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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 7.4..
3. Conclusions

Add call state model for handover .
4. Proposal

It is proposed to agree the following changes to 3GPP TR23.889 v1.3.0.

* * * First Change * * * *

13.3
Handover Scenarios
13.3.1
Basic handover solutions

<this contains example handover flows based on GCR+BSSId and then any options for LCLS handover and related analysis for options not specific to call leg correlation>

The following sequences describe handover scenarios using GCR+BSSId as an example. General requirements and principles from clause 7 shall be followed. Details pertaining to specific correlation methods are described in subclauses 13.3.2, 13.3.3, 13.3.4.

13.3.1.1
Inter-BSS Handover with BSS informing CN when LCLS is broken
13.3.1.1.1
Connection Model
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Figure 13.3.1.1.1.1: Inter-BSS Handover Connection Model when LCLS is broken

13.3.1.1.2
Basic Sequence
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Figure 13.3.1.1.2.1: Inter-BSS Handover that terminates Local Switching (local switching break indicated by BSS)

1.
HO Required is received from BSS-1 requesting an inter-BSS handover. The call is currently locally switched so the MSC can know that an inter-BSS handover at one end will break local switch but in this sequence the decision at what point local switching is broken is left to the BSS.

2.
Anchor MSC sends HO Request to Target BSS with GCR and LCLS-ConnectionStatusControl indicating LCLS permitted and LCLS-Preference indicating call leg correlation is needed or not.

3.
Target BSS returns acknowledgment and also indicates that call is not local, LCLS not feasible.

4.
Anchor MSC triggers HO command.

5.
Serving BSS informs MSC Servers that LCLS is broken via LCLS-Notification.

6.
Anchor MSC signals break in LCLS to far end, also alerting any nodes in the path that they must re-active their User Plane. The new target BSSId is also signalled to the far end MSC.

7a.
Anchor MSC re-activates the User Plane at its Anchor MGW and configures the MGW as for normal inter-BSS handover, e.g. connects a new leg to the Target BSS and activates the user plane to both serving and target BSS.

7b.
Far end nodes activate user plane connections.

8.
MS is detected at target BSS.

9.
Handover Complete (MSC shall also release MGW connections to old serving BSS).

13.3.1.1.3
Pros and Cons of Intra-BSS Handover with BSS informing CN when LCLS is broken

Pros:
-
LCLS is not broken if inter-BSS handover fails, BSS controls when LCLS needs to be re-established in CN.-

Cons:
-
No user plane connection established/activated in CN at time when serving BSS indicates LCLS broken resulting in potential worsening of break in speech.

13.3.1.2
Inter-BSS Handover with CN determining when LCLS is broken
13.3.1.2.1
Connection Model
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Figure 13.3.1.1.2.1: Inter-BSS Handover Connection Model when LCLS is broken

13.3.1.2.2
Basic Sequence
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Figure 13.3.1.2.2.1: Inter-BSS Handover that terminates Local Switching (local switching break indicated by BSS)

1.
HO Required is received from BSS-1 requesting an inter-BSS handover. The call is currently locally switched so the MSC knows that an inter-BSS handover at one end will break local switch.

2.
Anchor MSC signals break in LCLS to far end, also alerting any nodes in the path that they must re-active their User Plane. The new target BSSId is also signalled to the far end MSC.

3a.
Anchor MSC re-activates the User Plane at its Anchor MGW and configures the MGW as for normal inter-BSS handover, e.g. connects a new leg to the Target BSS and activates the user plane to both serving and target BSS.

3b.
Far end nodes activate user plane connections, user plane is re-established from serving BSS to far end. Note, it is still possible for the serving BSS to remain in LCLS and bicast user-plane data up until the point where the MS is detected in the target BSS.

4.
Anchor MSC sends HO Request to Target BSS with GCR and LCLS-ConnectionStatusControl indicating LCLS permitted and LCLS-Preference indicating call leg correlation do not required.

5.
Target BSS returns acknowledgment and also indicates that call is not local, LCLS not feasible.

6.
Anchor MSC triggers HO command.

7.
MS is detected at target BSS.

8.
Handover Complete (MSC shall also release MGW connections to old serving BSS).
13.3.1.2.3
Pros and Cons of Intra-BSS Handover with BSS informing CN when LCLS is broken

Pros:
-
LCLS is broken immediately Serving MSC knows that call is no longer intra-BSS. 

-
CN user plane is re-established prior to handover being executed so normal signalling sequences including MGW control procedures are followed.

Cons:
-
If inter-BSS handover is not successful and MS reverts back to serving BSS then LCLS may need to be re-established.

13.3.1.3
Inter-BSS Handover with that establishes Local Switching
13.3.1.3.1
Connection Model
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Figure 13.3.1.1.3.1: Inter-BSS Handover with that establishes Local Switching
13.3.1.3.2
Basic Sequence
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Figure 13.3.1.3.2.1: Inter-BSS Handover establishes Local Switching
1.
HO Required is received from BSS-1 requesting an inter-BSS handover. The call is currently not locally switched. 

2.
Anchor MSC checks that LCLS negotiation permitted LCLS in CN. Id Anchor MSC supports check of intra BSS calls it perforns this check using target BSSId (see 13.3.2 or 13.3.3 for more details).

3.
Anchor MSC performs HO request to target BSS with GCR and LCLS-ConnectionStatusControl set to "connect LCLS" and LCLS-Preference set to "call correlation needed".
4.
target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. If found reports in HO Request Acknowledge.

5.
HO Request Ack contains LCLS-Status indicating whether local call has been found. Call not yet locally switched.

6.
Anchor signals HO Command.

7.
MS is detected at target BSS.

8.
HO Complete signalled from target BSS including LCLS-Status indicating call is locally switched. 

8a.
It is possible that an LCLS-NOTIFICATION can be sent from the target BSS to the far end MSC Server to indicate that LCLS connection has been made however the far end MSC Server still needs to receive the LCLS-Status-Update from the other end (Anchor MSC).

9.
Anchor MSC signals LCLS connection in LCLS-Status-Update meesage to far end, also alerting any nodes in the path that they must de-active their User Plane. The new target BSSId is also signalled to the far end MSC.

9a.
Anchor MSC de-activates the User Plane at its Anchor MGW and removes the call leg to the old serving BSS.

9b.
Far end nodes de-activate user plane connections. Far end MSC Server overwrites the BSSId for the other end with the new BSSId received with the LCLS-Status-Update.

13.3.1.4
Inter-BSS Handover that leaves a not Locally Switched Call unchanged
If the MSC does not make the pre-check as 13.3.1.1, then procedure in 13.3.1.1 is applied. The difference is that the step 5a, 5b, 7a and 7b are not required.

If the MSC makes the pre-check then procedure in 13.3.1.2 is applied. The difference is that the step 3a and 3b are not required.
Editor's Note:
The comparison above requires checking as it should look like 13.3.1.3 to start with as there is no LCLS, whereas both 13.3.1.1 and 13.3.1.2 have LCLS active to start…
13.3.1.5
Inter-MSC Handover that establishes Local Switching
13.3.1.5.1
Connection Model
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Figure 13.3.1.1.5.1: Inter-MSC Handover that establishes Local Switching

13.3.1.5.1
Basic Sequence
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Figure 13.3.1.5.1.1: Inter-MSC Handover establishes Local Switching
Editor’s Note: Possible impact on BICC /SIP-I signalling is FFS.

Editor’s Note: The signalling and interactions with the MGWs should be added to the figure above and to the text description. The signalling description for Inter-MSC handovers that establish LCLS needs further detailing.
1.
HO Required is received from oBSS requesting an inter-MSC handover. The call is currently not locally switched.
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.
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).

4.
Target MSC sends HO request to target BSS with GCR and LCLS-ConnectionStatusControl and LCLS-Preference set to "call correlation needed".
5.
Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The BSS reports in HO Request Acknowledge that the local call was found but LCLS is not yet established.
6.
Target MSC sends MAP Pre-Handover Resp message to oMSC with LCLS Negotiation IE indicating that a local call has been found, but call not yet locally switched.
7.
The inter-MSC circuit is established.

8.
Anchor MSC signals HO Command.

9.
MS is detected at target BSS.

10.
Target MSC sends MAP Process-Access-Sig Request to Anchor MSC.
11.
HO Complete signalled from Target BSS to Target MSC including LCLS-Status indicating call is locally switched. 
12. BSS-2 sends LCLS-NOTIFICATION to MSC-2, however, the MSC-2 still needs to receive the LCLS-Status-Update from the Anchor MSC-1.
13a-13b. Target MSC and tMSC de-activate the User Plane at its Anchor MGW.
14. Target MSC sends MAP Send-End-Sig Request to Anchor MSC with LCLS-Status indicating that call is locally switched. If target MSC supports BSS ID, the new target BSS is also included in this message.
15. oMSC de-activate the User Plane at its Anchor MGW.


16.
Anchor MSC signals LCLS connection in LCLS-Status-Update message to far end. Anchor MSC alerts other nodes in the path that they must activate their User Plane just like in Inter-MSC handover of normal calls. The new target BSSId is also signalled to the far end MSC if the MSC supports BSS Id for checking if calls are intra-BSS.

13.3.1.6
Inter-MSC Handover that terminates Local Switching
If the MSC does not use the BSS Id to check if the call becomes an Intra-BSS call after the Inter-MSC handover, the procedure in subclause 13.3.1.1 is applied. The difference is that when the source MSC receives the HO required message, it informs the target MSC about the GCR + LCLS Neg IE.  The behaviour of target MSC is similar to MSC-1 in subclause 13.3.1.1. After the handover is completed, the target MSC sends LCLS-status to the source MSC. Then the source MSC forwards this information to remote end MSC in the LCLS Status Update message. 
If the MSC uses the BSS Id to check if the call becomes an intra-BSS call after the Inter-MSC handover the procedure in subclause 13.3.1.2 is applied. The difference is that when the source MSC receives the HO Required, it informs the target MSC about the GCR + LCLS Neg + tBSS Id IE.  The behaviour of target MSC is similar to MSC-1 in 13.3.1.2. After the handover is completed, the target MSC sends LCLS-status and tBSS ID to source MSC. Then the source MSC forwards this information to remote end MSC in LCLS Status Update message.

Editor's Note:
A detailed message sequence figure and corresponding descriptions should be added to describe this case.
13.3.1.7
Inter-MSC Handover that leaves a not Locally Switched Call unchanged
In this scenario it is assumed that LCLS was not established before the Inter-MSC handover. When one call leg is handed over to another MSC, the call may still remain not local and LCLS can not be established for the call. The LCLS status of the call is not changed in this case.

The procedure in this case is similar to the one described in subclause 13.3.1.4. The difference is that when the source MSC receives the HO required, it informs the target MSC about the GCR + tBSS ID.  The behaviour of target MSC is similar to MSC-1 in subclause 13.3.1.4. After the handover is completed, the target MSC sends LCLS-status and tBSS ID to source MSC rather than to the remote end MSC. And then the source MSC forwards this information to remote end MSC.
Editor's Note:
A detailed message sequence figure and corresponding descriptions should be added to describe this case.
*************END*************************************
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