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1 Introduction
A new work item Local Call Local Switch [1] has been agreed during the GERAN #41. The objective of the work item is to standardize procedures, messages and information elements on the A interface to enable the BSS to locally switch the CS voice local calls, i.e. calls generated and terminated by subscribers served by the same BTS, two BTSs in the same BTS cluster, or by the same BSC. For a local call, local switch can be used to save the transmission resource of A and/or Abis interface by looping the user plane in the BSC or BTS. This document lists some working assumptions and also gives a proposed solution for the Local Call Local Switch.
2 Working assumptions
1. Only the CS voice call is considered. If a certain supplementary service (e.g. Multi Party Service, Call Hold) is involved, the call shall not been locally switched.
2. The bearer of the user plane of A interface can be the TDM and/or IP. If the bearer is TDM, the transcoder is located in BSS. If the bearer is IP, the transcoder is located either in BSS or in MGW.

3. If TDM is used for A interface, the circuit in A interface shall be released after the local call is locally switched in the BSS. If IP is used for A interface, after the call is locally switched, it is an implementation issue on whether to release the IP endpoints or not. However, one entity (MSC/BSS) shall regard the other entity (BSS/MSC) had released the IP endpoint.
4. The local call can be locally switched in the BSS if and only if both mobile stations use the same codec.
5. The codec shall not be changed after the local call is locally switched.
3 Procedures
3.1 Establish Local Switch

Only MSC knows whether a call is a local call or not. When MSC detects a call is able to be locally switched, i.e.
· it is a local call, and
· a certain supplementary service (e.g. Multi Party Service, Call Hold) is not involved, and

· the compatible codec is used on the air interface by the two subscribers of the call,
MSC will initiate a local switch procedure.

Fig 1 shows the procedure of a successful local switch.

1. MSC sends LOCAL SWITCH REQUEST message to BSS to trigger the local switch.
2. The BSS performs the local switch action. If it succeeds, BSS will response with LOCAL SWITCH COMPLETE message to MSC and release the A interface resource for the call.
3. The MSC then sends messages to MGW to release both the resources for MS1 and MS2.

[image: image14.jpg]@
&

o




Fig 1 Establish the local switch successfully (triggered by MSC)

Fig 2 shows the procedure of local switch failure.

1. MSC sends LOCAL SWITCH REQUEST message to BSS to trigger the local switch.
2. The BSS performs the local switch action. If BSS fails performing the local switch, e.g. there will be a handover which will led different codecs used on air interface for MS1 and MS2, the BSS will response with LOCAL SWITCH FAILURE message containing a corresponding cause value.
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Fig 2 Establish the local switch failed (triggered by MSC)

3.2 Release Local Switch

Both the BSS and MSC may start the procedure of releasing the local switch.
When MSC decides to release a local switch, e.g. one of the mobile stations of the call asks for a Multi Party Service, the MSC will start the local switch release procedure. Especially, the codec of the two subscribers shall not be changed during the Local Switch Release procedure.
Fig 3 shows the procedure of successfully releasing local switch triggered by MSC.
1. The MSC asks MGW to allocate user plane resources of A interface for MS1 and MS2.

2. The MGW responses the MSC’s requests.

3. The MSC sends LOCAL SWITCH RELEASE message to BSS with resources allocated by MGW.
4. If the BSS releases the local switch successfully, it shall response with LOCAL SWITCH RELEASE COMPLETE message. If IP is selected as the user plane of A interface, the end points of BSS will be also included in the message.
5. If IP is selected as the user plane of A interface, the MSC shall inform the MGW the end points of BSS corresponding to MS1 and MS2.
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Fig 3 Release local switch successfully (triggered by MSC)

Fig 4 is an abnormal procedure of releasing local switch.
1. The MSC asks MGW to allocate user plane resources of A interface for MS1 and MS2.

2. The MGW responses the MSC’s requests.

3. The MSC sends LOCAL SWITCH RELEASE message to BSS with resources allocated by MGW.
4. If BSS failed releasing the local switch, e.g. the CIC indicated in the LOCAL SWITCH RELEASE message can not be used by the BSS, it shall maintain the local switch and response with LOCAL SWITCH RELEASE FAILURE message containing a corresponding cause value.
5. The MSC informs the MGW to release the resource allocated for MS1 and MS2.
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Fig 4 Release the local switch failed (triggered by MSC)
BSS may require the MSC to trigger procedure of releasing the local switch. Fig 5 shows the procedure of successfully releasing local switch required by BSS.
1. The BSS sends LOCAL SWITCH RELEASE REQUIRED message to MSC, requiring the MSC to release the local switch.

2. The MSC asks MGW to allocate user plane resources of A interface for MS1 and MS2.
3. The MGW responses the MSC’s requests.

4. The MSC sends LOCAL SWITCH RELEASE message to BSS with resources allocated by MGW.
5. If the BSS releases the local switch successfully, it shall response with LOCAL SWITCH RELEASE COMPLETE message. If IP is selected as the user plane of A interface, the end points of BSS will be also included in the message.
6. If IP is selected as the user plane of A interface, the MSC shall inform the MGW the end points of BSS corresponding to MS1 and MS2.
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Fig 5 Release local switch successfully (required by BSS)

Fig 6 is an abnormal procedure of releasing local switch required by BSS.

1. The BSS sends LOCAL SWITCH RELEASE REQUIRED message to MSC to release the local switch.

2. The MSC asks MGW to allocate user plane resources of A interface for MS1 and MS2.
3. The MGW responses the MSC’s requests.

4. The MSC sends LOCAL SWITCH RELEASE message to BSS with resources allocated by MGW.
5. If BSS failed releasing the local switch, e.g. the CIC indicated in the LOCAL SWITCH RELEASE message can not be used by the BSS, it shall maintain the local switch and response with LOCAL SWITCH RELEASE FAILURE message containing a corresponding cause value.
6. The MSC informs the MGW to release the resource allocated for MS1 and MS2.
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Fig 6 Release the local switch failed (required by BSS)

3.3 Release Local Switch during inter-BSS Handover

After the call is locally switched, when one of the mobile stations of the local call shall handover to another BSS, the local switch shall be released before the handover, i.e. first local switch release procedure (refer to section 3.2) is executed, then inter-BSS handover procedure will be executed. However, an optimised procedure is proposed to minimise the impact of releasing local switch on handover procedure.
Fig 7 shows the optimised procedure of a successful inter-BSS handover of a locally-switched call.
1. The source BSS1 determines MS1, which is locally switched with MS2, shall handover from BSS1 to BSS2, then it sends HANDOVER REQUIRED message to MSC. If AoIP is employed, the BSS1 will allocate the IP end points for the MS1 and MS2, and include the two IP end points information in the HANDOVER REQUIRED message.
2. The MSC asks MGW to allocate three resources. One for BSS1 used by MS2, one for BSS1 used by MS1 before handover, and one for target BSS2 used by MS1 after handover.
3. After the MGW’s allocation, the MSC will send HANDOVER REQUEST message to target BSS2, containing the resource which will be used by MS1 after handover. Then, the BSS2 will allocate resources and respond with HANDOVER REQUEST ACK message.
4. The MSC sends HANDOVER COMMAND message to BSS1 containing two resources which will be used by MS1 before handover and MS2.
5. The BSS1 will release the local switch.
6. After the BSS1 successfully releases the local switch, it will send HANDOVER COMMAND message to MS1.

7. If the handover succeeds, BSS2 will send HANDOVER DETECT and HANDOVER COMPLETE messages to MSC.
8. The MSC releases the resource for BSS1 used by MS1 before handover.
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Fig 7 Release the local switch during the inter-BSS handover successfully
Abnormal cases:

· In the 5th step, if the BSS1 failed releasing the local switch, it will inform MSC the corresponding cause value in HANDOVER FAILURE message.

· In the 7th step, if the MS1 fails to handover and returns back to BSS1, the BSS1 will send HANDOVER FAILURE message to MSC. The MSC will release the resource for BSS2 used by MS1 after handover. However, at this time, the local switch has been released, as shown in Fig 8.
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Fig 8 Release the local switch failed during the inter-BSS handover

3.4 Release Local Switch during intra-BSS Handover

For intra-BSS handover, if the codec is not changed, the legacy intra-BSS handover procedure will be executed, i.e. only HANDOVER PERFORMED message will be sent on A interface after the handover is complete.
If the BSS decides to change the codec used by one of the mobile stations of the local call, the internal handover procedure will be processed; however, the local switch shall be released before handover is executed. An optimised procedure is proposed to minimise the impact of releasing local switch on handover procedure.

Fig 9 shows the optimised procedure of a successful internal BSS handover of a locally-switched call.

1. The BSS determines MS1, which is locally switched with MS2, shall change its codec, then it will send INTERNAL HANDOVER REQUIRED message to MSC. If AoIP is employed, the BSS will allocate additionally two IP end points for MS1 and MS2 respectively, and include the two IP end points information in the INTERNAL HANDOVER REQUIRED message.
2. The MSC asks MGW to allocate three resources. Two related with codec A will be used by MS1 before handover and MS2. The other related with codec B will be used by MS1 after handover. 
3. After the MGW’s allocation, the MSC will send INTERNAL HANDOVER COMMAND message to BSS containing the three resources.

4. The BSS will release the local switch.

5. After the BSS successfully releases the local switch, it will send HANDOVER COMMAND message to MS1.

6. If handover succeeds, HANDOVER COMPLETE will be sent to MSC. And then the MSC and BSC will release the resource used by MS1 before handover.
Abnormal cases:

· In the 4th step, if the BSS failed releasing the local switch, it will inform MSC the corresponding cause value by HANDOVER FAILURE message.

· In the 6th step, if the MS1 fails to handover and returns back to the source cell, the BSS will send HANDOVER FAILURE message to MSC. The MSC will release the resource prepared for MS1 after handover. However, at this time, the local switch has been released.


[image: image9]Fig 9 Release the local switch during the internal BSS handover procedure

3.5 Establish the Local Switch during the Handover
The local switch procedure will execute after the handover is completed. Optimization is FFS.
3.6 Lawful Interception

For a local call, if lawful interception is required, the local switch shall not perform. For most of the regions in the world, lawful interception is not required for the ongoing calls. However, for some regions, it is required to intercept an ongoing call. Moreover, the intercepted subscriber shall not be treated any different than a normal one. Fig 10 gives an illustration of intercepting a local call while locally switched. In this case, lawful interception will not affect the local switch procedure. However, the transport resource of A interface will not be saved.
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Fig 10 Flow of user plane for interception while locally switched
4 Conclusion
In the contribution, some working assumptions and key procedures are discussed. We believe the set of procedural descriptions depicted above supports the changes of technical specifications. We propose GERAN WG2 to discuss and endorse the work assumptions and procedures.
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