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1. Introduction
This P-CR proposes updates to the descriptions for call establishment and LCLS negotiation solutions to include signaling for simultaneous handovers.
2. Reason for Change
Clarify the solution to support BSS ID signaling when handovers occur simultaneously at both ends such that the BSS ID can change after BSS ID has been exchanged between ends of the call. These sequences are still missing and are needed to show the complete signaling support required to assess whether this option is viable.
This contribution provides text to fill the currently empty clause of the TR mentioned in Subclause 13.3.2
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 version 1.3.0.
* * * First Change * * * *

13.3.x
Simultaneous Handovers

13.3.x.1
General

13.3.x.2
Inter-BSS Simultaneous Handover that Maintains LCLS

13.3.x.2.1
Connection for Model for Simultaneous Handover that maintains LCLS
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Figure 13.3.x.2.1.1: Simultaneous Inter-BSS Handover Connection Model when LCLS is maintained 
13.3.x.2.a
Simultaneous Inter-BSS Handover when LCLS is maintained – GCR + BSS ID mandatory 
13.3.x.2.a.1
Technical Description
It is assumed that a local call was established. The scenario is shown in the Figure 13.3.X.2.a.1. The BSS1 and the BSS2 are same. The MS1 performs an Inter-BSS handover to the target BSS, and the MS2 performs a handover to the target BSS simultaneously. 

When MSC1 receives Handover required Message, it finds that the call is not served by the same BSS after handover because it believes that the MS2 is still in the BSS2 (the information of MS2 in oMSC has not been updated). Then MSC1 performs a normal Inter-BSS Handover with breaking LCLS. At the same time, the MSC2 performs similar steps.
After receiving the LCLS-Status Update information containing the new BSS IDs, the MSC1 and MSC2 both know that the LCLS is applicable but it has not been achieved because the BSS ID checks being performed on the previous BSS ID (due to the simultaneous handover) and therefore the BSS's were requested "not to correlate". At this point, there are several options to move next.
1).
Do not perform LCLS. The advantage is simplest.
2).
Re-establish the LCLS, the MSC1 and MSC2 can re-perform the LCLS procedure. This requires MSC do more work.
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Figure 13.3.X.2.a.1 Simultaneous Inter-BSS Handover when LCLS is maintained – GCR + BSS ID mandatory Scenario
Figure 13.3.X.2.a.2 illustrates simultaneous Inter-BSS handover call flow when LCLS is maintained with BSS ID mandatory. New messages and new elements are marked in red colour in the figure.
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Figure 13.3.X.2.a.2 Simultaneous Inter-BSS Handover when LCLS is maintained – GCR + BSS ID mandatory Call Flow 
1a-12a.
MS1 handover to target BSS, the MSC1 updates LCLS to remote end and inform BSS1 bi-casting. After this, MSC1 sends HO CMD to MS1. In the step 8a, MSC1 does intra-BSS call check again according to information received from MSC2, it finds that LCLS is feasible. But it will re-perform LCLS after handover. 
1b-12b.
At the same time, MS2 handover to target BSS, the MSC2 update LCLS to remote end and inform BSS2 bi-casting. After this, MSC2 sends HO CMD to MS2. In the step 8a, MSC2 does intra-BSS call check again according to information received from MSC1, it finds that LCLS is feasible. But it will re-perform LCLS after handover.
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 Figure 13.3.X.2.a.3 Simultaneous Inter-BSS Handover when LCLS is maintained – GCR + BSS ID mandatory Call Flow
13a-17a.
The MS1 complete handover to target BSS.
13b-17b.
The MS2 complete handover to target BSS.
18-21a.
After handover, MSC1 does correlation request accordingto BSS ID check in step 8a.
18b-21b.
After handover, MSC2 does correlation request accordingto BSS ID check in step 8b..
13.3.x.2.a.2
Pros and Cons 
Pros:

Cons:

Editor's Note: 
further pros and cons need to be evaluated.
13.3.x.2.b
Simultaneous Inter-BSS Handover when LCLS is maintained – GCR + BSS ID optional
If Originating MSC and Terminating MSC both support BSS ID, the call flow in 13.3.x.2.a applies. Otherwise, the GCR only solution is applied.
* * * Next Change * * * *

13.3.x.3
Inter-BSS Simultaneous Handover that Breaks LCLS

13.3.x.3.1
Connection for Model for Simultaneous Handover that breaks LCLS
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Figure 13.3.x.3.1.1: Simultaneous Inter-BSS Handover Connection Model that breaks LCLS

13.3.x.3.b
Simultaneous Inter-BSS Handover that breaks LCLS – GCR plus BSS ID mandatory

13.3.x.3.b.1
Technical description
It is assumed that a non-local call was established. The scenario is shown in the Figure 13.3.x.3.b.1.1. The MS1 performs the Inter-BSS Handover to BSS2 and MS2 performs handover to BSS1 simultaneously.
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Figure 13.3.x.3.b.1.1 Simultaneous Inter-BSS Handover that breaks LCLS – GCR plus BSS ID Scenario
When MSC1 receives Handover required Message, it finds that the LCLS is feasible because it believes the MS2 is in the BSS2 (the information of MS2 in MSC1 has not been updated). Then MSC1 performs a normal Inter-BSS Handover which establishes LCLS. But the BSS2 will refuse the LCLS because the MS2 handover to other BSS. At the same time, the MSC2performs similar steps.
After handover, the call is still a non local call.
Figure 13.3.x.3.b.1.2 illustrates Simultaneous Inter-BSS Handover that breaks LCLS with GCR plus BSS ID call flow. New messages and new elements are marked in red colour in the figure.
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17a. LCLSStatus Update: APM

 [LCLS Status = disconnected, new BSS1 ID]

17b. LCLSStatus Update: APM

 [LCLS Status = disconnected, new BSS2 ID]


Figure 13.3.x.3.b.1.2 Simultaneous Inter-BSS Handover that Breaks LCLS with GCR plus BSS ID Call Flow
1a-17a.
MS1 makes handover to BSS2. The MSC1 checks the intra-BSS call and finds that LCLS is feasible. The inter-BSS handover which establishes the LCLS is triggered. Because MS2 handover to other BSS, so BSS2 informs MSC1 that LCLS is failure.
1b-17b.
At the same time, MS2 makes handover to BSS1. The MSC2 checks the intra-BSS call and finds that LCLS is feasible. The inter-BSS handover which establishes the LCLS is triggered. Because MS1 handover to other BSS, so BSS1 informs MSC2 that LCLS is failure.

13.3.x.3.c
Simultaneous Inter-BSS Handover that breaks LCLS – GCR plus BSS ID optional
If Originating MSC and Terminating MSC both support BSS ID, the call flow in 13.3.x.3.b applies. Otherwise, the GCR only solution is applied.
* * * Next Change * * * *

…….
13.3.x.4
Inter-MSC Simultaneous Handover that Maintains LCLS
Editor's Note: 
The Iner-MSC simultaneous handover that maintain LCLS need to be aligned with Inter-BSS simultaneous handover in 13.3.x.2.a in the future.
13.3.x.4.a
Inter-MSC Simultaneous Handover in Both Sides when Handover to Same BSS allows LCLS where previously LCLS was not possible : GCR+BSS ID
13.3.x.4.a.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 performs a handover 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 both know that the LCLS is applicable but LCLS has not be performed because the BSS was requested not to correlate the call legs. 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.
Figure13.3.x.4.a.1.1 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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Figure13.3.x.4.a.1.1 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 both know that the LCLS is applicable but it has not be performed because the BSS has not requested correlation because of handover simultaneously. The oMSC can re-perform the BSS ID checkand sends LCLS_CONNECT_CONTROL to the TargetBSS with LCLS_ConnectionStatusControl=”correlate” via target MSC by MAP Forward-Access-Sig Req message.
PHIL: is this true ? I thought it was the Target MSC's that performed the BSS ID check…why do they not request the correlation themselves rather than the Anchor nodes ? It seems this figure also hides the fact that this has to be done by both ends symmetrically 
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.
PHIL: the procedure is repeated by both ends of the call !
13.3.x.5
Inter-MSC Simultaneous Handover that Breaks LCLS
Editor's Note: 
The Iner-MSC simultaneous handover break LCLS need to be aligned with Inter-BSS simultaneous handover in 13.3.x.2.b in the future.
13.3.x.5.a
Inter-MSC Simultaneous Handover in Both Sides When  Handover to Difference BSSs

13.3.x.5.a.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.

Figure 13.3.x.5.a.1.1 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.x.5.a.1.1 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. 
* * * 
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