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1. Introduction

This paper describes why dynamic transaction identifiers are needed for the MSC server assisted mid-call feature and outlines three possible ways how to solve them. It also proposes to use one of these solutions as a way forward.
2. Discussion

2.1 Why dynamic transaction identifiers are needed?

In the case of the MSC server assisted mid-call feature, the three involved entities (UE, SCC AS, MSC Server) need to be aware of the transaction identifiers in order to  set up / replace CS calls during the transfer phase. 

During the last two meetings, the proposal was made that for the MSC server assisted mid-call feature only statically assigned transaction identifiers would be needed, which is not in-line with the requirements stated in TS 23.237. For example see section 6.3.2.1.1a, where it is stated:

5.
The SCC AS provides Session State Information on the transferring-in leg. If there are more than two sessions with speech media (active or held), the SCC AS performs the following:

-
if there are two or more active speech sessions, selects the second-most recently active speech session and puts it on hold;

-
otherwise, selects the held session that has been most recently made inactive. Any other in-active sessions are released. 


The active session together with the selected in-active session is sent in Session State Information to the MSC Server.

NOTE 3:
The Session State Information can be provided as part of the SCC AS's response to the INVITE.

From this it is obvious  that not only one held call needs to be transferred with the mid-call feature. Statically assigned transaction identifiers will only work in the case if one held call is transferred. Therefore it is required to assign the transaction identifiers dynamically during session setup time and to distribute them from the UE to SCC AS and to the MSC server.
2.2 General transport and handling of dynamically assigned transaction identifiers

In the case of a CS to PS transfer, 
1) the transaction identifier is assigned by the UE during setting up the CS call. 
2) When the MSC server interworks the CC SETUP into a SIP INVITE, it needs to indicate the related transaction identifier to the SCC AS. 

3) Upon transfer, when the SCC AS informs the MSC Server (by sending REFER) that a specific CS call was transferred into the PS domain, the SCC AS identifies the CS call by means of the transaction identifier. 

In the case of a PS to CS transfer, 

1) the transaction identifier is assigned by the UE when sending the INVITE request, which is received by the SCC AS. 

2) Upon transfer, when the SCC AS informs the MSC server (by sending REFER) that a specific PS session is transferred into the CS domain, the SCC AS identifies the PS call by means of the transaction identifier. 

3) The MSC server establishes the CS call and assigns to the call in the CC SETUP message the transaction identifier received in the REFER message from the SCC AS.

The related behaviour is also reflected in tdoc C1-095144.

Nevertheless a  mechanism is needed, how the transaction identifiers can be transported within SIP messages.

2.3 Solution 1: XML body

One possibility to transfer the transaction identifier within SIP messages is to define them as part of the newly created 3GPP mid-call XML body (see tdoc C1-095146, which was agreed at the last meeting). 

This solution nevertheless has the disadvantage, that the XML body would need to be included in every initial SIP INVITE, in order to transport the assigned transaction identifier to the SCC AS – only by doing so, it would be guaranteed, that the session can later on be transferred to the CS domain. 

Adding an additional body to every INVITE would create a large overhead in signalling, especially as the body would need to include both, SDP and XML. Therefore multipart MIME bodies would be needed for every SIP INVITE. 
2.4 Solution 2: User-to-User header

Another possibility would be to transport the transaction identifier in the User-to-User header (see http://tools.ietf.org/html/draft-johnston-sipping-cc-uui). 

The related Internet Draft nevertheless mandates, that the information carried within this header must be related to interworking between SIP and ISDN (CS) user-to-user information. As the transaction identifier is transported in CS UUS, the User-to-User header seems to be out of scope for the solution. 

2.5 Solution 3: Feature Tag

Several meetings ago CT1 agreed that the support for the mid-call feature will be indicated by the involved entities by putting the g.3gpp.mid-call media  feature tag into the Contact headers of sent messages (see Annex C of TS 24.237). This media feature tag currently is defined without any value. The media feature tag easily can be extended, to include a numerical  value, which would represent the assigned transaction identifier. For example:

g.3gpp.mid-call="5"

where the transaction identifier would have the value 5. 

This solution seems not to have any side-effects and furthermore re-uses protocol elements which are directly related to the mid-call feature. 
3. Proposal

Due to its simplicity and the drawbacks of the other two solutions, it is proposed to transport dynamically assigned transaction identifiers as a value of the already defined feature tag g.3gpp.mid-call.
The solution is described in tdocs C1-095144 to C1-095147, which extend CRs from Ericsson, which were agreed at the last meeting for the mid-call feature. The content of the already agreed CRs is fully reflected within the new CRs. The already agreed need to be withdrawn, if the new CRs get agreed within CT1. 
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