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1. Introduction

This document is a Pseudo-CR to 3GPP TR 23.889-1.3.0 "Local Call Local Switch System Impacts; Feasibility Study". 

2. Reason for Change
This contribution provides text to fill the currently empty clause of the TR mentioned in subclause 13.3.2
3. Conclusion
Add a new solution for simultaneous handover in both sides by using GCR+BSS ID .
4. Proposal

It is proposed to discuss and eventually include the following changes to 3GPP TR 23.889:

* * * First Change * * * *

13.3.2
Specific handover scenarios and analysis of GCR plus mandatory support of BSS Id solution

< this contains example handover flows specific to GCR+BSSId mandatory, using the flow(s) in 13.3.1 as a basis, indicating any deviations. It contains an analysis of the specific aspects of this call leg correlation method with pros and cons. >

Editor's Note: 
the contents of this chapter needs to be aligned with the agreed basic handover flows in 13.3.1 as a basis, indicating any deviations. It needs to contain an analysis of the specific aspects of this call leg correlation method with pros and cons. 
13.3.2.X Inter-BSS Simultaneous Handover in Both Sides When  Handover to Difference BSSs
Editor's Note: the terminology for each side performing handovers should be described independently from originating side and terminating side as this leads to confusion/assumptions that certain actions could be specific depending on which end of the call it is.
13.3.2.X.1
Technical Description
It is assumed that a non-local call was established. In this scenario, as shown in the Fig. 13.3.2.X.1, the oMS performs an Inter-BSS handover to the tBSS, and the tMS performs a handoverto a new tTargetBSS from the tBSS simultaneously. 

When the Handover required Message is received by the oMSC, it assumes that the call is served by the same BSS, because it believes the tMS is in the tBSS (the information of tMS in oMSC has not been updated). If the LCLS is permitted, oMSC performs HO request to target BSS with GCR and LCLS-ConnectionStatusControl set to "connect LCLS" and LCLS-Preference set to "call correlation needed".
Because the tMS has performed a handover to tTargetBSS, the tBSS could not find another call leg which is active with same GCR. The tBSS indicates to the oMSC that LCLS was not possible (it did not find the tcall leg in use in the BSS). The oMSC then updates the remote end MSC with new target oBSS ID and LCLS-Status.

After tMS completes the handover to tTargetBSS, the tMSC updates the remote end MSC with new target tBSS ID and LCLS-Status. When the new target tBSS ID is received by the oMSC, it knows the correct far end MSC BSS ID, and it does not trigger LCLS again before one of the BSS IDs change.
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Figure 13.3.2.X.1 Inter-BSS Simultaneous Handover that Fail to Establish Local Switching Scenario
13.3.2.X.2
Simultaneous Inter-BSS Handover solution
13.3.2.X.2.1

Solution Description
Figure 7.4.X.2.1 illustrates an Inter-BSS simultaneous handover call flow when LCLS should not be established. New messages and new elements are marked in red color in the figure.
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 Figure 7.4.X.2.1 Inter-BSS Simultaneous Handover Call Flow when LCLS is failure
1. The tMS performs the Inter-BSS handover from tBSS to tTargetBSS.

2. The oBSS initiates the Inter-BSS handover simultaneously. It sends a HANDOVER REQUIRED message including target LAI and target cell ID.
3. When BSS ID is mandatory the oMSC shall always generate a new global BSS ID for the new (target) BSS ID. It shall then check if the new BSS ID matches the previously stored far end's BSS ID
4. If matching then the oMSC shall set the LCLS-ConnectionStatusControl to " connect  LCLS" and LCLS-Preference to "call correlation needed" , and perform HO request to target BSS with GCR and LCLS-ConnectionStatusControl and LCLS-Preference.
5-6. Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. In this case, the tMS has already performed handover to tTargetBSS, so the target BSS returns acknowledgment and also indicates that call is not local, LCLS not feasible. 
7-9. the oMSC  sends HO CMD message to inform oMS to perform handover to target tBSS, and oMS performs handover. When the receiving the HO Complete message, the oMSC shall release the source resource. 
11.
After both handovers complete, the oMSC and tMSC update each other with new BSS ID and new LCLS-Status..
13.3.2.X.2.2
Pros and Cons

Pros:

Cons:

Editor's Note: further pros and cons need to be evaluated.
13.3.2. Y Inter-BSS Simultaneous Handover in Both Sides when  Handover to Same BSS allows LCLS where previously LCLS was not possible: MSC-S-judged LCLS
13.3.2. Y.1
Technical description
It is assumed that a non-local call was established. In this scenario, as shown in the Fig. 13.3.2. Y.1.1, the oMS and tMS perform handover simultaneously to the same BSS.
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Fig. 13.3.2. Y.1.1 Inter-BSS Simultaneous Handover that Handover to Same BSS Scenario
After oMS handovers to TargetBSS, the oMSC considers the remote is in tBSS according the stored information. So oMSC does not inform TargetBSS to perform LCLS. This also is applied in tMSC for the same reason. And after handover, the oMSC and tMSC inform the new BSS ID and new LCLS-Status to each other.
After receiving the Update information, the oMSC and tMSC all know that the LCLS is applicable but do not apply because of handover simultaneously. At this point, there are several options to move next.
1). Do not perform LCLS. The advantage is that it is simplest.

2). Re-establish the LCLS, the oMSC or tMSC can re-perform the LCLS procedure, e.g. just the Origination side perform LCLS or Termination side do it.  This requires MSC do more work.
13.3.2. Y.2
Simultaneous Inter-BSS Handover solution when  Handover to Same BSS
13.3.2. Y.2.1

Solution Description
Figure13.3.2. Y.1.2 illustrates an Inter-BSS simultaneous handover call flow when MSC trigger LCLS after handover complete. New messages and new elements are marked in red colour in the figure.
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Figure 7.4.Y.1.2 Inter-BSS Simultaneous Handover Call Flow when MSC Trigger LCLS after Handover Complete
1. The tMS performs the Inter-BSS handover from tBSS to tTargetBSS.

2. The oMS performs the Inter-BSS handover from tBSS to tTargetBSS simultaneously.
3. After handover, the oMSC and tMSC inform the new BSS ID and LCLS-Status to each other.

4. After receiving the Updated information, the oMSC and tMSC all know that the LCLS is applicable but do not apply because of handover simultaneously. The oMSC can re-perform the LCLS procedure and sends LCLS_CONNECT_CONTROL to the TargetBSS with LCLS_ConnectionStatusControl=”Connect”.

5. The TargetBSS correlates both call legs by the previously stored GCR.

6. If there is no transcoding function in TargetBSS and the codec of both call legs are Incompatible, the TargetBSS perform the procedure described above in chapter 7.2.
7. When the local switching has been established, the target BSS shall also send a LCLS_CONNECT_CONTROL_ACK message to inform the oMSC that the local switching has been established;

8. Then the oMSC Server shall inform the remote end MSC Server to update the information of LCLS-Status.

* * * Second Change * * * *

…….
13.3.2. Z 
Inter-MSC Simultaneous Handover in Both Sides When  Handover to Difference BSSs
13.3.2. Z.1
Technical Description
It is assumed that a non-local call was established. In this scenario, the oMS performs an Inter-MSC handover to the tBSS, and the tMS performs a handover to a new tTargetBSS from the tBSS simultaneously. 

When receiving the Handover required Message, the oMSC finds that inter-MSC handover is required, it sends MAP-Pre-Handover Req to target MSC which includes LCLS Neg IE and GCR. If MSC supports BSS Id for checking of intra BSS calls, the tBSS Id is also included. The target MSC assumes that the call is served by the same BSS, because it believes the tMS is in the tBSS (the information of tMS in oMSC has not been updated). If the LCLS is permitted,, the target MSC sends HO request to target BSS with GCR and LCLS-ConnectionStatusControl and LCLS-Preference set to "call correlation needed".
Because the tMS has performed a handover to tTargetBSS, the BSS should not establish LCLS. The tBSS indicates to the target MSC that LCLS was not possible (it did not find the tcall leg in use in the BSS).
After oMS completes the handover to target tBSS, the target MSC Server then sends the MAP-Send-End-Sig Request message to the oMSC Server with the new target oBSS ID and LCLS-Status. The oMSC updates the remote side with New target oBSS ID and LCLS-Status.
After tMS completes the handover to tTargetBSS, the tMSC updates the remote side with New target tBSS ID and LCLS-Status. When the new target tBSS ID is received by the oMSC, it knows the correct far end RAN Id, and it does not trigger LCLS again before one of the BSS Ids change.
13.3.2. Z.2
Simultaneous Handover Solution
13.3.2. Z.2.1

Solution Description 
Figure 13.3.2. Z.2.1 illustrates an Inter-MSC simultaneous handover call flow when LCLS should not be established. New messages and new elements are marked in red color in the figure.
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Figure 13.3.2.Z.2.1 Inter-BSS Simultaneous Handover Call Flow when LCLS is failure
1. The tMS performs the Inter-MSC handover from tBSS to tTargetBSS.

2. oMSC finds that inter-MSC handover is required, it sends MAP-Pre-Handover Req to target MSC which includes LCLS Neg IE and GCR. If MSC supports BSS Id for checking of intra BSS calls, the tBSS Id is also included.
3. When BSS ID is mandatory the oMSC shall always generate a new global BSS ID for the new (target) BSS ID. It shall then check if the new BSS ID matches the previously stored far end's BSS ID.
4. Target MSC checks that LCLS negotiation permitted LCLS in CN. If target MSC supports BSS Id it checks if the call is intra BSS calls using the target BSS Id (see 13.3.2 or 13.3.3 for more details).
5. If matching then the target MSC shall set the LCLS-ConnectionStatusControl to " connect  LCLS" and LCLS-Preference to "call correlation needed" , and perform HO request to target BSS with GCR and LCLS-ConnectionStatusControl and LCLS-Preference.
6-7. Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. In this case, the tMS has already performed handover to tTargetBSS, so the target BSS returns acknowledgment and also indicates that call is not local, LCLS not feasible. 
8-13. the oMSC  sends HO CMD message to inform oMS to perform handover to target tBSS, and oMS performs handover. 
14. When the oMS completes handover to target tBSS, the target MSC will send the MAP Send-End-Sig Req message to oMSC with LCLS-Status indication LCLS not feasible and the new target oBSS ID. The oMSC shall release the source resource after receiving this message. 

15.
After both handovers complete, the oMSC and tMSC update each other with new BSS ID and new LCLS-Status.. 
13.3.2. W
Inter-MSC Simultaneous Handover in Both Sides when Handover to Same BSS allows LCLS where previously LCLS was not possible : MSC-S-judged LCLS
13.3.2. W.1
Technical description
It is assumed that a non-local call was established. In this scenario, the oMS and tMS perform inter-MSC handover simultaneously to the same BSS.

After oMS handovers to TargetBSS, the oMSC and the target MSC consider the remote is in tBSS according the stored information. So target MSC does not inform TargetBSS to perform LCLS. This also is applied in tMSC for the same reason. And after handover, the oMSC and tMSC inform the new BSS ID and LCLS-Status to each other.

After receiving the Update information, the oMSC and tMSC all know that the LCLS is applicable but do not apply because of handover simultaneously. At this point, there are several options to move next.

1). Do not perform LCLS. The advantage is that it is simplest.

2). Re-establish the LCLS, the oMSC or tMSC can inform target MSC to re-perform the LCLS procedure, e.g. just the Origination side perform LCLS or Termination side do it.  This requires MSC do more work.
If option 2 is selected, the oMSC or tMSC shall inform the target MSC to perform LCLS by Update LCLS-Status message with other party call leg information, the later detailed steps are described above in chapter 13.3.2.W.
13.3.2.W.2
Simultaneous Inter-MSC Handover solution when  Handover to Same BSS
13.3.2.W.2.1

Solution Description
Figure13.3.2.W.1.2 illustrates an Inter-MSC simultaneous handover call flow when MSC trigger LCLS after handover complete. New messages and new elements are marked in red colour in the figure.
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Figure 13.3.2.W.1.2 Inter-BSS Simultaneous Handover Call Flow when MSC Trigger LCLS after Handover Complete
1. The tMS performs the Inter-BSS handover from tBSS to tTargetBSS.

2. The oMS performs the Inter-BSS handover from tBSS to tTargetBSS simultaneously.
3. After handover, the oMSC and tMSC inform the new BSS ID and LCLS-Status to each other.

4-5. After receiving the Updated information, the oMSC and tMSC all know that the LCLS is applicable but do not apply because of handover simultaneously. The oMSC can re-perform the LCLS procedure and sends LCLS_CONNECT_CONTROL to the TargetBSS with LCLS_ConnectionStatusControl=”Connect” via target MSC by MAP Forward-Access-Sig Req message.

6. The TargetBSS correlates both call legs by the previously stored GCR.

7. If there is no transcoding function in TargetBSS and the codec of both call legs are Incompatible, the TargetBSS perform the procedure described above in chapter 7.2.
8-9. When the local switching has been established, the target BSS shall also send a LCLS_CONNECT_CONTROL_ACK message to inform the oMSC that the local switching has been established;

10. Then the oMSC Server shall inform the remote end MSC Server to update the information of LCLS-Status.

******************END*******************
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