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1. Discussion

In section 5.3.7.1 of TS23.216 V1.1.1, it says:

5.3.7.1
Interworking with 3GPP UTRAN/GERAN

The SRVCC VDN and MSISDN are downloaded to MME from HSS during E-UTRAN attach procedure.

NOTE:  HSS functionality is not impacted when MSC Server enhanced with SRVCC performs the MAP_Update_Location procedure.


Editor’s note: The usage and naming of SRVCC VDN will need to be discussed and confirmed in SC TS.
At SA2#64 it was agreed that SRVCC needs to work with ICS/SC and support transfer of multiple sessions (one of which may be active). It was also discussed that VDN downloaded from HSS can not uniquely identify a session when multiple sessions to be transferred (see S2-082542).
VDN may be stored in HSS, UE and SCC AS, so MSC Server enhanced with SRVCC may get VDN from any of the following entities:
1. HSS

The VDN is statically configured in HSS according to operator’s policy. It is only applicable to R7 VCC. It cannot meet the R8 ICS and MMSC.

2. SCC AS
SCC AS is able to allocate a correlative VDN when a session is established. The VDN may be static or dynamic, and from this perspective this way may be better than the first way. However, there’s no existing interface between MSC Server enhanced with SRVCC and SCC AS, which transfers VDN from SCC AS to MSC Server enhanced with SRVCC. Also it seems a little complicated to add such an interface.
3. UE.
According to R7 VCC and R8 ICS and MMSC, the UE is always aware of the VDN for each session. And also the UE knows the session state when the handover happens. So it is reliable to get the appropriate VDN from the UE. And it’s easy for the MME to get VDN from the UE.
So it’s strongly proposed that, when SRVCC from E-UTRAN to GERAN/UTRAN, the MME gets the VDN from the UE and forward it to the MSC Server enhanced with SRVCC within the Forward Reloc Req message.
2. Proposal

It is proposed to make some changes in TS23.216 V1.1.1 as below.
Proposed 1st change to 23.216
5.3.4
UE enhanced for SRVCC

5.3.4.1
Interworking with 3GPP2 1xCS

If the UE supports 3GPP2 1xCS access, the 1xCS SRVCC UE is a UE that is capable to perform SRVCC to the 3GPP2 1xCS system. The interaction between UE and E-UTRAN is described in TR 36.938 [7]. The interaction with the 3GPP2 1xCS system is described in this specification.

5.3.4.2
Interworking with 3GPP UTRAN/GERAN

3GPP SRVCC UE is needed to perform SRVCC (see subclause 3.1 for 3GPP SRVCC UE definition). The interaction between UE and E-UTRAN is described in TS 36.300 [16]. 3GPP SRVCC UE shall be able to respond the VDN request with appropriate VDN in case of SRVCC from E-UTRAN to UTRAN/GERAN.
Proposed 2nd change to 23.216
5.3.7
HSS

5.3.7.1
Interworking with 3GPP UTRAN/GERAN

The MSISDN is downloaded to MME from HSS during E-UTRAN attach procedure.
NOTE:  HSS functionality is not impacted when MSC Server enhanced with SRVCC performs the MAP_Update_Location procedure.


Proposed last change to 23.216
6.2.1.1
SRVCC from E-UTRAN to GERAN without DTM/PSHO support

Depicted in Figure 6.2.1.1-1 is a call flow for SRVCC from E-UTRAN to GERAN without DTM/PSHO support.
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Figure 6.2.1.1-1: SRVCC from E-UTRAN to GERAN without DTM/PSHO support

Before the initiation of the HO the UE may register with the CS domain via SGs.

Editor's note: it is FFS whether SGs is needed for SRVCC.

1. Based on UE measurement reports the source E-UTRAN decides to trigger a handover to GERAN.

2. Source E-UTRAN sends Handover Required (Source to Target Transparent Container) message to the source MME.
3. The MME gets VDN from the UE.
a) The MME sends a VDN Request message to the UE to get the VDN,

b) The UE sends a VDN Response message to the MME.
4. Based on the QCI associated with the voice bearer (QCI 1) the source MME splits the voice bearer from the non-voice bearers and initiates the PS handover procedure for the voice bearer by sending a Forward Relocation Request (VDN, MSISDN, Source to Target Transparent Container, MM Context) message to the MSC Server. It is assumed that the MME has received MSISDN from the HSS as part of the subscription profile downloaded during the E-UTRAN attach procedure. MM Context contains security related information.

Editor's note: the decision to split the voice bearer from the non-voice bearers as well as the decision to not initiate a PS handover towards the target SGSN depends on the knowledge of target cell VoIP capabilities. It is FFS how the source MME knows the target cell VoIP capabilities. It is FFS whether the MME or the MSC Server filters the parameters in the Forward Relocation Message that are not required for SRVCC operation.

5. The MSC Server interworks the PS handover request with a CS inter-MSC handover request by sending a Prepare Handover Request message to the target MSC. The CS Security key is derived from the E-UTRAN/EPS domain key contained in the MM Context.

Editor's note: Details of how CS security key is derived from E-UTRAN/EPS domain key context (e.g. with use of mechanisms similar for security key mapping with PS handover in a 2G/3G SGSN) is FFS.

6. Target MSC performs resource allocation with the target BSS by exchanging Handover Request/ Acknowledge messages.

7. Target MSC sends a Prepare Handover Response message to the MSC Server.

8. Establishment of circuit connection between the target MSC and the MGW associated with the MSC Server e.g. using ISUP IAM and ACM messages.

9. The MSC Server initiates the Session Transfer by using the VDN e.g. by sending an ISUP IAM (VDN) message towards the IMS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [13] and TS 23.237 [14]. During the execution of the Session Transfer procedure the remote end is updated with the SDP of the CS access leg. The downlink flow of VoIP packets is switched towards the CS access leg at this point.

Editor's note: Use of a downlink bi-cast from the MRF associated with the VCC application or other means for minimisation of service break (e.g. coordination of the remote end update and IMS access leg release with the switch of the bearer towards the target GERAN network) is FFS.

10. MSC Server sends a Forward Relocation Response (Target to Source Transparent Container) message to the source MME. Source MME knows that at the end of the CS-PS handover the non-voice bearers should be preserved.

11a. Source MME sends a Handover Command (Target to Source Transparent Container) message to the source E-UTRAN. The message includes information about the voice component only.

11b. In parallel to the previous step the Source MME exchanges Update Bearer Request/response messages with the Serving GW. The S1-U bearers are released for all EPS bearers and the voice bearer is deactivated.

12. Source E-UTRAN sends a Handover from E-UTRAN Command message to the UE.

13. Handover Detection at the target BSS.

14. Target BSS sends a Handover Complete message to the target MSC.

15. Target MSC sends an SES (Handover Complete) message to the MSC Server.

16. Completion of the establishment of the circuit connection between the MSC and the MGW associated with the MSC Server is completed e.g. with the target MSC sending ISUP Answer message to the MSC Server.

17. MSC Server sends a Forward Relocation Complete message to the source MME, informing it that the UE has arrived on the target side. Source MME acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the MSC Server.

18. MSC Server may perform a MAP Update Location to the HSS/HLR if needed. This may be needed for MSC Server to receive GSM SS information and routing of mobile terminating calls properly in certain configuration.

NOTE:
this Update Location is not initiated by the UE.

6.2.1.2
SRVCC from E-UTRAN to UTRAN or GERAN with DTM/PSHO support

Depicted in Figure 6.2.1.2-1 is a call flow for SRVCC from E-UTRAN to UTRAN or GERAN with DTM/PSHO support, including the handling of the non-voice component.
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Figure 6.2.1.2-1: SRVCC from E-UTRAN to UTRAN or GERAN with DTM/PSHO support

Before the initiation of the HO the UE may register with the CS domain via SGs.

Editor's note: it is FFS whether SGs is needed for SRVCC.

1.
Based on UE measurement reports the source E-UTRAN decides to trigger a handover to UTRAN/GERAN.

2.
Source E-UTRAN sends a Handover Required (Source to Target Transparent Container) message to the source MME.
3.
The MME gets VDN from the UE.

a) The MME sends a VDN Request message to the UE to get the VDN,

b) The UE sends a VDN Response message to the MME.



4.
Based on the QCI associated with the voice bearer (QCI 1) the source MME splits the voice bearer from all other PS bearers. The following steps are performed:

a) Source MME initiates the PS handover procedure for the voice bearer by sending a Forward Relocation Request (VDN, MSISDN, Source to Target Transparent Container, MM Context) message to the MSC Server. The message includes information for the voice component only. It is assumed that the MME has received MSISDN from the HSS as part of the subscription profile downloaded during the E-UTRAN attach procedure. MM Context contains security related information.

b) MSC Server interworks the PS handover request with a CS inter-MSC handover request by sending a Prepare Handover Request message to the target MSC. The CS Security key is derived from the E-UTRAN/EPS domain key contained in the MM Context.

Editor's note: Details of how CS security key is derived from E-UTRAN/EPS domain key context (e.g. with use of mechanisms similar for security key mapping with PS handover in a 2G/3G SGSN) is FFS

c) Target MSC requests resource allocation for the CS relocation by sending the Relocation Request (Source to Target Transparent Container) message to the target RNS.

5. In parallel to the previous step the source MME initiates relocation of the remaining non-voice PS bearers. The following steps are performed:

a) Source MME sends a Forward Relocation Request (Source to Target Transparent Container, MM Context) message to the target SGSN. The message includes information for the non-voice component only.

b) Target SGSN requests resource allocation for the PS relocation by sending the Relocation Request (Source to Target Transparent Container) message to the target RNS.

Editor's note: the decision to initiate a PS handover towards the target SGSN in addition to PS-CS handover towards the MSC Server depends on the knowledge of target cell VoIP capabilities. It is FFS how the source MME knows the target cell VoIP capabilities.

6.
Target RNS coordinates the CS relocation request with the PS relocation request and assigns resources. The following steps are performed:

a) Target RNS acknowledges the prepared PS relocation by sending the Relocation Request Acknowledge (Target to Source Transparent Container) message to the target SGSN.

b) Target SGSN sends a Forward Relocation Response (Target to Source Transparent Container) message to the source MME.

7.
In parallel to the previous step the following steps are performed:

a) Target RNS acknowledges the prepared CS relocation by sending the Relocation Request Acknowledge (Target to Source Transparent Container) message to the target MSC.

b) Target MSC sends a Prepare Handover Response message to the MSC Server.

c) Establishment of circuit connection between the target MSC and the MGW associated with the MSC Server e.g. using ISUP IAM and ACM messages.

8. The MSC Server initiates the Session Transfer by using the VDN e.g. by sending an ISUP IAM (VDN) message towards the IMS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [13] and TS 23.237 [14]. During the execution of the Session Transfer procedure the remote end is updated with the SDP of the CS access leg. The downlink flow of VoIP packets is switched towards the CS access leg at this point.

Editor's note: Use of a downlink bi-cast from the MRF associated with the VCC application or other means for minimisation of service break (e.g. coordination of the remote end update and IMS access leg release with the switch of the bearer towards the target UTRAN/GERAN network) is FFS.

9. The MSC Server sends a Forward Relocation Response (Target to Source Transparent Container) message to the source MME.

10. Source MME synchronises the two prepared relocations and sends a Handover Command (Target to Source Transparent Container) message to the source E-UTRAN.

11. E-UTRAN sends a Handover from E-UTRAN Command message to the UE.

12. Handover Detection at the target RNS.

13. The CS relocation is complete. The following steps are performed:

a) Target RNS sends Relocation Complete message to the target MSC.

b) Target MSC sends an SES (Handover Complete) message to the MSC Server.

c) Completion of the establishment of the circuit connection between the MSC and the MGW associated with the MSC Server is completed e.g. with target MSC sending ISUP Answer message to the MSC Server.

d) MSC Server sends a Forward Relocation Complete message to the source MME. Source MME acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the MSC Server.

e) MSC Server may perform an MAP Update Location to the HSS/HLR if needed. This may be needed for the MSC Server to receive GSM SS information and routing of mobile terminating calls properly in certain configuration.

NOTE:
this Update Location is not initiated by the UE.

14. In parallel to the previous step, the PS relocation is complete. The following steps are performed:

a) Target RNS sends Relocation Complete message to target SGSN.

b) Target SGSN sends a Forward Relocation Complete message to the source MME. Source MME acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the target SGSN.

c) Target SGSN updates the bearer with Serving GW or PDN GW.
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