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1. Introduction
P-CR in tdoc C4-093273 was agreed to be included in the draft TR at CT4#46 but was not implemented in its entirety. The Sections missed covered general considerations for Inter-BSS and and Inter-MSC handover cases.
2. Reason for Change
Missing General text for handover cases – current text goes straight into solutions without agreeing basic issues.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v 1.0.0
* * * First Change * * * *

7.3
Inter-BSS Handover that terminates Local Call
7.3.1
General Considerations
Here it is assumed that one of the call parties (oMS or tMS) moves out of the common BSS serving area and therefore the Local Switch between oBSS and tBSS can no longer be maintained. The following issues need to be considered:

· BSS needs to determine that one MS associated to an LCLS connection is leaving the BSS serving area and signal to MSC Server that LCLS has to be broken.

· This could be signalled implicitly by the Handover Required message (the MSC Server can determine that easily by the target cell ID), or explicitly in the Handover Required message or explicitly via the LCLS Status message. What is important however, is that the Local Switch is not interrupted, until the Handover is executed.
It could be beneficial that the serving BSS copies both the User Plane Data streams immediately in uplink direction (without breaking LCLS!) for the transmission through the Core Network to have them available for the target BTS already before the handover is executed

· The MSC Server needs to handle the Inter-BSS handover as usual, but also inform the rest of the CN nodes that LCLS will have to be dropped (some nodes may permit LCLS but will want to know when the user data is running back through the CN. It is important fort an optimal handover that the User Plane through the Core Network is established before the handover is executed.

It is FFS how long it actually takes to re-establish the voice path through the core network and how the transition from the LCLS path to the normal voice path is executed. It seems safest to first re-establish the normal voice path without breaking LCLS and then execute the Inter-BSS handover as usual. In that very moment the old BSS will keep only one leg of the call and will terminate LCLS, taking now the prepared data from the CN in DL; if it is already sending the copies in uplink, then also the other, target BSS will get speech data in DL. Of course the speech path delay will jump up (300ms one way) and this causes an unavoidable gap in the speech communication in one direction. In the other direction the user will hear a short part of the signal a second time (300ms).

Editor's Note;
 the above text assumes how the UP resources are handled but this is yet to be discussed or determined by the TR.
7.3.2
Inter-BSS Handover that terminates Local Switching Solution 1: MSC-S-judged LCLS
7.3.2.1
Technical description
It is assumed that the call was established with local switching. When the Inter-BSS Handover is performed by the BSS autonomously, the BSS shall inform the oMSC Server and tMSC Server to terminate Local Switching. 

tMS may also perform Inter-BSS handover after the Local Switching has been terminated, so the oMSC Server shall inform the tMSC Server to update the information of the new RAN-ID, new oCall-Leg, and LCLS-Status after the handover. 

Figure 7.3.2.1.1 illustrates a call flow for Inter-BSS Handover that terminates Local Switching. New messages and new elements are marked in red color in the figure. oBSS and tBSS are the same physical nodes. 
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Figure 7.3.2.1.1: Inter-BSS Handover that terminates Local Switching
The oBSS and tBSS are the same, and oBSS/tBSS has correlated the two call leg together. When the one call-leg make a handover (as shown in above figure, oBSS receives HANDOVER COMMAND), the tBSS knows the LS is broken, so it triggers to break local switching and inform the MSC of other call-leg (as shown in above figure, tBSS informs tMSC Server LS broken).

The oMSC Server can updates the other tMSC Server after sending HANDOVER COMMAND or HANDOVER COMPLETE. In the first case, it faces the risk of Handover failure. For the second case, which may cause the intermediate nodes active resource very late, it will lead to voice break. The second case is more serious and first case can be corrected by sending additional update message, so the oMSC Server updates the remote end after HANDOVER COMMAND.

7.3.2.2
Pros and Cons of Inter-BSS Handover that terminates Local Switch Solution 1

Pros:
-

-

Cons:
-

-
7.4
Inter-BSS Handover that establishes Local Call
7.4.1
General Considerations

Here it is assumed that the call is ongoing between two BSSs as usual, i.e. with the voice path through the Core Network; Local Switch is not established. But we assume that both BSSes received the LCLS-Preference from their MSC Server, saying that LCLS is permitted. They also received the unique specific Call Reference for this call.

One subscriber has now moved into a cell area supported by the same BSS as the other party with whom they are connected. The following issues need to be considered:

-
The old, still serving BSS, which is about to be left behind by the moving MS, sends a legacy Handover Required message to the serving MSC Server; the call is ongoing;
-
The MSC Server sends the Handover Request message to the target BSS with all the usual AoIP-related parameters, especially the Codec List (MSC Preferred) and with the Call Reference/Call Leg Correlation Ids for the ongoing call, together with the LCLS-Preference, in this example: LCLS is allowed, meaning for example that no network nodes require access to the user plane.
-
The target BSS sees the LCLS-Preference and correlates this Call Reference/Call Leg Correlation Id to all ongoing calls to determine whether it has already received another assignment with the same Call Reference/BSS id/RAN Id (this depends on the call leg correlation solution chosen) as candidate for a potential Local Switch. In our example here that is the case. So LCLS is potentially feasible. Important to note is: the other call is already ongoing and that is a fundamental difference to the call setup case;

-
The target BSS selects now the best fitting, LCLS-compatible Codec out of the Codec List (MSC Preferred) and hopefully this is successful for LCLS; otherwise LCLS is not (directly) possible;

-
The target BSS prepares the new radio leg and reports the parameters back in the usual Handover Request  Acknowledgment message, together with the LCLS-Status: LCLS is feasible, but not established.

-
The serving MSC Server prepares the serving MGW for the handover and the speech data in DL are forked to the old and new BSS, the old connection is still intact, the call is not interrupted. The old BTS and the new BTS send the speech data in DL onto the air interface.

-
The old, serving BSS sends the Handover Command to the MS and the handover is executed.

-
As soon as the target BSS detects that the mobile has arrived at the target BTS, it may establish the Local Switch; the speech path delay jumps down, the speech quality remains or improves; done; 

-
Now the serving MSC Server is informed, both that the Handover was completed and that the Local Switch was established. The MSC Server informs all other Nodes (including the far end MSC) within the call path (MSC Servers and MGWs) that Local Switch is established, this is described in subclause 11.2. 
-
old access termination BSS and the MGW resources are released for this call. 
7.4.2
Inter-BSS Handover that establishes Local Switching Solution 1: MSC-S-judged LCLS

7.4.2.1
Technical description
It is assumed that a non-local call was established. When the oMS performs an Inter-BSS handover and the oMSC Server detects that the present call will be a local call after handover, then the oMSC Server shall send the Handover Request message with other party call-leg information to inform the target BSS that it should perform local switching.

When the local switching has been established during the handover procedure, the BSS shall inform the MSC Server that the call has been locally switched in HANDOVER COMPLETE, and the BSS shall also send a new message LCLS ESTABLISHED to inform the tMSC Server that the local switching has been established;
tMS may also perform Inter-BSS handover after the Local Switching has been established, so the oMSC Server shall inform the tMSC Server to update the information of the new RAN-ID, new oCall-Leg, and LCLS-Status after the handover completes.

Figure 7.4.2.1.1 illustrates an Inter-BSS Handover Call Flow within a MSC-S when LCLS is established. New messages and new elements are marked in red color in the figure. targetBSS and tBSS are the same physical nodes.
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Figure 7.4.2.1.1: Inter-BSS Handover Call Flow for the Case LCLS Established

1.
When the oMSC Server receives HANDOVER REQUIRED message including target LAI and target cell ID, it can determine the target BSS by the target LAI and target cell ID that has to be mapped to Global RAN ID configured in oMSC Server. So the oMSC Server knows the RAN ID of the target BSS.
2.
The oMSC Server detects that this is local call according to the RAN ID of the target BSS and tRAN ID. 

3.
If the call is a local, the oMSC Server sends “tCall Leg” and "LCLS Indicator" IEs to the target BSS in HANDOVER REQUEST.

4.
The BSS correlates the call legs when "tCall Leg" IE is present in the HANDOVER REQUEST, then reports "LCLS-Ack" in HANDOVER REQUEST ACK to the oMSC Server. The BSS may establishes the local switch path after the MS has completed handover to the target BSS immediately if enabled by the setting of the “LCLS Indicator” IE in the HANDOVER REQUEST message. 

5-8. When the local switching has been established during the handover procedure, the BSS shall inform the MSC Server that the call has been locally switched in HANDOVER COMPLETE, and the BSS shall also send a new message LCLS ESTABLISHED to inform the tMSC Server that the local switching has been established;

9.
When the HANDOVER COMPLETE has been received by the oMSC Server, and then the oMSC Server shall inform the tMSC Server to update the information of the new RAN ID, new oCall-Leg, and LCLS-Status.

7.4.2.2
Pros and Cons of Inter-BSS Handover that establishes Local Switching Solution 1

Pros:
-

-

Cons:
-

-

7.4.3
Inter-BSS Handover that non Local Switch unchanged Solution 2: MSC-S-judged LCLS

It is assumed that a non-local call was established. When the oMS performs an Inter-BSS handover and the oMSC Server detects that the present call keeps non local call after handover, the oMSC Server shall inform the tMSC Server to update the information of the new RAN-ID, new oCall-Leg, and LCLS-Status after the handover completes.

Editor’s Note: The procedure for simultaneous handover in both sides is FFS.
* * * End of Change * * * *
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