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1 Introduction

As part of the initial work for the recently agreed WID on “CS video and voice service improvements” (SP-030788), this document summarises the signalling procedures used for VT handling in and between the GERAN and UTRAN radio access networks as well as more general procedures where the core network triggers the RANs to move the MS between technologies.

This is an early draft of the signalling flows. Comments and questions are welcome. 

The document covers both “SCUDIF” and “Dual Call” (voice call on hold with no radio resources, video call active between the 2 parties) scenarios. Future discussions are needed to resolve the preferred solution. 

2 Service based handover in GERAN

2.1 Mobile originated VT call 

2.1.1 Idle mode

2.1.1.1 Single bearer capability – successful
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1. The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245”. 

2. The MSC, after completing subscription verification for Bearer Service 37, indicates to the BSC in an ASSIGNMENT REQUEST message that a signalling channel is required.  This message also includes the Service Handover IE, which is set to “Handover to UTRAN should be performed”. The Circuit Identity Code is not included because the Channel Type is set to signalling.

3. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the MSC. The Cell ID Discriminator field in the CI List IE lets the MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.

4. The MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

5. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.

6. The MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

7. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

8. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.

9. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures.

10. After the MS arrives on the UTRAN cell the MSC indicates to the MS that the establishment of the call is progressing by sending the CALL PROCEEDING message.

11. The MSC sends the IAM message towards the B-party.

2.1.1.2 Single bearer capability – failure
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1. The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245”.

2. The MSC looks up the Bearer Service (BS) to which the BCIE aligns. The BCIE aligns to BS37 and the MSC verifies that this MS is provisioned for BS37.

If the MS is not provisioned the MSC skips to message 4, RELEASE COMPLETE including cause #57 "bearer capability not authorized".

If the MS is provisioned the MSC indicates to the BSC in an ASSIGNMENT REQUEST message that a signalling channel is required.  This message would also include the Service Handover IE, which is set to “Handover to UTRAN should be performed” and the Circuit Identity Code is not included when the Channel Type is set to signalling.

3. The BSC will respond to the MSC with an ASSIGNMENT COMPLETE message if the Service Handover IE is not understood by the BSC.

The BSC may also respond to the MSC with an ASSIGNMENT FAILURE message if the handover to UTRAN cannot be completed due to one of the following reasons:

a) 
MS not it UTRAN coverage: cause sent to MSC in ASSIGNMENT FAILURE = “No radio resource available”, cause #58 returned to MS in RELEASE COMPLETE = “bearer capability not presently available“.

b)
If BSC is not capable of initiating Handover to UTRAN: cause sent to MSC in ASSIGNMENT FAILURE = “BSS not equipped”, cause #65 returned to MS in RELEASE COMPLETE = "bearer service not implemented".

4.
The MSC sends a RELEASE COMPLETE message to the MS.

2.1.1.3 Dual bearer capability – successful voice establishment on GERAN
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1. The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes two BCIE: the first has Other Rate Adaption set to “H.233 & H.245” and the second indicates GSM speech.

2. The MSC, after completing subscription verification for Bearer Service 37, indicates to the BSC in an ASSIGNMENT REQUEST message that a signalling channel is required.  This message includes the Service Handover IE, which is set to “Handover to UTRAN should be performed”. The Circuit Identity Code is not included because the Channel Type is set to signalling.

3.
The BSC may respond to the MSC with an ASSIGNMENT FAILURE message if the handover to UTRAN cannot be completed because of coverage or capabilities reasons.

4.
A second ASSIGNMENT REQUEST message is sent by the MSC to the BSC indicating that a speech channel is required. 

5. 
The ASSIGNMENT COMPLETE message is then sent from the BSC to the MSC indicating the requested assignment is completed successfully.

6.
The CALL PROCEEDING message is then transmitted to the MS from the MSC indicating that after negotiation the MS has been allocated a bearer for speech.

7.
The MSC sends the IAM message requesting the establishment of a speech channel towards the B-party.

2.1.1.4 Dual Call - successful voice establishment
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The User decides to initiate a video call by hitting the “Video” button. The MMI in the handset is programmed to first request a speech call and then request a video call.

1.
The MS sends a SETUP message to the MSC requesting a speech call.

2.
The MSC sends an ASSIGNMENT REQUEST message to the BSC requesting that radio resources be allocated to the MS for a speech call.

3.
The BSC responds to the MSC with an ASSIGNMENT COMPLETE message informing the MSC that the radio resources have been allocated to the MS.

4.
The CALL PROCEEDING message is then transmitted to the MS from the MSC indicating that the MS has been allocated a bearer for speech.

5.
The MSC sends the IAM message requesting the establishment of a speech call towards the B-party.

6.
The MSC receives the ACM message from the B-party.

7.
The MSC informs the MS that the B-party has alerted the user using the ALERTING message.

8.
The ANM message is received by the MSC when the B-party user has answered.

9.
The CONNECT message is sent to the MS by the MSC to indicate that the call has been through connected.

10.
The MS acknowledges the reception of the CONNECT message with the CONNECT ACK message.

After the speech call has successfully been set up the MMI in the MS could be programmed to automatically put this speech call on hold and initiate a video call.

11.
The MS sends the HOLD message to the MSC to place the current voice call on hold.

12.
The MSC responds with a HOLD ACK message indicating that the voice call has been placed on hold.

13.
The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245” and the called number is the same as for the voice call.

14.
The MSC, after completing subscription verification for Bearer Service 37, sends to the BSC an ASSIGNMENT REQUEST message identical (including CIC) to the previous ASSIGNMENT REQUEST message except that it also includes the Service Handover IE set to “Handover to UTRAN should be performed”. 

15.
The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the MSC. The Cell ID Discriminator field in the CI List IE lets the MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell. 

16.
The MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

17.
The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.

18.
The MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

19.
The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

20.
Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.

21.
The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the MSC clears the resources allocated in the BSC (both radio resources and A interface).

22.
After the MS arrives on the UTRAN cell the MSC indicates to the MS that the establishment of the video call is progressing by sending the CALL PROCEEDING message. 

23.
The MSC sends the IAM message towards the B-party.

2.1.2 Connected mode 

2.1.2.1 VT call originating in GERAN

2.1.2.1.1 VT call originating in GERAN – successful
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The MS is in a voice call (either MT or MO) and the user presses the “video” button in order to have a video call with the person they are currently speaking to. The MMI in the phone is configured to then initiate a CALL HOLD and then send the SETUP message for the video call. 

1. The MS sends the HOLD message to the MSC to place the current voice call on hold.

2. The MS responds with a HOLD ACK message indicating that the voice call has been placed on hold.

3. The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245” and the called number is the same as for the voice call.

4. The MSC, after completing subscription verification for Bearer Service 37, sends to the BSC an ASSIGNMENT REQUEST message identical (including CIC) to the previous ASSIGNMENT REQUEST message 
except that it also includes the Service Handover IE set to “Handover to UTRAN should be performed”. 

5. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the MSC. The Cell ID Discriminator field in the CI List IE lets the MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell. 

6. The MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

7. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.

8. The MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

9. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

10. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.

11. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the BSC clears the allocated circuit.

12. After the MS arrives on the UTRAN cell, the MSC indicates to the MS that the establishment of the video call is progressing by sending the CALL PROCEEDING message. 

13. The MSC sends the IAM message towards the B-party.

2.1.2.1.2 VT call originating in GERAN – failure
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The MS is in voice call (either MT or MO) and the user presses the “video” button in order to have a video call with the person they are currently speaking to. The MMI in the phone is configured to then initiate a CALL HOLD and then send the SETUP message for the video call.

1.
The MS sends the HOLD message to the MSC to place the current voice call on hold.

2.
The MS responds with a HOLD ACK message indicating that the voice call has been placed on hold.

3.
The MS requests a video call by passing the SETUP message to the MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245”.

4.
The MSC, after completing subscription verification for Bearer Service 37, sends to the BSC an ASSIGNMENT REQUEST message including no change to previous ASSIGNMENT REQUEST message except the inclusion of the Service Handover IE which is set to “Handover to UTRAN should be performed”. If the MS is not provisioned the MSC skips to step 6.

4. If the MS is not in UMTS coverage, or, if the BSC does not support Service Handover, then the BSC passes an ASSIGNMENT COMPLETE message to the MSC indicating that the resource “modification” has been completed. The MSC understands the reception of this message as a failure case as the Service Handover has not been initiated. 

Note: Adding the Cause IE with a new cause value to the ASSIGNMENT COMPLETE message on the A interface maybe beneficial to inform the MSC whether the MS is not in UTRAN coverage or that the functionality in the BSC is not implemented.

6. The RELEASE COMPLETE message for the video call is then returned to MS including, either: 

a) Cause #65, "bearer service not implemented" when the MS does not support handover; or

b) Cause #49, "Quality of service unavailable" when the MS is not in UTRAN coverage; or

c) Cause #57, "bearer capability not authorized".

2.1.2.1.3 VT call originating in GERAN after inter-MSC handover from 3G MSC – successful
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The MS is in voice call (either MT or MO) that started in a UTRAN cell. The call has been handed over to GERAN coverage and then the user presses the “video” button in order to have a video call with the person they are currently speaking to. The MMI in the phone is configured to then initiate a CALL HOLD and then send the SETUP message for the video call.

1. The MS sends the HOLD message to the anchor 3G MSC to place the current voice call on hold.

2. The anchor MSC responds with a HOLD ACK message indicating that the voice call has been placed on hold.

3. The MS requests a video call by passing the SETUP message to the anchor MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245” and the called number is the same as for the voice call.
4. The Anchor MSC, after completing subscription verification for Bearer Service 37, sends to the 2G MSC an ASSIGNMENT REQUEST message with the same configuration as the previous HANDOVER REQUEST message except the message includes the Service Handover IE set to “Handover to UTRAN should be performed”. Note that on the E interface between the MSCs, neither the ASSIGNMENT REQUEST nor HANDOVER REQUEST contain the Circuit Identity Code IE.

5. The 2G MSC sends an ASSIGNMENT REQUEST message to the BSC with the same configuration as message 4 except the relay MSC also includes the same Circuit Identity Code as is currently in use.

6. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the relay MSC. The Cell ID Discriminator field in the CI List IE lets the relay MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.
7. Delete one of the options
: 

a) The RELOCATION REQUEST message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.

b) The HANDOVER REQUIRED message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.

8. The anchor MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

9. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.
10. Delete one of the options:

a) The HANDOVER COMMAND message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.

b) The RELOCATION REQUEST ACK message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.

11. The relay MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

12. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

13. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.
14. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the anchor MSC initiates release of resources in the relay MSC and the old BSC.
15. After the MS arrives on the UTRAN cell, the 3G MSC indicates to the MS that the establishment of the call is progressing by sending the CALL PROCEEDING message. 

16. The MSC sends the IAM message towards the B-party. 

17. The REL message is sent from the Anchor MSC to the 2G MSC instructing the MSC to release the connection.

18. The REL message is sent from the 2G MSC to the Anchor MSC acknowledging the release of the connection.

2.2 Mobile terminated VT call

2.2.1 Idle mode
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1.
The MSC receives an IAM message from the A-party indicating that a Video call is required. The MSC verifies the subscription of the MS to check that it is provisioned and currently allowed to receive Video calls.

2.
The SETUP message shall contain all the information required by the MS to process the call. Upon receipt of a SETUP message, the MS will perform compatibility checking on the contained information and shall allow the Video call to continue even though the MS is in GERAN coverage. The SETUP message does not contain the Signal IE (and hence the MS does not Alert the user until the appropriate resources have been allocated in step 10). 

3.
The CALL CONFIRMED message is an acknowledgement to the SETUP message.  The message can contain information about the MS capabilities.

4.
The MSC indicates to the BSC in an ASSIGNMENT REQUEST message that a signalling channel is required.  This message does not include a CIC because the Channel Type is set to signalling. The message includes the Service Handover IE set to “Handover to UTRAN should be performed”. 

5.
The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the MSC. The Cell ID Discriminator field in the CI List IE lets the MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.

6. The MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

7. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.

8. The MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

9. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

10. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.

11. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has successfully completed the handover to UTRAN procedures.

12. After being allocated ‘appropriate’ resources on the UTRAN cell, the MS indicates to the MSC that the call can progress by sending the ALERTING message.

13. The MSC sends the ACM message towards the A-party.

2.2.2 Connected Mode 

2.2.2.1 Connected Mode – Voice call originating in GERAN
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The MS is in voice call to user B and then the user B presses the “video” button in order to have a video call with this MS. The MSC controlling the MS has to inform the MS that there is an incoming video call and then move the MS to UTRAN coverage to allow the video call to be connected.

1. The MSC receives an IAM message from the A-party indicating that a Video call is required. The MSC verifies the subscription of the MS to check that it is provisioned and currently allowed to receive Video calls.

2. The SETUP message shall contain all the information required by the MS to process the call. Upon receipt of a SETUP message, the MS will perform compatibility checking on the contained information and shall allow the Video call to continue even though the MS is in GERAN coverage. As required by TS 48.083, the SETUP message contains the Signal IE and hence the MS immediately alerts the user.
3. The CALL CONFIRMED message is an acknowledgement to the SETUP message.  The message can contain information about the MS capabilities.

4. The MS indicates to the MSC that the user is being alerted of the waiting video call by sending the ALERTING message.

5. The MSC sends the ACM message towards the A-party.
6. The MSC, after completing subscription verification for Bearer Service 37, sends an ASSIGNMENT REQUEST message with the same configuration as the previous ASSIGNMENT REQUEST message except the message includes the Service Handover IE set to “Handover to UTRAN should be performed”.

7. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the MSC. The Cell ID Discriminator field in the CI List IE lets the MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.

8. The anchor MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

9. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.
10. The MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

11. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

12. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.
13. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the MSC initiates release of resources in the old BSC.

14. The MS sends the HOLD message to the anchor 3G MSC to place the current voice call on hold.

15. The anchor MSC responds with a HOLD ACK message indicating that the voice call has been placed on hold.

16. The CONNECT message is sent by the MS to indicate to the MSC that the user has accepted the video call.

17. The ANM message is sent by the MSC to indicate that the video call has been accepted.
18. The CONNECT ACK message is sent by the MSC to acknowledge to the MS the reception of the CONNECT message.
2.2.2.2 Connected Mode – MT video call after inter MSC handover from 3G
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The MS is in voice call to user B and then the user B presses the “video” button in order to have a video call with this MS. The MSC controlling the MS has to inform the MS that there is an incoming video call and then move the MS to UTRAN coverage to allow the video call to be connected.

1. The MSC receives an IAM message from the A-party indicating that a Video call is required. The MSC verifies the subscription of the MS to check that it is provisioned and currently allowed to receive Video calls.

2. The SETUP message shall contain all the information required by the MS to process the call. Upon receipt of a SETUP message, the MS will perform compatibility checking on the contained information and shall allow the Video call to continue even though the MS is in GERAN coverage. As required by TS 48.083, the SETUP message contains the Signal IE and hence the MS immediately alerts the user.
3. The CALL CONFIRMED message is an acknowledgement to the SETUP message.  The message can contain information about the MS capabilities.

4. The MS indicates to the MSC that the user is being alerted of the waiting video call by sending the ALERTING message.
5. The MSC sends the ACM message towards the A-party.
6. The MSC, after completing subscription verification for Bearer Service 37, sends to the 2G MSC an ASSIGNMENT REQUEST message with the same configuration as the previous HANDOVER REQUEST message except the message includes the Service Handover IE set to “Handover to UTRAN should be performed”. Note that on the E interface between the MSCs, neither the ASSIGNMENT REQUEST nor HANDOVER REQUEST contain the Circuit Identity Code IE.

7. The 2G MSC sends an ASSIGNMENT REQUEST message to the BSC with the same configuration as message 4 except the relay MSC also includes the same Circuit Identity Code as is currently in use.

8. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the relay MSC. The Cell ID Discriminator field in the CI List IE lets the relay MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.
9. Delete one of the options
: 

a) The RELOCATION REQUEST message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.

b) The HANDOVER REQUIRED message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.
10. The anchor MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

11. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.
12. Delete one of the options:

a) HANDOVER COMMAND message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.

b) The RELOCATION REQUEST ACK message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.

13. The relay MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

14. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

15. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.
16. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the anchor MSC initiates release of resources in the relay MSC and the old BSC.
17. The REL message is sent from the Anchor MSC to the 2G MSC instructing the MSC to release the connection.

18. The REL message is sent from the 2G MSC to the Anchor MSC acknowledging the release of the connection.

19. The MS sends the HOLD message to the anchor 3G MSC to place the current voice call on hold.

20. The anchor MSC responds with a HOLD ACK message indicating that the voice call has been placed on hold.

21. The CONNECT message is sent by the MS to indicate to the MSC that the user has accepted the video call.

22. The ANM message is sent by the MSC to indicate that the video call has been accepted.

23. The CONNECT ACK message is sent by the MSC to acknowledge to the MS the reception of the CONNECT message.
3 Service based handover in UTRAN
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When an MS is camped on a UTRAN cell and establishes a speech call, the MS may be moved to GERAN coverage. Whilst the MS is in a voice call and the user presses the “video” button in order to have a video call with the person they are currently speaking to. The MMI in the phone is configured to then initiate a CALL HOLD and then send the SETUP message for the video call. To complete the establishment of the video call the MS will need to be moved back to UTRAN coverage.
1. The MS requests a speech call by passing the SETUP message to MSC.

2. The 3G MSC sends the RAB ASSIGNMENT REQUEST message to the RNC to request the establishment of a Radio Access Bearer between the MS and the MGW.

3. The RNC establishes the radio bearer between the RNC and the MS.

4. The RNC sends the RAB ASSIGNMENT RESPONSE message to the 3G MSC reporting the outcome of the assignment request.

5. The CALL PROCEEDING message is then transmitted to the MS from the MSC indicating that the MS has been allocated a bearer for speech.
6. The MSC sends the IAM message requesting the establishment of a speech call towards the B-party.

7. The MSC receives the ACM message from the B-party.

8. The MSC informs the MS that the B-party has alerted the user using the ALERTING message.

9. The ANM message is received by the MSC when the B-party user has answered.

10. The CONNECT message is sent to the MS by the MSC to indicate that the call has been through connected.

11. The MS acknowledges the reception of the CONNECT message with the CONNECT ACK message.

12. The RNC sends the RELOCATION REQUIRED message to the MSC initiating the handover of the MS to GERAN.

13. The HANDOVER REQUEST message is generated by the 3G MSC and passed to the 2G MSC in the PREPARE HANDOVER REQUEST message.

14. The HANDOVER REQUEST message is passed by the 2G MSC to the BSC requesting that resources are allocated for the MS.

15. The target BSC sends a HANDOVER REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell 

16. The HANDOVER REQUEST ACK message is passed by the 2G MSC to the 3G MSC in the PREPARE HANDOVER RESPONSE message.

17. The 3G MSC sends an IAM message to the 2G MSC to request a call between the MSCs.

18. The ACM message is returned by the 2G MSC to the 3G MSC to acknowledge the IAM message.

19. The 3G MSC sends the RELOCATION COMMAND message to the RNC indicating that the handover can be completed and to provide the RNC with the new assignment information.

20. The RNC commands the MS to move to the GERAN resources.

21. Once the MS has accessed the new resources the BSC sends a HANDOVER DETECT message to the 2G MSC.

22. The 2G MSC sends the ANM message to the 3G MSC indicating the through connection of the call should go ahead.

23. The BSC sends the HANDOVER COMPLETE message to the 2G MSC to acknowledge the completion of the relocation.

24. The SEND END SIGNAL RQ message is a container that transports the HANDOVER COMPLETE message between the 2G MSC and the 3G MSC.

25. The resources allocated the MS in UTRAN can then be removed.

Whilst the MS is in a voice call and the user presses the “video” button in order to have a video call with the person they are currently speaking to. The MMI in the phone is configured to then initiate a CALL HOLD and then send the SETUP message for the video call.

26. The MS sends the HOLD message to the anchor 3G MSC to place the current voice call on hold.

27. The anchor MSC responds with a HOLD ACK message indicating that the voice call has been placed on hold.

28. The MS requests a video call by passing the SETUP message to the anchor MSC. The SETUP message includes one BCIE with Other Rate Adaption set to “H.233 & H.245” and the called number is the same as for the voice call.

29. The Anchor MSC, after completing subscription verification for Bearer Service 37, sends to the 2G MSC an ASSIGNMENT REQUEST message with the same configuration as the previous HANDOVER REQUEST message except the message includes the Service Handover IE set to “Handover to UTRAN should be performed”. Note that on the E interface between the MSCs, neither the ASSIGNMENT REQUEST nor HANDOVER REQUEST contain the Circuit Identity Code IE.

30. The 2G MSC sends an ASSIGNMENT REQUEST message to the BSC with the same configuration as message 4 except the relay MSC also includes the same Circuit Identity Code as is currently in use.

31. The BSC, after gathering the correct UTRAN neighbour cell measurements from the MS, passes a HANDOVER REQUIRED message to the relay MSC. The Cell ID Discriminator field in the CI List IE lets the relay MSC know the identity of the target RNC. The Source RNC to Target RNC transparent information container identifies to the target RNC the identity of the target cell.

32. Delete one of the options
: 

a) The RELOCATION REQUEST message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.

b) The HANDOVER REQUIRED message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER REQUEST message.

33. The anchor MSC indicates, in the RAB parameters of the RELOCATION REQUEST message, to the RNC that a 64k bearer is required.

34. The target RNC sends a RELOCATION REQUEST ACK message to the MSC informing the MSC that the resources for the MS have been successfully allocated in the target cell.

35. Delete one of the options:

a) The HANDOVER COMMAND message is generated by the 2G MSC and passed to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.

b) The RELOCATION REQUEST ACK message is passed by the 2G MSC to the Anchor MSC in the PREPARE SUBSEQUENT HANDOVER RESPONSE message.
36. The relay MSC sends the HANDOVER COMMAND message to the BSC indicating that the MS should be instructed to move to UTRAN.

37. The BSC sends the INTER SYSTEM HANDOVER TO UTRAN COMMAND message to the MS commanding the MS to move to the new cell.

38. Once the MS arrives in UTRAN coverage, the MS synchronises with the Node B and establishes the RRC connection.

39. The target RNC informs the MSC, with the RELOCATION COMPLETE message, that the MS has been successfully completed the handover to UTRAN procedures. Upon successful handover to UTRAN the anchor MSC initiates release of resources in the relay MSC and the old BSC.

40. After the MS arrives on the UTRAN cell, the 3G MSC indicates to the MS that the establishment of the call is progressing by sending the CALL PROCEEDING message. 

41. The MSC sends the IAM message towards the B-party. 

42. The REL message is sent from the Anchor MSC to the 2G MSC instructing the MSC to release the connection.

43. The REL message is sent from the 2G MSC to the Anchor MSC acknowledging the release of the connection.

4 VT fallback in UTRAN

4.1 VT fallback to UTRAN voice

4.1.1 Remote end fallback to voice during establishment 

4.1.1.1 Dual Bearer Capabilities
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1. MS 1 requests a video call by passing the SETUP message to MSC 1. The SETUP message includes two BCIE: the first has Other Rate Adaption set to “H.233 & H.245” and the second indicates GSM speech.

2. The CALL PROCEEDING message is then transmitted to MS 1 from MSC 1.

3. The RAB ASSIGNMENT REQUEST message is sent from the MSC 1 to the RNC, requesting the establishment of a 64k video telephony bearer.

4. The radio bearer is established between the RNC and MS 1.

5. The RNC responds to MSC 1 with a RAB ASSIGNMENT RESPONSE message indicating that the requested radio bearer is being established.

6. MSC 1 sends the IAM message to MSC 2, including the two Bearer Capabilities from the SETUP message.

7. MSC 2 sends a SETUP message to MS 2, including the two Bearer Capabilities IE.

8. If MS 2 decides that it wants to complete the call using the second Bearer Capability, i.e. speech, MS 2 sends a CALL PROCEEDING message to MSC 2 only including the second Bearer Capability.

9. The RAB ASSIGNMENT REQUEST message is sent from MSC 2 to the RNC, requesting the establishment of a bearer for the speech call.

10. The radio bearer is established between the RNC and MS 2.

11. The RNC responds to MSC 2 with a RAB ASSIGNMENT RESPONSE message indicating that the requested radio bearer is being established.

12. MS 2 sends MSC 2 the ALERTING message indicating that alerting at MS 2 has been initiated.

13. The ACM is sent to MSC 1 by MSC 2 to acknowledge that the remote end has been contacted/is ringing and indicates that the Speech Bearer Capability is in use.

14. The ALERTING message is passed to MS 1 from MSC 1 to inform the MS that the terminating end has been alerted.

15. The CONNECT message is sent by MS 2 to indicate to MSC 2 that the user has accepted the call.

16. The ANM message is sent between MSC 2 and MSC 1 to indicate that the call has been accepted.

17. The CONNECT ACK message is sent by the MSC 2 to acknowledge to MS 2 the reception of the CONNECT message.

18. The CONNECT message is sent by the MSC 1 to indicate to MS 1 that the terminating user has accepted the call.

19. The CONNECT ACK message is sent by MS 1 to indicate to MSC 1 that the user has accepted the call.

20. MSC 1 sends the MODIFY message to MS 1 indicating that the change in bearer capability to the MS.  

21. The RAB ASSIGNMENT REQUEST message is sent from MSC 1 to the RNC, requesting the modification of the VT bearer to a bearer for a speech call.

22. The MODIFY COMPLETE message is sent by the MS 1 to acknowledge the negotiated bearer capability.

23. The radio bearer is modified between the RNC and MS 1.

24. The RNC responds to the MSC 1 with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

Note: 

a) The modify procedure can currently only be completed in the active state as shown in the signalling flow (messages 20 to 24), although it may be logical to remove the restriction allowing the modification to be completed before the ALERTING message is sent to the MS (i.e. between messages 13 and 14).

b) Whilst “modifying” care is needed to avoid “acoustic shock” from video frames being sent to the speech decoder. The exact order of messages 20 & 22 relative to 21, 23 & 24 is uncertain.

4.1.2 Fallback to voice during VT operation 

4.1.2.1 Dual Bearer Capabilities
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1. The RNC detects that MS 1 has moved below the quality threshold set for the 64k VT bearer. The RNC then sends the RAB RELEASE REQUEST message to MSC 1 indicating that the bearer should be released. MSC 1 understands the reception of the RAB RELEASE REQUEST message to mean that MS 1 is moving out of coverage for the active service.

2. The MSC 1 sends the MODIFY message to the MS 1 indicating that the change in bearer capability to the MS.  

3. The MSC 1 sends a MODIFY REQUEST to the MSC 2 indicating that the bearer should be switched to one of the other negotiated bearers.

4. The RAB ASSIGNMENT REQUEST message is sent from the MSC 1 to the RNC, requesting the modification of the VT bearer to a bearer for a speech call.

5. The MODIFY COMPLETE message is sent by the MS 1 to acknowledge the negotiated bearer capability.

6. The radio bearer is modified between the RNC and MS 1.

7. The RNC responds to the MSC 1 with an RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

8. The MSC 2 sends the MODIFY message to MS 2 indicating the change in bearer capability to MS 2.

9. The RAB ASSIGNMENT REQUEST message is sent from MSC 2 to the RNC, requesting the modification of the VT bearer to a bearer for a speech call.

10. The MODIFY COMPLETE message is sent by MS 2 to acknowledge the negotiated bearer capability.

11. The radio bearer is modified between the RNC and MS 2.

12. The RNC responds to MSC 2 with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

13. MSC 2 sends a MODIFY ACK to the MSC 1 indicating that the bearer has been successfully modified.

NOTE: Whilst “modifying” care is needed to avoid “acoustic shock” from video frames being sent to the speech decoder. The exact order of messages 2 & 5 relative to 4, 6 & 7 is uncertain. The exact order of messages 8 & 10 relative to 9, 11 & 12 is uncertain.

4.1.2.2 Dual Call
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1. The RNC detects that MS 1 has moved below the quality threshold set for the 64k VT bearer. The RNC then sends the RAB RELEASE REQUEST message to MSC 1 indicating that the bearer should be released. MSC 1 understands the reception of the RAB RELEASE REQUEST message to mean that MS 1 is moving out of coverage for the active service.

2. The MSC 1 sends the REL message to MSC 2 controlling the MS 2, indicating that the video call should be released.

3. A DISCONNECT message is sent from the MSC 1 to MS 1, instructing MS 1 that the video call should be released.

4. MS 1 responds with a RELEASE message for the video call.

5. MSC 1 sends the RELEASE COMPLETE message to MS 1 for the video call.

6. The RAB ASSIGNMENT REQUEST message is sent from the MSC 1 to the RNC, requesting the modification of the VT bearer to a bearer for a speech call.

7. The radio bearer is modified between the RNC and MS.

8. The RNC responds to the MSC 1 with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

It is possible that the handsets could be automated to retrieve a speech call in this situation, i.e. when both calls are from the same CLI and the VT call is terminated.

9. The RETRIEVE message is sent by MS 1 to MSC 1 to reconnect the voice call to MS 1, which had been on hold at MSC 1. A Retrieve Notify message is sent from MSC 1 to MSC 2 indicating that the MS 1 has taken the voice call off hold.

10. MSC 1 responds to MS 1 with a RETRIEVE ACK message once the call has been connected.

11. A DISCONNECT message is sent from MSC 2 to the MS 2, instructing MS 2 that the video call should be released.

12. MSC 2 sends the REL message to MSC 1, acknowledging that the video call is being released.

13. MS 2 responds with a RELEASE message for the video call

14. MSC 2 sends the RELEASE COMPLETE message to MS 2 for the video call.

15. The RAB ASSIGNMENT REQUEST message is sent from MSC 2 to the RNC, requesting the modification of the VT bearer to a bearer for a speech call.

16. The radio bearer is modified between the RNC and MS 2.

17. The RNC responds to MSC 2 with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

It is possible that the handsets could be automated to retrieve a speech call in this situation, i.e. when both calls are from the same CLI and the VT call is terminated.

18. The RETRIEVE message is sent by MS 2 to MSC 2 to reconnect the voice call to the MS, which had been on hold at the MSC. A Retrieve Notify message is sent from MSC 2 to MSC 1 indicating that the MS 2 has taken the voice call off hold.

19. MSC 2 responds with a RETRIEVE ACK message to MS 2 once the call has been connected.

4.2 VT fallback to GERAN voice

4.2.1 Fallback to voice during VT operation

4.2.1.1 Dual Bearer Capabilities
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1. When the RNC detects the quality for the 64k VT bearer has fallen below a certain threshold and the MS is in GERAN coverage, the RNC sends a RELOCATION REQUIRED message to MSC 1. 

2. MSC 1 sends a HANDOVER REQUEST message to the BSC indicating that MSC 1 has a MS to be handed over to that BSC.

3. The BSC responds to MSC 1 with a HANDOVER REQUEST ACK message indicating that the request to handover an MS to this BSC can be supported by the BSC, and also to which radio channel the MS should be directed.

4. MSC 1 sends the MODIFY message to the MS 1 indicating that the change in bearer capability to the MS.

5. The MSC 1 sends a MODIFY REQUEST to the MSC 2 indicating that the bearer should be switched to one of the other negotiated bearers.

6. The RELOCATION COMMAND is sent by MSC 1 to the RNC to instruct the RNC to move the MS to the allocated resources on GERAN.

7. The MS is instructed to move to the GERAN and is assigned resources.

8. When the MS successfully arrives in GERAN the BSC informs MSC 1 that the handover has been successful by sending the HANDOVER COMPLETE message.

9. The MODIFY COMPLETE message is sent by the MS 1 to acknowledge the negotiated bearer capability.

10. The MSC 2 sends the MODIFY message to MS 2 indicating the change in bearer capability to MS 2.

11. The Radio Access Bearer allocated to the MS 2 is modified to align with the active bearer capability.

12. The MODIFY COMPLETE message is sent by MS 2 to acknowledge the negotiated bearer capability.

13. MSC 2 sends a MODIFY ACK to the MSC 1 indicating that the bearer has been successfully modified.

NOTE: Whilst “modifying” care is needed to avoid “acoustic shock” from video frames being sent to the speech decoder. The exact order of messages 10 & 12 relative to 11 is uncertain. The exact order of messages 4 & 9 relative to 6, 7 & 8 is uncertain.
4.2.1.2 Dual Call
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1. When the RNC detects the quality for the 64k VT bearer has fallen below a certain threshold and the MS is in GERAN coverage, the RNC sends a RELOCATION REQUIRED message to MSC 1. 

2. MSC 1 sends a HANDOVER REQUEST message to the BSC indicating that MSC 1 has a MS to be handed over to that BSC.

3. The BSC responds to MSC 1 with a HANDOVER REQUEST ACK message indicating that the request to handover an MS to this BSC can be supported by the BSC, and also to which radio channel the MS should be directed.

4. The RELOCATION COMMAND is sent by MSC 1 to the RNC to instruct the RNC to move the MS to the allocated resources on GERAN.

5. The MSC 1 sends the REL message to MSC 2 controlling the MS 2, indicating that the video call should be released

6. The MS is instructed to move to the GERAN and is assigned resources.

7. When the MS successfully arrives in GERAN the BSC informs MSC 1 that the handover has been successful by sending the HANDOVER COMPLETE message

8. A DISCONNECT message is sent from the MSC 1 to MS 1, instructing MS 1 that the video call should be released.

9. MS 1 responds with a RELEASE message for the video call.

10. MSC 1 sends the RELEASE COMPLETE message to MS 1 for the video call.

It is possible that the handsets could be automated to retrieve a speech call in this situation, i.e. when both calls are from the same CLI and the VT call is terminated.

11. The RETRIEVE message is sent by MS 1 to MSC 1 to reconnect the voice call to MS 1, which had been on hold at MSC 1. A Retrieve Notify message is sent from MSC 1 to MSC 2 indicating that the MS 1 has taken the voice call off hold.

12. MSC 1 responds to MS 1 with a RETRIEVE ACK message once the call has been connected.

13. A DISCONNECT message is sent from MSC 2 to the MS 2, instructing MS 2 that the video call should be released.

14. MSC 2 sends the REL message to MSC 1, acknowledging that the video call is being released.

15. MS 2 responds with a RELEASE message for the video call

16. MSC 2 sends the RELEASE COMPLETE message to MS 2 for the video call.

17. RR Reconfiguration

It is possible that the handsets could be automated to retrieve a speech call in this situation, i.e. when both calls are from the same CLI and the VT call is terminated.

18. The RETRIEVE message is sent by MS 2 to MSC 2 to reconnect the voice call to the MS, which had been on hold at the MSC. A Retrieve Notify message is sent from MSC 2 to MSC 1 indicating that the MS 2 has taken the voice call off hold.

19. MSC 2 responds with a RETRIEVE ACK message to MS 2 once the call has been connected.

General Questions/Comments:

1 Should the A interface ASSIGMENT REQUEST attempt to allocate a 64k bearer or a signalling channel when “handover to UTRAN should be performed”? (cf future use of ECSD).
Or would the MSC need to be configured to know that a BSC is ECSD capable, i.e. the MSC has the option not to send the Service Handover to UTRAN IE in the ASSIGNMENT REQUEST.

2 Is the RNC aware that the MS has dual bearer caps negotiated?

3 In the move from UTRAN to GERAN in the fallback to voice: The threshold (Event 2D) for the transition out of VT will need to take into account that the network/MS will need the ability, i.e. enough Power/codes in cell, to be able to move to compressed mode and make the GERAN neighbour cell measurements. Moving to Compressed Mode on a VT bearer maybe more costly than doing it on 16k bearer, i.e. drop to UTRAN speech first then complete the HO to GERAN.
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