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The solution of Local Call Local Switch based on BSC ID + GCR

1 Introduction
In this contribution, a solution based on BSC ID and GCR is provided. The proposed solution would then be a GCR based correlation and with the MSCs performing a check against the BSC ID to determine whether both two call legs are served by the same BSS.
2 Solution
2.1 New IEs and messages introduction

2.1.1
New IEs introduced for LCLS.

1. BSC ID

This new IE is a unique identifier for the BSC.
2. GCR

This new IE is a unique identifier for the call.

3. LCLS Capability
This new IE is exchanged in the CN to indicate whether it is permitted by the MSC to establish local switch to the other side MSC. 

This IE may have two different settings:

· LCLS is ‘possible’: LCLS is supported and there are no supplementary services ongoing nor lawful interception in this part of the call.

· LCLS is ‘not possible’: LCLS is not supported or there are supplementary services ongoing or lawful interception in this part of the call.

4. LCLS Indicator
This new IE is sent from the MSC to BSC, to indicate whether the call can be locally switched. But the BSC will not perform the local switch without receiving LCLS Enable IE or LCLS Enable message.
This IE may have three different settings:

· Both two legs of the call are served by the same BSC, and can be locally switched.
· Both two legs of the call are served by the same BSC, but cannot be locally switched.
· The two legs of the call are not served by the same BSC.
[Note: do we really need 3 settings? We could live with 2 ‘LCLS possible’ or ‘LCLS not possible’] 
5. LCLS Indicator ACK

This new IE is sent from the BSC to the MSC, to indicate whether the call is ready to be locally switched.

This IE may have two different setting:
· The call is ready to be locally switched.

· The call will not be locally switched.

6. LCLS Status
This new IE is exchanged in CN, to indicate whether the call has been locally switched or not.

This IE may have two different setting:
· The call has been locally switched.

· The call has not been locally switched.
7. LCLS Enabled
This IE is sent from MSC to the BSC. By using this IE, the MSC may allow the BSC to finally trigger local switch.

8. LCLS Established
This IE is sent from BSC to the MSC. By using this IE, the BSC may indicate the MSC that the call has been locally switched.

2.1.2
New messages introduced for LCLS.

1. LCLS Enabled
This message is sent from MSC to the BSC. By using this message, the MSC may allow the BSC to finally trigger local switch.
2. LCLS Established

This message is sent from BSC to the MSC. By using this message, the BSC may indicate the MSC that the call has been locally switched.

3. LCLS-CN Information
This message is sent from MSC to the other side MSC. By using this message, the MSC may update the LCLS-CN Information. LCLS Status, LCLS Capability and BSC ID IEs may be contained in this new message.

2.2 Call setup procedures

2.2.1
Establish Local Switch during the call setup

In this paragraph, a successful local switch procedure is provided. Fig 1 shows the procedure of a successful local switch (MSC in pool scenario).

· In step 2 and step7. The MSCs send ASSIGNMENT REQUEST messages to the BSC, always containing the GCR IE.

· In step 4. The oMSC sends BSC ID, GCR and LCLS Capability to the tMSC by using IAM messages. 

· In step 6. According to the oBSC ID and tBSC ID, the tMSC can know the call is served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the tMSC can know there are no ongoing supplementary services or lawful interception.

· In step 7. The tMSC sends LCLS Indicator to the BSC, so that the BSC can know the call is served by the same BSC.
· In step 8. The BSC informs the tMSC that it is ready to establish local switch.

· In step 9. tMSC sends the LCLS Capability, tBSC ID and LCLS status IEs to the oMSC, 

· In step 10. The oMSC sends LCLS ENABLED message to the BSC to allow the BSC to trigger local switch.
· In step 11a. After the call has been locally switched, the BSC informs the oMSC that the local switch has been established by sending LCLS ESTABLISHED messages to oMSC.
· In step 11b. After the call has been locally switched, the BSC informs the tMSC that the local switch has been established by sending LCLS ESTABLISHED messages to tMSC.
[Note: do we really need this message?] 
· In step 12. oMSC sends the updated LCLS status to the oMSC, so that the mid-nodes of the CN and oMSC can know the updated status of the call.
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Fig 1 Establish the local switch successfully
2.2.2
Do not establish Local Switch during the call setup

In this paragraph, a normal call setup procedure without establishing local switch is provided (in case the call legs are not served by the same BSC). Fig 2 shows the procedure (MSC in pool scenario).

· In step 2 and step7. The MSCs send ASSIGNMENT REQUEST messages to the BSC, always containing the GCR IE.

· In step 4. The oMSC sends BSC ID, GCR and LCLS Capability to the tMSC by using IAM messages. 

· In step 6. According to the oBSC ID and tBSC ID, the tMSC can know the call is not served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the MSC can know whether there are ongoing supplementary services or lawful interception.

· In step 7. The MSC sends LCLS Indicator to the BSC, so that the BSC can know the call is not served by the same BSC.
· In step 9. tMSC sends the LCLS Capability, tBSC ID and LCLS status IEs to the oMSC, so that the mid-nodes of the CN and oMSC can know the status of the call, and the oMSC can know the tBSC ID and LCLS Capability of tMSC.
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Fig 2 call setup flow without establishing local switch

2.3 Handover procedures

2.3.1
Establish Local Switch during inter-BSS Handover

In this paragraph, a successful local switch procedure during the inter-BSS handover is provided. 
Fig 3 shows the procedure of establishing local switch during the handover. (In case the oCall leg makes the handover, and the target BSC and tBSC are the same BSC)
· In step 2. According to the target BSC ID and tBSC ID, the oMSC can know the call is served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the MSC can know there are no ongoing supplementary services nor lawful interception.

· In step 3. The oMSC sends HANDOVER REQUEST messages to the BSC, and always containing the GCR IE. The oMSC also sends LCLS Indicator  and LCLS enabled IEs to the BSC to allow the BSC to trigger local switch.

· In step 7. After the handover is completed, and the local switched has been established, the BSC informs the tMSC that the local switch has been established by sending LCLS ESTABLISHED IE to tMSC in the HANDOVER COMPLETE message.
· In step 8. After the call has been locally switched, the BSC informs the tMSC that the local switch has been established by sending LCLS ESTABLISHED messages to tMSC. [Note: do we really need this message?] 
· In step 9. oMSC sends the LCLS Capability, oBSC ID and LCLS status IEs to the tMSC, so that the mid-nodes of the CN and tMSC can know updated status of the call, and the tMSC can know updated tBSC ID and LCLS Capability of oMSC.
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Fig 3 Establish the local switch during the inter-BSS handover

2.3.2
Does not establish Local Switch during inter-BSS Handover

In this paragraph, a normal inter-BSS handover procedure without establishing local switch is provided. 
Fig 4 shows the procedure of the handover. (In case the oCall leg makes the handover, and the target BSC and tBSC are not the same BSC)

· In step 2. According to the target BSC ID and tBSC ID, the oMSC can know the call is not served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the MSC can know whether there are ongoing supplementary services or lawful interception.

· In step 3. The oMSC sends HANDOVER REQUEST messages to the BSC, and always containing the GCR IE. The oMSC also sends LCLS Indicator (the call legs are not served by the same BSC) to the BSC.

· In step 8. oMSC sends the LCLS Capability, oBSC ID and LCLS status IEs to the tMSC, so that the mid-nodes of the CN and tMSC can know the updated status of the call, and the tMSC can know updated tBSC ID and LCLS Capability of oMSC.
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Fig 4 not establish the local switch during the inter-BSS handover

2.3.3
Establish Local Switch during inter-MSC Handover

In this paragraph, a successful local switch procedure during the inter-MSC handover is provided.

Fig 5 shows the procedure of establishing local switch during the inter-MSC handover. (In case the oCall leg makes the handover, and the target BSC and tBSC are the same BSC)

· In step 2. The oMSC sends BSC ID, GCR and LCLS Capability to the target MSC by using MAP-PRE-HANDOVER REQUEST messages. 

· In step 3. According to the target BSC ID and tBSC ID, the target MSC can know the call legs are served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the MSC can know there are no ongoing supplementary services nor lawful interception.

· In step 4. The oMSC sends HANDOVER REQUEST message to the BSC, and always containing the GCR IE. The oMSC also sends LCLS Indicator and LCLS enabled IEs to the BSC to allow the BSC to trigger local switch.

· In step 11. After the handover is completed, and the local switch has been established, the BSC informs the tMSC that the local switch has been established by sending LCLS ESTABLISHED IE to tMSC in the HANDOVER COMPLETE message..

· In step 12. After the call has been locally switched, the BSC informs the tMSC that the local switch has been established by sending LCLS ESTABLISHED messages to tMSC. [Note: do we really need this message?]
· In step 13. Target MSC sends the oBSC ID and LCLS status IEs to the oMSC.
· In step 14. oMSC sends the LCLS Capability, oBSC ID and LCLS status IEs to the tMSC, so that the mid-nodes of the CN and tMSC can know the status of the call, and the tMSC can know the updated tBSC ID and LCLS Capability of oMSC.
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Fig 5 Establish the local switch during the inter-MSC handover

2.3.4
Do not establish Local Switch during inter-MSC Handover

In this paragraph, a normal inter-BSS handover procedure without establishing local switch is provided. 

Fig 6 shows the procedure of the handover. (In case the oCall leg makes the handover, and the target BSC and tBSC are not the same BSC)

· In step 2. The oMSC sends BSC ID, GCR and LCLS Capability to the target MSC by using MAP-PRE-HANDOVER REQUEST messages. 

· In step 3. According to the target BSC ID and tBSC ID, the target MSC can know the call legs are not served by the same BSC. And according to the LCLS Capability of oMSC and LCLS Capability of tMSC, the MSC can know whether there are ongoing supplementary services or lawful interception.

· In step 4. The oMSC sends HANDOVER REQUEST messages to the BSC, and always containing the GCR IE. The oMSC also sends LCLS Indicator to the BSC so that the BSC can know LCLS is not possible.

· In step 13. Target MSC sends the oBSC ID and LCLS status IEs to the oMSC.

· In step 14. oMSC sends the LCLS Capability, oBSC ID and LCLS status IEs to the tMSC, so that the mid-nodes of the CN and tMSC can know updated status of the call, and the tMSC can know the updated tBSC ID and LCLS Capability of oMSC.
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Fig 6 not establish the local switch during the inter-MSC handover

3 Proposal
Propose to endorse this solution and send this as an input to CT4.
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