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6.1
SRVCC from E-UTRAN to 3GPP2 1xCS

Figure 6.1-1 illustrates a high-level call flow for the LTE-to-1x voice service continuity procedure.



[image: image2.emf]1xCS 

SRVCC

UE

eNB

MME

1xCS

IWS

1xRTT

MSC

. -

11. 1x radio interface procedures to acquire a traffic 

channel

12. 1x handoff completion message

1. Ongoing VoIP session over the IMS access leg 

established over E-UTRA access

2. Handover decision

14. Ongoing voice call over the CS access leg established over 1xRTT access

3. HO from EUTRA preparation 

request (3G1x Parameters)

4. UL info transfer 

(MEID, 1x Origination)

5. UL S1 cdma2000 tunnelling 

(MEID, RAND, 1x Origination)

6. S102 Direct Transfer (1x Air 

Interface Signalling (Origination))

8. S102 Direct Transfer  (1x Air Interface 

Signalling (Handoff Direction))

9. DL cdma2000 tunnelling 

(Handoff Direction)

10. Mobility from EUTRA 

command (Handoff Direction)

17. S1 UE Context Release

7. 1x traffic assignment/handoff initiation

13. 1x handoff done

15. S1 UE Context 

Release Request

S-GW

1xRTT

CS 

access

16. Suspend Request/Ack


Figure 6.1-1: LTE VoIP-to-1x CS voice service continuity

1.
Ongoing VoIP session over the IMS access leg established over EPS/E‑UTRAN access.

2.
The E‑UTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter‑technology handover to cdma2000 1xRTT Rev A.

3.
The E‑UTRAN signals the UE to perform an inter‑technology handover by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

4.
The UE initiates signalling for establishment of the CS access leg by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

5.
The E‑UTRAN sends an Uplink S1 cdma2000 Tunnelling (MEID, RAND, 1x Origination, Reference CellID) message to the MME.

6.
Upon reception of the Uplink S1 cdma2000 Tunnelling message, the MME selects a 3GPP2 1xCS IWS based on Reference CellID and encapsulates the 1x Origination Message along with the MEID and RAND in a S102 Direct Transfer message (as "1x Air Interface Signalling").

7.
The traffic channel resources are established in the 1x RTT system.

8.
The 3GPP2 1xCS IWS creates a 1x Handoff Direction message and encapsulates it in a S102 Direct Transfer message (as "1x Air Interface Signalling").

9.
The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the E‑UTRAN.

10.
The E‑UTRAN forwards the 1x Handoff Direction message embedded in a Mobility from EUTRA Command message to the UE. This is perceived by the UE as a Handover Command message.

11
.Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

12.
The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

13.
The 1xRTT BSS sends message to 1xRTT MSC to indicate of handoff done. The resources between 1x CS IWS and 1xRTT MSC may be released at this step.

14.
Ongoing voice call over the CS access leg established over 1xRTT access. The E‑UTRAN/EPS context may be released based on the normal E‑UTRAN/EPS procedure.

15.
After step 11 the E‑UTRAN initiates the S1 release procedure.

15.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. The Cause indicates that the UE is not available for PS service.
16.
The MME exchanges Suspend Request/ Acknowledge messages with the Serving GW. The S1-U bearers are released for all EPS bearers and the voice bearer is deactivated. The non-GBR bearers are preserved and are marked as suspended in the S-GW. Upon receipt of downlink data the S-GW should not send a downlink data notification message to the MME.
17.

S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].
*************** Next Change ***********************

6.2.2.1
SRVCC from E-UTRAN to GERAN without DTM/PSHO support

Depicted in figure 6.2.2.1-1 is a call flow for SRVCC from E-UTRAN to GERAN without DTM/PSHO support.
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Figure 6.2.2.1-1: SRVCC from E-UTRAN to GERAN without DTM/PSHO support

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. E‑UTRAN also indicates to MME that this is SRVCC handover operation.

3.
Based on the QCI associated with the voice bearer (QCI 1) and the SRVCC handover indication, 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. MME received VDN and MSISDN from the HSS as part of the subscription profile downloaded during the E‑UTRAN attach procedure. MM Context contains security related information.

4.
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.

NOTE 1:
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 under SA WG3 responsibility.

5.
Target MSC performs resource allocation with the target BSS by exchanging Handover Request/ Acknowledge messages.

6.
Target MSC sends a Prepare Handover Response message to the MSC Server.

7.
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.

NOTE 2:
If the MSC Server is using an ISUP interface, then the initiation of the session transfer may fail if the subscriber profile including CAMEL triggers is not available prior handover (see clause 7.3.2.1 in TS 23.292 [13]).

9.
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-GBR bearers should be preserved.

10a.
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.

10b.
In parallel to the previous step the Source MME exchanges Suspend Request/ Acknowledge messages with the Serving GW. The S1-U bearers are released for all EPS bearers and the voice bearer is deactivated. The non-GBR bearers are preserved and are marked as suspended in the S-GW. Upon receipt of downlink data the S-GW should not send a downlink data notification message to the MME.

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

12.
Handover Detection at the target BSS.

13.
Target BSS sends a Handover Complete message to the target MSC.

14.
Target MSC sends an SES (Handover Complete) message to the MSC Server.

15.
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.

16.
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.

17.
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 3:
this Update Location is not initiated by the UE.

*************** Next Change ***********************

6.2.3
Return to E-UTRAN
Once the voice call is terminated in the CS domain, existing mechanisms are used to move the UE to E-UTRAN.
When the UE moves to E-UTRAN, if the EPS service was suspended during the CS voice service, it is resumed according to the procedure described in TS 23.272 [17].
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