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1.
Background

When a call is transferred using PS to CS dual radio access transfer, the 1st call is transferred by means of a CC SETUP message as specified in TS 24.008. The SETUP message is converted to a SIP INVITE request as specified in TS 29.292.

In subclause 5.3.3.2 of TS 29.292 the following stated:

Unless local configuration indicates that the network is serving users not supporting SIP preconditions, the MSC server shall include in a Supported header field of the initial INVITE request:

1)
a "100rel" option tag as defined in IETF RFC 3262 [56] to indicate the support for reliable provisional responses; and

2)
a "precondition" option tag as defined in IETF RFC 3312 [57] to indicate the support for the SIP preconditions mechanism.
This means that the preconditions mechanism may be used by the MSC server.

In subclause 5.3.3.3 of TS 29.292 the following is stated:

	The MSC Server shall determine the speech codecs supported by the UE as specified in 3GPP TS 24.008 [3] and use this information when constructing a codec list for the SDP offer. The MSC Server may also add speech codecs. The added speech codecs are based on configuration data in the MSC Server.

If the MSC Server indicated the support for the SIP preconditions mechanism as described in subclause 5.3.3.2 and
-
the access bearer establishment has been initiated prior to the sending of the INVITE request (e.g. no speech codec or one speech codec is indicated from the originating UE) the MSC Server shall indicate that preconditions have been met in the initial SDP offer using the segmented status type, as defined in IETF RFC 3312 [57] and IETF RFC 4032 [58], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment. The MSC Server may indicate in the bearer establishment procedure to the UE the speech codec the UE shall use; or
-
the access side bearer establishment has not been performed prior to sending the INVITE request,

a)
the MSC Server shall indicate that preconditions have not been met in the SDP offer using the segmented status type, as defined in IETF RFC 3312 [57] and IETF RFC 4032 [58], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment; and. 

b)
once access side bearer establishment has been performed, the MSC Server shall indicate that preconditions have been met in a new SDP offer in a subsequent UPDATE or PRACK request.


This means that when the MSC server is using the preconditions mechanism, the MSC server may include that preconditions are met or that they are not met.

For the second call, if the preconditions mechanism is used, the MSC server shall always include that the conditions are met since the 2nd call is using the resources of the 1st call and the transfer of the 2nd call is not started until the transfer of the 1st call is completed.

In the source access leg the use of pre-conditions are optional. As a consequence the following combinations of usage of the preconditions mechanism can occur:

	Use case
	Target access leg
	Source access leg

	1
	Preconditions not used by the MSC server
	Preconditions not used in the session/dialog to transfer

	2
	Precondition used by the MSC server, conditions not met
	Preconditions not used in the session/dialog to transfer

	3
	Precondition used by the MSC server, conditions met
	Preconditions not used in the session/dialog to transfer

	4
	Preconditions not used by the MSC server
	Precondition used in the session/dialog to transfer

	5
	Precondition used by the MSC server (conditions met or not met)
	Precondition used in the session/dialog to transfer


2.
Actions in SCC A when the MSC server initiates CS to PS dual radio access transfer
The following subclause describes the procedures in SCC AS when receiving the SIP INVITE request due to PS to CS STN.  Similar procedures will apply also for the SIP INVITE request transferring additional session. However, for the additional session the preconditions will always be met, so the procedures when preconditions are not met will not apply for the additional session. 

The solutions are based on that the MSC server supports the reliable provisional responses RFC 3262.
2.1
Preconditions not used in the session/dialog to transfer: Use case 1, 2 and 3
	Use case
	Target access leg
	Source access leg

	1
	Preconditions not used by the MSC server
	Preconditions not used in the session/dialog to transfer

	2
	Precondition used by the MSC server, conditions not met
	Preconditions not used in the session/dialog to transfer

	3
	Precondition used by the MSC server, conditions met
	Preconditions not used in the session/dialog to transfer


This is a straight forward use case, minor changes of the existing behaviour in SCC AS. When SCC AS receives a SIP INVITE request due to PS to CS STN, the re-INVITE is sent towards the remote UE and since the MSC server needs to be prepared that a remote entity does not support the preconditions mechanism, so in the use case 2 and 3, the SCC AS forwards the 200 (OK) to the re-INVITE request without including any precondition specific header fields or sdp attributes.
The general principle of the flow for a confirmed session:
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The general principle of the flow for a dialog in an early phase:
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Based on if the dialog is in the pre-alerting or alerting phase when the access transferred occurred, the SCC AS sends a 183 (Session Progress) response or a 180 (Ringing) response with the SDP answer towards the MSC server.

2.2
Precondition used in the session/dialog to transfer: Use case 4
In this case the SCC AS needs to add precondition specific header fields and SDP attributes in all SIP requests and SIP responses towards the remote UE
	Use case
	Target access leg
	Source access leg

	4
	Preconditions not used by the MSC server
	Precondition used in the session/dialog to transfer


The flow below shows how SCC AS will solve this incompatibility between the source access leg and the target access when no extra bandwidth is needed at the remote UE.
The general principle of the flow for a confirmed session when no extra bandwidth is needed at the remote UE:
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The general principle of the flow for a dialog in an early phase:
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If the SDP offer in the INVITE due to PS to CS STN includes a codec that requires more bandwidth, the flow for a confirmed session when extra bandwidth is needed at the remote UE:
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If the SDP offer in the INVITE due to PS to CS STN includes a codec that requires more bandwidth, the flow for a dialog in the early phase will look like below:
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2.3
Use case 5

	Use case
	Target access leg
	Source access leg

	5
	Precondition used by the MSC server (conditions met or not met)
	Precondition used in the session/dialog to transfer


In this case the SCC AS forwards the SIP requests and SIP responses between the MSC server and the remote UE, when the preconditions are not met on the CS side, the flow would look like this:
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The flow below shows when the preconditions are met on the CS and on the remote UE side:
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3
Actions in SCC As when the remote end initiate access transfer using the preconditions mechanism

If, the MSC server has performed PS to CS dual radio access transfer. The MSC server did not use the precondition mechanism but the precondition mechanism was used on the session/dialog to transfer i.e. the SCC AS included the necessary protocol elements (e.g. Required=precondition, etc.) in the re-INVITE towards the remote UE.

After the transfer, the remote UE also performs access transfer (e.g. a PS to CS dual radio access transfer). If the remote leg the precondition mechanism indicating that preconditions are not met. The SCC AS on the remote side now believes that the precondition mechanism is used and will forward the precondition mechanism specific protocol elements to its remote UE. 
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4. Conclusion

The TS 24.237 needs to be updated to reflect the use cases 1 to 5.

The C1-143666 contains the necessary updates to TS 24.237. The solution to the use case in clause 3 is described in C1-143459.
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