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1.  Introduction


This contribution discusses detailed call flows for the radio handover from LTE VoIP to 3G CS voice and from LTE VoIP to 2G CS voice. 
The call flows are kept strictly aligned with Inter-RAT PS-PS  handoffs call flows, for consistency and for simultaneous Voice/PS handoffs to work. This means that if a UE is in a session(s) involving both voice (VoIP) and data, the VoIP part may be handed over as a LTE PS -> 3G/2GCS voice call; while the data part may be handed over as LTE PS -> 3G/2G PS data session.
2.  Call Flows (Proposed Text)
Employing the high level principles as described in S2-071856 in mind, the detailed call flows are described here.

********************* Start Proposed Text *****************************

7.19.1.7.2 Call Flows
According to the high level principles in Section 7.19.1.7.1, the detailed call flows are described here.

7.19.1.7.2.1 STEP 1: CS Call Establishment and VCC Procedures

LTE VoIP to 2G/3G CS
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Figure 1 CS Call Establishment Procedures

The UE receives a trigger to perform the VCC procedures. Note that the actual trigger and potential RRC signaling message for the trigger is out of scope of SR-VCC SA2 design. Based on the VCC trigger, the UE starts setting up a CS call while still attached to the LTE network. 
This can be done by sending GSM/UMTS signaling via the MME and VCC GW to the GSM/UMTS system. 

· Location Update Procedures - need to be performed by the UE before initiating call setup signaling with the GSM MSC.

1. For GSM: UE performs location update procedures and receives ciphering/ authentication credentials from GSM MSC by encapsulating GSM location update signaling messages inside an IP datagram and sending them as a regular user data to the MME, which then directs the messages towards the VCC GW

2. The VCC GW then de-capsulates the GSM messages, and forwards them to the MSC while emulating a GSM BSS.

3. Based on the response from GSM MSC, the VCC GW encapsulates messages towards the MME, which forwards them to the UE.

· CS Call Setup

1. The UE encapsulates regular GSM CS call setup signaling messages and sends them to the MME, which then directs the messages towards the VCC GW. 

2. The VCC GW then de-capsulates the GSM/UMTS messages, and forwards them to the UMTS/GSM MSC while emulating as a UMTS/GSM RAN or BSS. Note that the CS call setup is directed to terminate in the VCC AS (per regular VCC domain transfer procedures)

3. Based on the response from GSM/UMTS MSC, the VCC GW encapsulates messages towards the MME, which forwards them to the UE.

The detailed procedures for location update and CS call setup are exactly the same as described in GSM/UMTS CS systems (TS 24.008) and not repeated here. 

The detailed procedures for VCC domain transfer also remain exactly the same as in VCC Rel-7 spec (TS 23.206) and are not repeated here.
7.19.1.7.2.2 STEP 2: Inter-RAT Radio Handover

LTE VoIP to 3G CS
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Figure 2 LTE VoIP to 3G CS Domain Transfer
In this signaling sequence the establishment of CS call between UE and VCC AS via VCC GW and MSC is assumed to be already done.
1. E.g. based on the measurements and additional information, the source system decides to initiate the handover.

2. The source eNode B sends a Relocation Required message to the source MME.  This message contains the source and target IDs and an E-UTRAN Transparent Container.  The container includes the same information that the target system would expect to receive in a hard handover with SRNS relocation (see section 6.9.2.2.2 of TS 23.060).

3. The source MME (appearing to the target system as a source SGSN) sends a Forward Relocation Request message to the target VCC GW.

4. The VCC GW converts the Forward Relocation Request message into a relocation request message expected by a target MSC from a source RAN during inter-MSC handover of a voice call.
5. The target MSC sends a Relocation Request message to the target RAN.

6. The target RAN sends a Relocation Request ACK message to the target MSC.

7. The target MSC sends a Relocation Request ACK message to the VCC GW emulating the source RAN.

8. The VCC GW emulating the target SGSN towards the source MME sends a Forward Relocation Response message to the source MME.

9. The source MME sends a Relocation Response message back to the eNB.

10. The source eNB sends a HO Command message to the UE to begin HO procedure to the source RAN.

11. The UE performs an access procedure and is detected on the target system.

12. The target RAN forwards physical information to the UE for the target system. 

13. The target RAN indicates detection of the UE to the target MSC.

14. The UE sends a Handover Completed message to the target RAN.

15. The target RAN sends a Relocation Complete message to the target MSC.

16. The target MSC informs the VCC GW emulating a source RAN, that the relocation is complete by sending a Release message.

17. The VCC GW sends a Forward Relocation Complete Acknowledge message to the source MME.

18. The source MME sends an SAE Gateway Release message to the source SAE Gateway.

19. The source SAE Gateway sends a Tunnel Release message to the source eNode B.

LTE VoIP to 2G CS
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Figure 3 LTE VoIP to 2G CS Domain Transfer
In this signaling sequence the establishment of CS call between UE and VCC AS via VCC GW and MSC is assumed to be already done.

1. E.g. based on the measurements and additional information, the source system decides to initiate the handover.

2. The source eNode B sends a Relocation Required message to the source MME.  This message contains the source and target IDs and an E-UTRAN Transparent Container.  The container includes the same information that the target system would expect to receive in a hard handover with SRNS relocation (see section 6.9.2.2.2 of TS 23.060).

3. The source MME (appearing to the target system as a source SGSN) sends a Forward Relocation Request message to the target VCC GW.

4. The VCC GW converts the Forward Relocation Request message into a HO Required message expected by a target MSC from a source BSS during inter-MSC handover of a voice call.

5. The target MSC sends a HO Request message to the target BSS.

6. The target BSS sends a HO Request ACK message to the target MSC.

7. The target MSC sends a HO Command message to the VCC GW emulating the source BSS.

8. The VCC GW emulating the target SGSN towards the source MME sends a Forward Relocation Response message to the source MME.

9. The source MME sends a Relocation Response message back to the eNB.

10. The source eNB sends a HO Command message to the UE to begin HO procedure to the source BSS.

11. The UE performs an access procedure and is detected on the target system.

12. The target BSS forwards physical information to the UE for the target system. 

13. The target BSS indicates detection of the UE to the target MSC.

14. The UE sends a Handover Completed message to the target BSS.

15. The target BSS sends a Relocation Complete message to the target MSC.

16. The target MSC informs the VCC GW emulating a source BSS, that the relocation is complete by sending a Release message.

17. The VCC GW sends a Forward Relocation Complete Acknowledge message to the source MME.

18. The source MME sends an SAE Gateway Release message to the source SAE Gateway.

19. The source SAE Gateway sends a Tunnel Release message to the source eNode B.

********************* End Proposed Text *****************************
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