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1. Introduction
In this paper, an improvement on inter-BSS Handover for a local switching call procedure is provided.
2. Reason for Change
According to the current TR23.889 v1.2.0 in section 13.3.1, there are two solutions on inter-BSS Handover when broken LCLS. And in both solutions, the BSS will break local switching before the MS performs handover procedure completely. Actually, it is possible that the MS fails to perform the handover, and reconnect to the source BSS. And therefore by using these two solutions one drawback is when the MS reconnect to the source BSS, the local switching has already broken. 
Therefore, if inter-BSS handover is unsuccessful and MS reconnect to the source BSS, then LCLS may need to be re-established. So an enhancement solution is provided arming to avoid break local switching when MS fails to perform the inter-BSS handover.
Enhancement Solution

It is proposed that bi-casting and SID frame/silence codeword detection would be introduced for the handover procedure when break the local switching, so that, it may break local switching after the handover procedure. Therefore if the MS fails to perform the handover, and reconnect to the old channel in source BSS, the local switching can keep working.
Note: this solution can be used for both pure GCR solution and GCR+BSS ID solution.
3. Conclusions

The improvements on handover procedure proposed in order to keep local switching working when handover is unsuccessful.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.20.
* * * First Change * * * *

13.3.1.X
Inter-BSS Handover with bi-casting and user plane detection when LCLS is broken
13.3.1.X.1
Basic Sequence
The MS-1 and MS-2 is served by the same BSS (BSS-1 and BSS-2 is the same BSS), but served by different MSC. i.e. the MS-1 is served by the MSC-1 and the MS-2 is served by the MSC-2. The Target BSS is another BSS which is served by the MSC-1. The MS-1 tries to handover from BSS-1 to target BSS.
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Figure 13.3.1.X.1.1: Inter-BSS Handover with bi-casting and user plane detection when LCLS is broken
1.
HO Required is received from BSS-1 requesting an inter-BSS handover. The call is currently locally switched so the MSC-1 knows that an inter-BSS handover at one end will break local switch.
-
The BSS-1 and BSS-2 keep sending SID frames/silence codewords to the MGW-1and MGW-2. And the BSS-1 and BSS-2 discard the SID frames/silence codewords received from the MGW-1 and MGW-2.

-
The MGW-1 keeps forwarding the received user plane data to the MGW-2, and the MGW-2 transmits the received user plane data to the BSS-2.

-
The MGW-2 keeps forwarding the received user plane data to the MGW-1, and the MGW-1 transmits the received user plane data to the BSS-1.

Note 1:

-
It is FFS/ to be decided/ if the mid-call announcement solution described in subclause 10.5.2 requires the user plane links to be kept connected in the  CN when the call is locally switched.  If the user plane connections in the CN are inactivated during LCLS the user plane connections in CN needs to be reactivated for inter-BSS HO and mid-call announcements. The user plane reactivation can initiated by the BSS or MSC sending a LCLS release request for Inter-BSS HO, but only MSC could send the reactivation request for mid-call announcements.

2.
The MSC-1 sends HO Request to Target BSS with GCR and LCLS-ConnectionStatusControl indicating LCLS is not permitted and LCLS-Preference indicating call leg correlation is not needed.
3.
Target BSS returns HO Request Ack message indicates that call cannot be locally switched.
-
The Target BSS sends SID frames/silence codewords or nothing (these data will be discarded by the MGW-1) to the MGW-1 before receiving any use plane data from the MS-1. (Or before handover detect message is received by the BSS)

4.
MSC-1 triggers HO command.
-
The MGW-1 forwards the user plane data received from the BSS-1 to the MGW-2, and the MGW-2 will keep transmitting user planed data received from MGW-1 to the BSS-1.

-
The MGW-2 keeps forwarding the received user plane data to the MGW-1, and the MGW-1 transmits the received user plane data to the BSS-1.

5.
BSS-1 triggers HO command.
For the MS-2 which doesn’t make the handover procedure:

-
The UL user plane dates are bi-casted to both MGW2 and local path by the BSS-2. The MGW-2 transmits the user plane data to the MGW-1, and the MGW-1 will transmit the user plane data to the target BSS.
-
The DL user plane dates can be received from both A interface and local path, but only one side user plane dates will be transmitted to the MS at one time which depends on the result of SID frames/silence codewords detection. i.e. if the SID frames/silence codewords are received from the MGW-2, the user plane dates received from the local path will be transmitted to the MS, and if  the dates received from the MGW-2 are not SID frames/silence codewords, the user plane dates received from the MGW-2 will be transmitted to the MS,
For the MS-1 which makes the handover procedure:

-
The BSS-1 keeps forwarding the user plane data received from the MS-2 to the MS-1 via local path.

-
Whether the user planed data received from the MS-1 shall be transmitted to the MS-2 via local path by the BSS-1 is dependent on the result of SID frames/silence codewords detection.
6.
MS-1 is detected at target BSS, and Ho detect message is triggered from target BSS to the MSC-1.

-
The target BSS shall transmit the user plane data received from the MS-1 to the MGW-1.

-
The MGW-1 forwards the user plane data received from the target BSS to the MGW-2, and the MGW-2 will keep transmitting user planed data received from MGW-1 to the BSS-1.

-
The BSS-1 will transmit the real user planed data received from the MGW-1 to the MS-2, since the BSS-1 finds out the incoming user plane data is not SID frames/silence codewords.

7.
Target BSS sends Handover Complete message to the MSC-1, then the MSC-1 may release MGW connections to old serving BSS.
8.
MSC-1 triggers Clear Command to the BSS-1 arming to release the resources used for MS-1.
9a. BSS-1 returns Clear Complete indicates all the resources of MS-1 have been released.
9b. BSS-1 returns LCLS-Notification indicates local path of MS-2 has been released.

Note2:

-
If release LCLS command is received by the BSS-2 (see Note-1), the BSS-2 needs to send LCLS Notification message to the MSC-2.

13.3.1.X.2
Handover failure
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 Figure 13.3.1.X.1.2: Inter-BSS Handover failure with keeping LCLS working

1~5
Keep the same behaviours with section 13.3.1.x.1

6.
The MS-1 fails to perform the handover procedure, and triggers HO Failure to the BSS-1.

-
The BSS-2 stop sending the user plane data from MS-2 to the MGW-2.

7.
The BSS-2 sends BSSMAP HO Failure message to the MSC-1, then the MSC-1 may release MGW connections to the target BSS.
8.
MSC-1 triggers Clear Command to the target BSS arming to release the resources prepare for MS-1.
9. Target BSS returns Clear Complete indicates MGW connections of MS-1 have been released.
Note2:

-
If release LCLS command is received by the BSS-2 (see Note-1), the BSS-2 needs to send LCLS Notification message to the MSC-2.

13.3.1.X.3
Pros and Cons of Intra-BSS Handover with bi-casting and user plane detection when LCLS is broken

Pros:
-
CN user plane is re-established prior to handover being executed so normal signalling sequences including MGW control procedures are followed.
-
If inter-BSS handover is not successful and MS reverts back to serving BSS then LCLS may keep working.

Cons:
-


13.3.1.X.4
Conclusions on Inter-BSS Handover when LCLS is broken

In order to maintain the LCLS for as long as possible, the LCLS shall be broken after the MS has completed handover procedure, so that the LCLS can still work even in case the MS fails to perform the handover. Therefore the approach in subclause 13.3.1.x is recommended.
* * * End * * * *
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