these feature tags. Additionally, it’s not clear how many UEs now support RFC 4508 and it would be hard to mandate support of RFC 4508.

Mechanism 2: Include SDP m= lines in the Refer-To header
If the Refer-To contains a SIP URI with "body" URI header containing the SDP, then the INVITE generated by REFER-recipient will contain a body containing the SDP included in the "body" URI header. 
 

Refer-To: <sip:user@home.net;gr="abc"?Content-Type="application/sdp"&body="escaped SDP to be offered to the controllee UE">
 

The issue may be how the UE-1 finds out the port, IP address, supported codecs, etc of UE-2. This could be solved by including just only m= lines and letting UE-2 to add further c=/s=/a= lines with the appropriate codecs, ports, IP addresses.
RFC3515 indicates how the INVITE is generated based on reception of REFER request with Refer-To containing a SIP URI:
 
2.4.3 Accessing the Referred-to Resource
...
 For example, if the URI is a
   SIP URI indicating INVITE (using a method=INVITE URI parameter for
   example), the UA would issue a new INVITE using all of the normal
   rules for sending an INVITE defined in [1].
...
9.1  Normative References

   [1]  Rosenberg, J., Schulzrinne, H., Camarillo, G., Johnston, A.,
        Peterson, J., Sparks, R., Handley, M. and E. Schooler, "SIP:
        Session Initiation Protocol", RFC 3261, June 2002.
...

RFC3261 also states how the new SIP request is formed based on a SIP URI:

19.1.1 SIP and SIPS URI Components

   The "sip:" and "sips:" schemes follow the guidelines in RFC 2396 [5].
   They use a form similar to the mailto URL, allowing the specification
   of SIP request-header fields and the SIP message-body.  This makes it
   possible to specify the subject, media type, or urgency of sessions
   initiated by using a URI on a web page or in an email message.  The
   formal syntax for a SIP or SIPS URI is presented in Section 25.  Its
   general form, in the case of a SIP URI, is:

      sip:user:password@host:port;uri-parameters?headers
...
      Headers: Header fields to be included in a request constructed
         from the URI.

         Headers fields in the SIP request can be specified with the "?"
         mechanism within a URI.  The header names and values are
         encoded in ampersand separated hname = hvalue pairs.  The
         special hname "body" indicates that the associated hvalue is
         the message-body of the SIP request.
...
…
19.1.5 Forming Requests from a URI

   An implementation needs to take care when forming requests directly
   from a URI.  URIs from business cards, web pages, and even from
   sources inside the protocol such as registered contacts may contain
   inappropriate header fields or body parts.
...
   An implementation SHOULD treat the presence of any headers or body
   parts in the URI as a desire to include them in the message, and
   choose to honor the request on a per-component basis.
Analyses: From RFC 3261, it would appear that it cannot be guaranteed what an existing UE implementation would do with the information included with in the URI, i.e. it may choose to ignore the extra header information.
Mechanism 3: The UE decides on its own what to offer and the SCC AS authorises the offer 
Another mechanism that could be used is to just rely on the UE’s existing algorithm for offering media in an INVITE. For example, a UE may use existing SIP information (for example: IMS communication service identifier) or other to decide what to offer and we can leave the UE to create the offer with no further standardization.

When the SCC AS receives the offer, the SCC AS could: 
· continue the IUT handling when receiving the UE-2 SDP offer if the UE-2 SDP offer contains all the media to be transferred
· abort the IUT handling when receiving the UE-2 SDP offer if the UE-2 SDP offer is insufficient. 
Analyses: It cannot be guaranteed that the UE will offer the media that was in the original session, but the SCC AS can provide authorization of the INVITE request. Nevertheless, authorization of the INVITE by the SCC AS would be natural behaviour for the SCC AS in all mechanisms described and this should be something that is normatively specified in TS 24.237.
3. Conclusion
Due to the requirement that the Controllee UE is unmodified in Release 9, we can only rely on existing mechanisms to try and best indicate the full extent of the media that reqiures transfer. 
We know that the controller can use mechanisms such as reg-event-package and presence to be aware of the capabilities of each UE so is best placed to transfer to an appropriate UE that supports all of the media in the session. 
Additionally, we have shown above that there are some mechanisms can be used to hint to the REFER-recipient to offer the “correct media” but we are not guaranteed that the REFER-recipient will support such mechanisms.
Alternatively we can rely on existing UE behaviour for offering media and allow the SCC AS to authorize the INVITE against the required media.

We recommend addition of text in section 15 “Roles for Inter-UE Transfer without establishment of Collaborative Session” to be in-line with the CT1#60 resubmission of CR C1-092418. We recommend the following text be added to this resubmission:

In the section on “Transferror UE”, add:
The SC UE may use one of the following mechanisms to indicate the requirement to transfer all the media of an existing session: 

1. include feature tags in Refer-To header as specified in RFC 4508 [xx]; or

2. include SDP media components as part of the SIP-URI in the Refer-To header as specified in RFC 3261 [xx]

In the section on “SCC AS procedures for session continuity upon SIP INVITE request due to inter-UE transfer”, add:
Upon receiving a SIP INVITE request due to inter UE transfer, the SCC AS shall:

1.
reject the SIP request with a SIP 403 (Forbidden) response and do not process the remaining steps if



…….

B.
if the SDP offer does not contain exactly the same media components that were included in the original session between the Transferror UE and remote party.

Additionally, we recommend adding this authorisation of the INVITE as a step in CR C1-092417 between steps 14 “SIP Invite Request” and 15 “Remote Leg Update”.











































