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1. Introduction
AoIP Internal Handover procedures can be handled in a number of ways. If the call is currently locally switched an internal handover may result in LCLS being broken. Likewise a call which is local to the BSS but not currently locally switched may become locally switched after an internal handover.

The BSS could either perform the break of local switching in a graceful manner by indicating in the Internal Handover required that the call will be breaking local switching or it could perform a hard break of local switching after the internal handover. 

It is proposed to allow the MSC-Server to provide a semi-graceful LCLS break as for normal handover case, i.e. it will signal the break of LCLS but not delay the handover.

For the case that the call becomes locally switched after handover this will behave by the MSC-Server indicating the LCLS-Connection-Status-Control set to "connect" in the Internal Handover Command and the BSS confirming the local switch via the LCLS-BSS Status when the call becomes locally switched.

2. Reason for Change
Currently the Stage 2 for LCLS does not include a section related to BSS Internal Handover.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.284 v1.1.0.
* * * First Change * * * *

8.4.x
BSS Internal Handover
8.4.x.1
General
The following procedures describe the specific handling compared to the basic principles described in 3GPP TS 23.205 [2] sub-clause 8.4.5 to achieve BSS Internal Handover with LCLS for an A-interface User Plane over IP (AoIP).
If the call is not locally switched, but both call legs have been correlated, and an internal handover occurs it may result in a call being locally switched. The MSC Server may indicate in the internal handover procedures that local switching should be established.
If a call is currently locally switched, then an internal handover may result in the local switching being broken. The BSS may inform the MSC when requesting the internal handover that it will result in a break of LCLS.

NOTE1:
For A-interface User Plane over TDM (AoTDM), a BSS internal handover that results in LCLS break will trigger a BSS Initiated LCLS Break according to procedures in sub-clause 7.2.2.  

The internal handover procedure may not result in any change to the LCLS status in which case the BSS may not indicate any change in any of the Internal Handover messages.

8.4.x.2
Internal Handover Required

If the call is locally switched the BSS may include in the Internal Handover Required message the LCLS-BSS-Status IE indicating "Release LCLS". If the MSC Server accepts the Internal Handover Required message and returns an Internal Handover Command indicating LCLS-Connection-Status-Control set to "Release LCLS", it shall also signal LCLS-Status-Change Request message containing LCLS-Status-Change IE set to "LCLS Disconnection Preparation". The MSC Server shall not wait for the LCLS-Status-Change Request Acknowledge before proceeding with the Internal Handover.
8.4.x.3
Internal Handover Command

The MSC Server shall send the Internal Handover Command message including the LCLS-Connection-Status-Control IE indicating "Connect" or "Release LCLS", depending on previous LCLS status and whether the Core Network still requests that LCLS is to be established after the BSS Internal Handover.
8.4.x.4
Handover Complete

The BSS sends Handover Complete message including the LCLS-BSS-Status that indicates whether the call is locally switched (e.g. "Call is Locally Switched" or "Locally switched call is no longer locally switched").
The MSC server shall send to an adjacent call node the LCLS-Status-Update message with the LCLS-Status IE indicating the new LCLS Status (e.g. "LCLS connected" or "LCLS Not Connected".
8.4.x.5
Example BSS Internal Handover that Establishes LCLS
8.4.x.5.1
Connection Model

Figure 8.4.x.5.1.1 shows the network model for the Intra-MSC BSS Internal Handover, where the call leg pertinent to the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination TS is used for the bearer towards BSS-1 and the bearer terminations T1 and TA are used for the bearer towards the succeeding/preceding MGW. Bearer termination TT is for the bearer termination towards the BSS after internal handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate LCLS specific issues.
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Connection Model 1: Before BSS Internal Handover - Call is not locally switched
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Connection Model 2: During BSS Internal Handover 
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Connection Model 3: After BSS Internal Handover – Call is Locally Switched
Figure 8.4.x.5.1.1: BSS Internal Handover Connection Model that Establishes LCLS

8.4.x.5.2
Basic Sequence for BSS Internal Handover that Establishes LCLS
Figure 8.4.x.5.2.1 shows the message sequence example for the BSS Internal Handover that Establishes LCLS. 

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an RTP bearer termination (TT) using the Reserve and Configure RTP Connection Point procedure with specific flow directions. 
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Figure 8.4.x.5.2.1: BSS Internal Handover for AoIP that Establishes LCLS
1 – 2.
As for normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.
3.
The MSC-1 Server determines that local switching is applicable for the call and sends the Internal Handover Command including the LCLS-Connection-Control-Status message indicating "Connect".
4 – 5. 
As for normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.
6.

The Handover Complete message includes the LCLS-BSS-Status IE indicating that call is locally switched.


NOTE:
alternatively the BSS-1 could indicate LCLS-BSS-Status IE in LCLS-Notification.

7 – 9.
The LCLS Status is propagated through the Core Network.
8.4.x.6
Example BSS Internal Handover that Breaks LCLS

8.4.x.6.1
Connection Model

Figure 8.4.x.6.1.1 shows the network model for the Intra-MSC BSS Internal Handover, where the call leg pertinent to the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 is the same as BSS-2 for BSS Internal Handover. The bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination TS is used for the bearer towards BSS-1 and the bearer terminations T1 and TA are used for the bearer towards the succeeding/preceding MGW. Bearer termination TT is for the bearer termination towards the BSS after internal handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate LCLS specific issues.
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Connection Model 1: Before BSS Internal Handover - Call is locally switched
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Connection Model 2: During BSS Internal Handover 


[image: image9.emf]MSC-S-1

UE-1

UE-2

BSS-1/

BSS-2

MGW-1

Before Handover

MSC-S-2

MGW-2

Non-LCLS User Plane

Control Signalling

T

A

T

S

T

1

T

2


Connection Model 3: After BSS Internal Handover – Call is not Locally Switched
Figure 8.4.x.6.1.1: BSS Internal Handover Connection Model that Breaks LCLS

8.4.x.6.2
Basic Sequence for BSS Internal Handover that Breaks LCLS
Figure 8.4.x.6.2.1 shows the message sequence example for the BSS Internal Handover that Breaks LCLS. 

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an RTP bearer termination (TT) using the Reserve and Configure RTP Connection Point procedure with specific flow directions. 
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Figure8.4.x.5.2.1: BSS Internal Handover for AoIP that Breaks LCLS
1.

The Internal Handover Required indicates that a change to new cell may cause LCLS break.
2.

A new termination (TT) is added with bothway connectivity (as no Core Network UL data).
3.

MSC-1 Server indicates preparation for disconnection due to handover through the Core Network.
3a.

MSC-2 Server indicates to BSS-2 to start UL bicasting.
4.

MSC-1 Server sends the Internal Handover Command indicating "Release LCLS" to BSS-1.
4a

BSS-1 may indicate Handover Detected.
5.
BSS-1 sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to "Call is no longer locally switched".
6.
MSC-1 Server propagates the change of the LCLS Status through the Core Network.
NOTE:
If the Internal Handover did not in the end result in LCLS break then the MSC Server will send LCLS-Status-Update indicating that the call is locally switched.

7.
BSS-2 indicates that the call is no longer locally switched in the LCLS_NOTIFICATION message.

8.
The old termination (TS) is removed and the call is normally switched through the Core Network.
* * * Next Change * * * *

16.3.6
Internal Handover Command Procedure between MSC-Server and BSS

Table 16.3.6.1 indicates the LCLS related information, which is exchanged between the MSC server and the BSS in the BSSMAP Internal Handover Command Procedure. Only the Information Elements required by LCLS are shown.
Table 16.3.6.1: LCLS related information in Internal Handover Command Procedure

	Procedure
	Message direction
	Information element name
	Information element required
	Information element description

	Internal Handover Command
	From 

MSC-S
	LCLS-Connection-Status-Control 

	C
	This information element indicates to BSS whether it is permitted to locally through-connect the call. This information element shall be included when LCLS is supported in the core network and LCLS is successfully negotiated within the core network.


* * * Next Change * * * *

16.3.x
Internal Handover Required Procedure between BSS and MSC-Server

Table 16.3.x.1 indicates the LCLS related information, which is exchanged between the BSS and the MSC Server in the BSSMAP Internal Handover Required Procedure. Only the Information Elements required by LCLS are shown.
Table 16.3.x.1: LCLS related information in Internal Handover Required Procedure

	Procedure
	Message direction
	Information element name
	Information element required
	Information element description

	Internal Handover Required
	From 

BSS
	LCLS-Break-Request

	O
	This information element indicates to MSC-S if the new cell where the handover request is targeted may change the current LCLS status. It is only included when the call is currently locally switched.
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