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Discussion on breaking time of handover in LCLS
1 Introduction
Considering the scenario when one of the call parties (oMS or tMS) moves out of the common BSS serving area for a locally switched call, it is recommended in TR 23.889 not to deactivate the local switch until the handover is executed. The purpose of the recommendation is to avoid breaking LCLS in the event that the handover fails. However, this will lead to longer breaking time during the handover which may cause worse experience for end users. This document compared the two solutions and proposed to deactivate the local switch during the handover.
2 Discussion

One possible solution to keep the local switch until the handover is executed is “bi-casting” user plane data during handover. Figure 1 gives the illustration.
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Figure 1: Inter-BSS Handover that terminates Local Switching using bi-casting solution
1. The call is locally switched. Therefore, the user plane is connected from oMS via o/tBSS to tMS. However, the resources in core network from oMGW to tMGW will be reserved.
2. Now the o/tBSS will do bi-casting, i.e. there is also a valid connection from oBSS and tBSS to oMGW and tMGW respectively, but no valid connection from oMGW and tMGW to oBSS and tBSS. The resource between oMGW to targetBSS is also reserved for handover.
3. After the oMS successfully handover to targetBSS, the call is temporarily broken.

4. After the oMSC received the HANDOVER COMPLETE message from targetBSS, the oMSC will ask oMGW to connect the call. From the figure, the voice of tMS is able to be transported to oMS. However, the voice of oMS cannot be transported to tMS because the tBSS is still using the legacy link. Therefore, the call is still broken or partially broken.

5. After the oBSS received the CLEAR COMMAND message from oMSC, the oBSS will deactivate the local switch. Then the call is connected properly.

Therefore, the breaking time during handover is from HANDOVER COMMAND received by oMS to CLEAR COMMAND received by oBSS.
Another solution is to deactivate the local switch during the handover. This will result the local switch cannot be kept even when the handover fails. However, the breaking time will be the same as nowadays. Fig 2 gave the illustration.
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 Figure 2: Inter-BSS Handover that terminates Local Switching using deactivating LCLS solution

1. The call is locally switched. Therefore, the user plane is connected from oMS via o/tBSS to tMS. However, the resources in core network from oMGW to tMGW will be reserved.

2. Now the o/tBSS will deactivate the local switch. The user plance of the call is now connected via core network. The resource between oMGW to targetBSS is also reserved for handover.

3. After the oMS successfully handover to targetBSS, the call is temporarily broken.

4. After the oMSC received the HANDOVER COMPLETE message from targetBSS, the oMSC will ask oMGW to connect the call. From the figure, the voice of tMS is able to be transported to oMS. And also, the voice of oMS can be transported to tMS. Therefore, the call is now connected properly.

5. After the oBSS received the CLEAR COMMAND message from oMSC, the oBSS will release the resource which is used by oMS before handover.

Therefore, the breaking time during handover is from HANDOVER COMMAND received by oMS to HANDOVER COMPLETE received by oMSC.

3 Conclusion

It is proposed that the following issues should be included in GERAN2's response LS to CT4.
· The originating BSC shall deactivate the local switch before sending HANDOVER COMMAND message to MS. (as described in TR 23.889, subclauses 7.3.1 and 7.4.1.) It is GERAN2’s understanding that this does not contradict with 3GPP TS23.009, which said “in all handover failure cases the existing connection to the oMS shall not be cleared except in the case of expiry of the timer for HO Complete”. 
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