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1. Introduction
In CT1#65, the group identified a number of open issues which can be listed as follows:
Open Issues: Part 1
· Issue 4.7.3-1: Are the call flows between AS and MRF needed in detail? 
· Issue 4.7.3-2: The communication between AS and MRF needs to be studied in more details in order to see if the protocol currently used is functionally complete for IUT purposes. 
· Issue 4.7.3-3: Which packages are used for the communication between AS and MRF? The evaluation of the related packets could go into protocol evaluation or protocol extension. 
Open Issues: Part 2
· Issue 4.7.3-4: It has to be evaluated, whether specific protocol indications are needed for the following cases and if yes, how these indications should be transported within the protocol:
· within the request from the pulling UE to the SCC AS in the pull scenario;
· within the request from the SCC AS to the controller UE in the pull scenario;
· within the request from the controller UE to the SCC AS in the push scenario; 
· within the request from the SCC AS to the UE to which the media will be replicated to in the push scenario; and
· within the request from the SCC AS to the remote UE to indicate that a specific media is there due to replication.
Open Issues: Part 3
· Issue 4.7.3-5: Are there different protocol indications (as described in issue 4.7.3-4) needed for the individual actions described in issue 4.7.3-4 when:
· replication happens in the nework; and 
· replication happens at the UE?
· Issue 4.7.3-6: Can the UE which the media gets replicated to only receive media or also send media? The abilities of that UE could be based on Offer/Answer negotiation, i.e. the controller UE/AS could indicate in the SDP whether the media towards the UE to which the media gets replicated to is e.g. "receiveonly" or "send/receive". 
· Issue 4.7.3-7: How does the SCC AS / controller UE authorize the request for replication? 
· Issue 4.7.3-8: How does the controller UE find out, that a request received for replication authorization is meant for that purpose? A specific protocol indication might be needed. This protocol indication is most likely dependant on the protocol message which is used to transport the authorization request. 
· Issue 4.7.3-9: It has to be determined if, once duplication has been completed, the duplicated media stream is independant from the original media stream. For example if a duplicated video stream can be forwarded by one UE, whilst the other does not. 
To our point of view,Part1 is of interests of SCC AS vendors, and part 3 more and less falls under part2. This discussion paper is to analyze the replication in the network which belongs to Part 2 and proposes a solution for it.
2. Reason for Change
The reason for change is for IMS Core and SCC AS to recognize the inter-UE transfer SIP request.
3. Background
The replication in the network of the part 2 of the above open issues can be broken down to 

· It can be broken down how to indicate the IMS network is a request for the replication when it occurs 
· in the network; or
· in the remote UE.
· When the replication occurs in the network
· Push
· Pull
· When the replication occurs in the remote UE 
· TBD for this study
SIP REFER request has been employed in the release 9 to trigger the inter UE transfer process. TS 24.237 has listed in subclauses 16.3.1and 19.3.1 how to ditinct the IUT operation at the time of collaborative session. At the time of replication when the procedure is triggered by Push, the controller UE and the SCC AS are in the same domain where the collaborative session is hosted. Therefore the SIP REFER request intended for Inter-UE Transfer can be recongnized by the SCC AS since its URI is in the Request-URI. However, when replicating by using Pull, the controllee UE is not aware of the URI of the SCC-AS and only knows the URI of the controller UE. Therefore the URI of the controller UE needs to be inserted in the Request URI of the SIP REFER request. This may lead to that the SIP REFER request will be mistakenly forwarded to the controller UE.
4. Proposal

The following shows the flow diagram for the replication in the network. 

NOTE: The SCC-AS for UE-2 is within a paranthesis since it may not exist.
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There is an audio session between UE-1 and remote UE.

UE-1 gets the information about UE-2  by subscribing to the dialog event package according to RFC 4235.
1. UE-2 send a SIP REFER request to initiate the process for Network replication. 
· The Request-URI is set to the contact of UE-1; and 
· The REFER-To header field contains the contact of UE-2 identifying the media to be replicated.
2. The SIP REFER request will be routed to UE-1’s domain.
3.  SIP MESSAGE request sent to UE-1 if permission is required.
4.  Resources are allocated for UE-2 for session replication if it permission is granted by UE-1.
5. SIP INVITE request sent towards to UE-2 replicate the session.
6. SIP INVITE request is routed towards UE-2.
7. SIP INVITE request is sent towards remote UE.
The session is now replicated to UE-2.
The requirement for the above flow is that the SIP REFER request in Message 1 shall be routed to the SCC-AS in order to trigger the whole procedure. Therefore:
· the request needs to be routed to the domain of UE-1, the controller UE.
· the S-CSCF in domain of controller UE shall recognize the IUT command in order to  bypass all other AS in the iFC. This step very crucial since the SIP REFER request can have impact on some AS and may therefore trigger undesired operations.
· the SCC AS in domain of controller UE shall recognize the replication command.
In order to prevent the SIP REFER request for replication in the Pull mode gets routed to the undesired targets, the IMS Core network where the collaborative session is hosted needs to get an indication that the request is for inter UE transfer operation. Therefore the header of the request should have an indicator to show this service. The proposal is to use a media feature tag “g.3gpp.iut-ref” in the Accept-Contact header field of the SIP REFER request.

The replication part can be implimented by use of the discard port number “9” which has been used for other use cases in release 9 of inter-UE transfer. When the SCC AS sees this port number in combination with that the media component already exists in the collaborative session, the SCC AS will not transfer the media component, but replicate the media component. Therefore the SIP REFR request in step 1 is populated as follows
1-
a Request-URI field containing contact of the controller UE, UE-1;

2-
a Refer-To header field containing 

-
the SIP URI or if available the GRUU of the controllee UE, UE-2; and

-
 the body URI header field containing SDP for the media (m=) line for audio to be replicated containing the discard port number "9" for the media lines to be replicated;

NOTE:
 If there were media lines that would not to be replicated, those media lines would be listed in the SDP however, the port numbers would have been set to zero.

3-
a Target-Dialog header field containing the dialog parameters for the dialog of the existing session;

4-
a Referred-By header field containing a currently registered public user identity of the controller UE; 

5-
an Accept-Contact header field containing the g.3gpp.iut-ref media feature tag as described in annex A;and

6-
an Accept header field containing the MIME type "application/sdp, message/sipfrag".
REFER sip:user1_public1@home1.net
Via:
To: sip:user1_public1@home1.net;
From: sip:user2_public1@home2.net;tag=24680sip:user1_pubic1@home1.net;tag = 24680
Call-ID: cb03a0s09a2sdfglkj490333
CSeq: 93809824 REFER

Max-Forwards: 70

P-Preferred-Identity:
Refer-To: <sip:user2_public1@home2.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6?body= m%3Daudio%209%20RTP%2FAVP%97%0Dm>
Require: target-dialog

Target-dialog: cb03a0s09a2sdfglkj321576;remote-tag=abcdef;local-tag=123456

Contact: <sip:user2_public1@home2.net; gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91ewxyz>; 
Referred-By: sip:user2_public1@home2.net

Accept-Contact: +g.3gpp.iut-ref

Accept: application/sdp, message/sipfrag
Content-Length: 0
Last but not least, we believe that the above solution should be generalized for the replication based on pull mode whether the controller and controllee UEs are in different doamins or they are in thes same domain.
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