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Abstract of the contribution: Clarify that MSC Server only use RAI and TLLI (included in Suspend message sent by UE for GERAN Non DTM) to find out MME and IMSI still need to be transferred to the serving MME/SGSN via CS to PS Handover Request sent by MSC Server as the serving MME/SGSN need to use IMSI to identify UE.
1 Discussion

During the SRVCC procedure from E-UTRAN to GERAN Non DTM, the UE performs suspend procedure with RAI and TLLI, which is mapped from GUTI allocated by E-UTRAN. However, the source MME can not retrieve the GUTI based on the RAI and P-TMSI due to missing the bit part of P-TMSI signature. So it is very clear that the source MME can not use RAI and TLLI (received from Suspend message) to identify UE.
Please see the detailed information in S2-100374.zip or S2-100486.zip or S2-100877.zip
Back to rSRVCC selection serving node for GERAN Non DTM, both altnative2 and alternative 3 try to reuse suspend procedure i.e. MSC Server derives the serving MME information based on RAI and TLLI sent by BSC. However it is not clear whether MSC Server will send IMSI or RAI/TLLI or both to the serving MME.
There are some other scenarios that are interesting enough to be investigated:

Scenario 1:

Per 6.8.2.4 in 23.060, the SGSN may attempt to reallocate the P‑TMSI at any time that the MS is in GERAN/UTRAN PS coverage. The reallocation procedure can be performed by the P‑TMSI Reallocation procedure, or it can be included in the Attach or Routeing Area Update procedures or during PS Handover procedure. 
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Figure 1: P‑TMSI Reallocation Procedure
So if we try to modify ASSIGNMENT COMPLETE and HANDOVER COMPLETE to additionally include rSRVCC IE i.e. P-TMSI in this case, the problem there is no suitable message to deliver the newly reallocated P-TMSI to the BSC/RNC.Consequently, the wrong P-TMSI will be delivered to MSC Server and the SGSN, the SGSN can not identify the correct UE though the MSC Server is still able to find the correct SGSN due to no SGSN change.
Scenario 2:

Regarding UTRAN and GERAN DTM, if there is ongoing CS service for the PS idle mode UE and CS HO procedure happens, the UE will immediately send CS Handover complete to target side upon receiving Handover command. If CS handover complete is required to include P-TMSI, the problem is which P-TMSI should be included by the UE in case RAI is changed due to UE mobility.
It is our understanding that the UE can only include the old P-TMSI as the new P-TMSI can only be allocated to UE by target SGSN after successfully performing RAU. But the RAU will take a while and UE shall send CS Handover complete message immediately upon receiving CS HO command, without waiting UE to finish RAU procedure.
If the above is right understanding, the UE will deliver wrong P-TMSI to BSC/RNC via CS Handover complete unnecessarily, which may be delivered to the anchor MSC Server. Consequently, the MSC Server may not find the correct SGSN e.g. in case of inter SGSN change. Even the MSC server can find the correct SGSN e.g. in case of intra SGSN with RA change, but the SGSN can not identify the correct UE due to wrong P-TMSI.

Scenario 3:
Regarding UTRAN and GERAN DTM, if there is ongoing PS service and CS service and PS+CS HO procedure happens, the UE will immediately send PS Handover complete and CS Handover complete to target side upon receiving Handover command. If CS handover complete is required to include P-TMSI, the problem is which P-TMSI should be included by the UE in case of inter-SGSN relocation or RAI is changed? 

It is our understanding that the UE can only include the old P-TMSI as the new P-TMSI can only be allocated to UE by target SGSN after successfully performing RAU. But the RAU initiated by UE will take a while and UE shall send CS Handover complete message upon receiving CS HO command, without waiting UE to finish RAU procedure.
If the above is right understanding, the UE will deliver wrong P-TMSI to BSC/RNC, which may be delivered to the anchor MSC Server. The MSC Server may not find the correct SGSN e.g. in case of inter SGSN relocation. Even the MSC server can find the correct SGSN e.g. in case of intra SGSN with RA change, but the SGSN can not identify the correct UE due to wrong P-TMSI.
It is our understanding that MSC Server should only send IMSI rather than RAI/TLLI to the serving MME in CS to PS HO request while RAI/TLLI is only used to resolve the address of the serving MME by MSC Server.
2 Proposal

Here it is proposed to clarify:
a) Regarding CS to PS HO request, MSC Server should only send IMSI rather than RAI/TLLI to the serving MME, which is used by the serving MME to identify UE.
b) MSC Server only use RAI/TLLI to resolve the address of the serving MME.
First Change
6.3.3.7
Access Transfer Preparation

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. The IMSI should be included in the message to allow the source SGSN/MME to identify UE.
3.
The MSC Server sends an Access Transfer Notification to the ATCF, e.g. a SIP re-INVITE or INVITE message, which indicates the ATCF that it should prepare for the transfer of media to PS.

4.
The ATCF retrieves the ports/codecs received from the UE in its IMS registration (The MSC is able to correlate the IMS registration made by the UE and the one made by the MSC on behalf of the UE for instance based on the C-MSISDN or on the IMEI derived instance-id used by both those registrations). The ATCF allocates media ports on the ATGW, then 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.

NOTE 3: If ISR is activated and the Serving GW does not have a downlink S1-U, the Serving GW sends Downlink Data Notification to the MME and the SGSN before sending the Update Bearer Request message with an indication that this is due to rSRVCC. The serving PS node that received the CS to PS HO request from the MSC will then answer to it with a Modify Bearer Request, without paging the UE. The SGW will answer that message without propagating it to the PGW. 
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. The SGSN also includes in that message the EPS bearer information.
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. The MSC Server also includes in that message the EPS bearer information as well as the IP address/ports and selected codec for the ATGW, for the MGW or for the remote end depending on the situation. 

12.
In case of ATCF with media anchored in ATGW, the MSC Server sends an Access Transfer Preparation Request, e.g. a SIP re-INVITE or PRACK message, 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.

In case of without media anchored in ATGW, MSC Server sends an Access Transfer Preparation Request to ATCF and the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
Editor's Note 1:
The responsibility to release the voice bearer in error cases during this procedure are FFS.

Editor's Note 2: It is FFS how to resume suspended PS bearers after UE tunes to target access, e.g. UE handover from GERAN not supporting DTM.

6.3.3.7.2
Access Transfer Preparation Alternative 2

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. In this alternative, the source SGSN initiates the voice bearer setup.

Editor's Note 1:
The role of the target MSC in this solution is FFS.
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Figure 6.3.3.7.2-1: Access Transfer Preparation – Alternative 2

1.
The RNS/BSS decides that an rSRVCC handover should take place. It therefore sends a Relocation Required (case of the Iu interface), or a Handover Required (in the case of the A interface) to the MSC. That message includes an indication that an rSRVCC handover is requested.

2.
The MSC Server forwards the rSRVCC request to the source SGSN or the source MME according to what it stored as “serving PS node” for the UE, in a CS to PS HO Request. That message includes the transport address provided by the UE (see also clause 6.3.3.4), as well as the address it is sending voice media to (e.g. the transport address of the ATGW or of the remote end). It also includes information related to the pre-agreed codec for voice. In addition, the IMSI should be also included to allow the source SGSN/MME to identify UE.
3a.
When receiving that message, the SGSN/MME sends a Bearer Resource Command to the SGW, to trigger the set up the PS voice bearer. The Traffic Aggregate Description (TAD) includes transport address information for both ends of the future packet voice access leg i.e. information provided by both UE and MGW. The requested QoS corresponds to the QoS of a packet voice bearer and may take into account the codec information.

3b.
The SGW forwards the Bearer Resource Command to the PGW.

3c.
The PGW interacts with the PCRF in case dynamic PCC is deployed.

3d.
The PGW initiates (either based on the response of the PCRF in case of dynamic PCC, or as its own decision) the creation of the bearer, by sending a Create Bearer Request to the SGW. The message includes the essential EPS bearer information i.e. the TFT (compiled from TAD information) and the QoS of the future EPS bearer supporting packet voice on E-UTRAN side, with the exception of the EPS Bearer ID/NSAPI, which is assigned later. The message may also include the IP address assigned to the UE in order to cope with some cases when the SGSN/MME is not aware of it.

3e.
The SGW forwards the Create Bearer Request to the Source SGSN / Source MME. The message includes the essential EPS bearer information, with the exception of the EPS Bearer ID/NSAPI, which is assigned later. The message may also include the IP address assigned to the UE in order to cope with some cases when the SGSN is not aware of it.

3f.
The source SGSN / source MME assigns the EPS Bearer ID/NSAPI for the future packet voice bearer, and replies with a Create Bearer Response to the SGW. It does not request the RNS/BSS to allocate any radio resources for that bearer.

3g.
The SGW sends a Create Bearer Response to the PGW, which finalizes the voice bearer creation.

4.
When step 3f has occurred, the Source SGSN / source MME sends a Forward Relocation Request to the Target MME/SGSN. The message includes bearer context for all bearers, including the future packet voice bearer.

5-6.
The Target MME/SGSN requests the Target eNodeB/NodeB to allocate resources for all bearers (including the voice bearer). The Target eNode B/Node B answers, including the transparent container destined to the UE.

7.
The Target MME/SGSN answers to the Source SGSN / source MME, indicating that the resources have been allocated in the Target eNodeB/Node B.

8a.
The source SGSN / source MME answers to MSC Server in a CS to PS HO Response indicating the success of the procedure. The essential EPS bearer information the UE will use for voice after rSRVCC handover and UE's IP address is included in that message.

8b.
When receiving that message, in case of ATCF with media anchored in ATGW, the MSC Server sends an Access Transfer Preparation Request, e.g. a SIP re-INVITE or INVITE message, to the ATCF to have the media path switched to the transport address of the UE on the target access. That step could also occur anytime after step 2.

In case of without media anchored in ATGW, MSC Server sends an Access Transfer Preparation Request to ATCF and the media path between ATCF / ATGW and the MSC Server / MGW is to be established.
8c. The MSC Server sends a Relocation Command to the Source RNS/BSS. This message also includes the EPS bearer information as well as the IP address/ports and selected codec for the ATGW, for the MGW or for the remote end depending on the situation.
9.
When receiving the Relocation Command from the MSC Server, the source BSS/RNS sends a HO Command to the UE. This message also includes the EPS bearer information as well as the IP address/ports and selected codec for the ATGW, for the MGW or for the remote end depending on the situation.
10.
The UE retunes to the target access (E-UTRAN/HSPA). The UE sets up locally a PS voice bearer using the NAS information received from the network in the HO Command of step 9. As a result of that message, the UE also resumes the other existing PS bearers in case those were suspended. The UE sends a HO Complete message to the Target eNB/Node B. It starts sending and receiving voice using the PS voice bearer.

11.
When receiving that message from the UE, the target eNode B/Node B sends a Handover Notify to the target MME/SGSN.

12.
The target MME/SGSN performs the bearer modification procedure towards the SGW/PGW, effectively completing the EPS-level handover procedure. Note that in case the PS bearers were suspended, they are resumed in the SGW/PGW as an implicit result of the bearer modification procedure.
Second Change
6.3.3.9.3
Alternative 3: RAN provided information

According to 6.3.3.9.2:

Regarding bullet a and bullet b where GERAN is DTM capable:

In case of UTRAN or DTM capable GERAN network, during attachment procedure or RAU procedure, the RNC/BSS has the information pointed to the serving SGSN, which can be stored in RNC/BSS in case of active CS session. When RNC/BSS needs to start rSRVCC HO, it includes this serving SGSN address as part of the HO signalling toward the MSC enhanced for rSRVCC.
As RNC/BSS have no UE context for the UE in idle mode, the UE should initiate RAU to provide the RNC or BSS with the RAI/P-TMSI/P-TMSI signature or RAI/TLLI respectively when initiating CS call.
Editor’s Note 1: It is FFS how target RNC/BSC to get the serving SGSN information in case of normal CS HO but without RA change (e.g. inter RNC HO without RA change).
Regarding bullet b where GERAN is Non-DTM capable:

In case of Non-DTM capable GERAN network, according to clause 16.2.1.1.1 of 23.060, it seems the suspend procedure can be reused to transfer RAI and TLLI to BSC. 

In this case, when UE has been involved in active CS call, the UE sends RR Suspend (TLLI, RAI) message to the BSS and BSS stores the related information. If the MS performs an inter-BSC handover while suspended, the TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages. 
Please not that MSC Server only use RAI/TLLI to resolve the address of the serving MME and IMSI still needed to be transferred to MME for UE identifying.
Regarding bullet c:

This applies to the scenario of CS voice call established during SRVCC from E-UTRAN to GERAN without DTM support where the UE will be in GPRS PS suspend state in GERAN.

In this case, the UE will send RR Suspend with TLLI/RAI to BSC that is mapped from GUTI pointed to old serving MME and the following procedure is similar with the bullet b.
Alternatively, SRVCC MSC Server is the anchor MSC Server and can store the information of serving MME node. Assuming SRVCC MSC Server can also act as rSRVCC MSC Server, the stored MME information can be used by the anchor MSC Server to find the correct MME.

Editor’s Note 2: It is FFS whether the anchor MSC Server storing the information of serving MME node is new feature or not.
During rSRVCC procedure, RNC/BSS includes the rSRVCC Info IE with serving SGSN/MME information in Handover/Relocation Required message for CS to PS handover, which is used by MSC Server to find the serving SGSN/MME correctly. 
End of Change
3GPP
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