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Abstract of the contribution: This contribution provides an analysis on serving nodes in case of rSRVCC and some recommended guidelines.
1 Discussion

When discussing rSRVCC, the following CS voice call scenarios have to be considered:
· CS voice call initiated in GERAN/UTRAN

· CS voice call established during SRVCC from E-UTRAN

Similar to SRVCC, the following PS scenarios have to be considered:

· GERAN  without DTM support

· GERAN with DTM but without DTM HO support and UTRAN without PS HO

· UTRAN with PS HO or GERAN with DTM HO support

Note that the UE must be IMS registered, but that this IMS registration can have taken place either on GERAN, UTRAN or on E-UTRAN.

For all the possible combinations, the following table clarifies which serving node has the PDP context / PDN connection IE before performing rSRVCC.

	
	CS voice call initiated in GERAN/UTRAN
	CS voice call established during SRVCC from E-UTRAN

	GERAN  without DTM support
	Source SGSN
	Old MME (UE has not performed RAU)

	GERAN with DTM but without DTM HO support and UTRAN without PS HO
	Source SGSN
	Source SGSN

	UTRAN with PS HO or GERAN with DTM HO support
	Source SGSN
	Source SGSN


The UE has the information to find old SGSN (old RAI) and/or old MME (GUTI). When performing RAU after SRVCC, the UE includes the information on old MME and stores the information on the new SGSN (can be the same SGSN as camped on before). When performing TAU after rSRVCC, the UE includes either the information on the source SGSN or the old MME and stores the information on the new  MME (can be the same MME as camped on before).
When moving to E-UTRAN, the UE always performs a TAU as summarized in the following table:
	
	UE moves to E-UTRAN

	GERAN  without DTM support
	PS bearers are suspended.

UE performs TAU to resume the PS bearers in E-UTRAN

	GERAN with DTM but without DTM HO support and UTRAN without PS HO
	UE performs TAU to re-establish the PS bearers in E-UTRAN

	UTRAN with PS HO or GERAN with DTM HO support
	UE performs TAU because moving from non IMS voice capable access to IMS voice capable access.


When moving to E-UTRAN, the source RAN interacts with CN nodes as follows::

	
	UE moves to E-UTRAN – RAN send HO required to CN

	GERAN  without DTM support
	BSC send HO required to MSC 

	GERAN with DTM but without DTM HO support and UTRAN without PS HO
	BSC/RNC sends HO required to MSC

	UTRAN with PS HO or GERAN with DTM HO support
	BSC/RNC sends HO required to both MSC and SGSN


As general guidelines for rSRVCC:

· in all possible scenarios the RAN sends a HO required to the MSC, but only in case PS HO is supported also to source SGSN.

· new PDP context / PDN connection IE needed for voice should be added to already existing ones, i.e., the MSC needs to contact the PS node d that holds the PDP context / PDN connection IE. 

· The UE performs always a TAU after the move to E-UTRAN

Conclusion: different nodes hold the PDP context / PDN connection IE prior performing rSRVCC, and the MSC need to interact with the correct node.

The following are then valid options for creating the voice bearer during rSRVCC: 
· The voice bearer is created during rSRVCC in the node holding the PDP context / (source SGSN or old MME) and then relocated to new MME if needed
· Note: the PCC interaction shown in some of the alternatives ensures that the correct serving node holding the PDP context / PDN connection IE is contacted.

· The voice bearer is created during rSRVCC in the new MME selected during rSRVCC (might be a different MME than the old MME).

· The voice bearer is created when the new MME is selected, and the new MME is most scenarios only known after the UE has performed TAU (exception is the case with PS /DTM HO).
TS 23.060 and 23.401 describe the procedure on how to find the old SGSN / old MME in case the UE performs RAU, also covering the case when SGSN / MME are in pool. If the MSC Server has to find the SGSN / MME holding the PDP context / PDN Connection IE, it has to support the same procedure.
2 Proposal
It is proposed to discuss the above-made assessment and to document it into the TR 23.885. The general guidelines may form the base for a conclusion on rSRVCC.
First Change
6.3.3.7.1
Access Transfer Preparation Alternative 1

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. In this alternative, the source MSC Server together with the ATCF interacts with the P-CSCF to initiate the voice bearer setup. The address of the P-CSCF is known to the ATCF from the IMS registration of the UE, and the ATCF address is known to the MSC Server from the STN-SR. It is also assumed that PCC is used.
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Figure 6.3.3.7.1-1: Access Transfer Preparation Alternative 1

1.
The BSC/RNC sends a HO required to the MSC Server including an indication this HO is for SRVCC. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.

NOTE 1:
If the UE is active in PS domain, the BSC/RNC sends also a Relocation Required message to source SGSN. If the Relocation Required message for PS HO arrives first and the message indicates CS to PS HO is initiated, the source SGSN waits for the CS to PS HO request before performing inter-RAT handover procedure.

2.
The MSC Server sends a SRVCC CS to PS HO command to the Source SGSN / old MME.


3.
The MSC Server sends a Transfer Preparation Request to the ATCF that indicates to the ATCF that it should prepare for the transfer of media to PS.

4.
The ATCF forwards the Transfer Preparation Request to the P-CSCF after including in that message the IP address/ports the UE intends to use after rSRVCC, as well as the IP address/ports the ATGW is sending voice media to (i.e. the SDP for both UE and ATGW will be included in the message).

5.
The P-CSCF interacts with the PCRF to establish a voice bearer for the session being transferred using the information received from the ATCF in the Transfer Preparation Request message. The PCC indicates that this bearer establishment is due to rSRVCC.

NOTE 2:
The Transfer Preparation Request message could e.g., be implemented using a INVITE or other appropriate message. It is left for stage 3 to decide on appropriate message.
6.
The PCRF initiates the bearer setup towards P-GW and indicates that this bearer establishment is due to rSRVCC. Once the bearer setup reaches source SGSN / old MME, the SGSN / MME associates the new bearer with the HO CS to PS request that was received previously. The source SGSN / old MME will handle the bearer setup locally, without requiring a full reservation at the source side of the voice bearer.

7.
Source SGSN / old MME sends a relocation request to the target SGSN/MME.

8.
Target SGSN/MME allocates resources in UTRAN/E-UTRAN.

9.
A relocation response is returned to the Source SGSN / old MME.

10.
A SRVCC CS to PS HO response is returned from the Source SGSN / old MME to the MSC Server.

11.
MSC Server sends HO required Ack to the RAN, possibly via the target MSC, and the RAN send HO command to UE, indicating CS to PS handover. 

12.
The MSC Server sends a re-INVITE to the ATCF to trigger the ATCF/ATGW to have the media path switched to the IP address/port of the UE on the target access.

Editor's Note:
The responsibility to release the voice bearer in error cases during this procedure are FFS.

NOTE 3:
The MGW can for a certain period of time send media both on the source access leg and the new target access leg to minimize the interruption delay further.

Next Change
6.3.3.4
Codec and transport address related procedure

6.3.3.4.1
General

For rSRVCC to work, the ATCF or MSC Server needs to know the following information about the UE: 
- 
the IP address and port number used by the UE for receiving media on PS access. 
- 
identifier of the new SGSN / old MME

The UE needs to reserve a port for rSRVCC. The UE needs to know the IP address, port number and codec for sending media to the ATGW.

NOTE:
The only time the MSC will need to know the port information is if access transfer preparation Alternative 2 is used (see clause 6.3.3.7.1). If alternative 1 is used, then it is enough that ATCF has this information.

Next Change
6.3.3.5.x
UE provided information

UE reports rSRVCC IE which includes the RAI/GUTTI and P-TMSI/TLLI, which can be used to locate source SGSN / old MME, to RNC/BSC when it is involved in CS call establishment (including CS MO/MT, CS handover, and SRVCC cases).

RNC/BSC includes the rSRVCC Info IE  in Handover/Relocation Required message for CS to PS handover, e.g. by including the rSRVCC Info IE into GERAN Classmark.
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An example of RRC Report message used to report the RAI and P-TMSI is "RRC Measurement Report" message. The inclusion of RAI and P-TMSI (and optional P-TMSI signature) shall be according to subclause 10.1.1.1.2 of TS 25.331 for non-critical extension of a RRC message with additional information elements or subclause 8.6.1 of TS 44.018.
End Change
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