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1. Introduction

This P-CR is proposing changes to clause 12 about A-Interface signalling in TR 23.889.
2. Reason for Change

Some of the current signalling descriptions in clause 12 are clarified and other signalling aspects are added.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 V 0.2.0.
* * * First Change * * * *

12.
Solutions for A Interface signalling and LCLS support

12.1
General

The purpose of this section is to identify the protocol signalling information that needs to be exchanged between BSS and CN, from CT4's perspective. This is however informative only and the final protocol encoding is in the remit of GERAN. Different options may be presented provided they are deemed feasible. 
* * * Next Change * * * *

12.5
Signalling of Local Switching Status from BSS to CN
12.5.1
General Considerations
After the BSS receives the information for the correlation of the call legs (regardless of the specific solution), and the LCLS-Preference (if found as needed) and identified that LCLS is feasible, it needs to reports the indication back to the CN that it has correlated the two legs of the call and that it is feasible to perform local switching.

12.5.2
Solution 1 signalling of Local Switching Status in new message and in Assignment/Handover procedures
12.5.2.1
Technical Description 
A new LCLS-Status IE is sent in the Assignment Complete and Handover Complete messages to the CN. Both MSCs (oMSC and tMSC) send the Assignment Request (or Handover Request) at different points in time to the BSS. The LCLS-Status is only fully known and stable after the second Assignment Request (oAssignment-Request or tAssignment-Request, whichever comes later), or the Handover Request, has been received. An additional new Message seems necessary, e.g. termed "LCLS-Notification", which is sent whenever the BSS detects that the LCLS-Status has changed. The MSCs need this LCLS-Status to determine how to handle the User Plane within the Core Network.

A new Message "LCLS-NOTIFICATION" and a new IE "LCLS-Status" are introduced. The LCLS-Status IE may be sent in the Assignment Complete message and Handover Request Acknowledge messages and in the new LCLS-Notification message, whenever it is necessary to inform the CN about a change in the LCLS-Status. If the (optional) LCLS-Status is not included in Assignment Complete and Handover Request Acknowledge, then it must be assumed, that LCLS is not feasible.

LCLS-Status indicates that local switching is feasible but also may indicate if local switching must be reverted for example if a handover is needed.

12.5.2.2
Pros and Cons

Pros:

-
The CN receives notification that the two call legs have been correlated and LCLS is feasible.

-
The CN receives notification at any time during the call if local switching of the call has changed.

Cons:

-
Impact to the signalling interface
12.5.3
Comparison of Solutions for Signalling of Local Switching Status from BSS to CN

FFS
12.6
Signalling of Local Switching Connect/Enabled from CN to BSS
12.6.1
General Considerations
The Assignment procedure allows determining the feasibility for LCLS within the BSS. But at that time the tUser has still not accepted the call and the User Plane shall still not be through-connected. The Connect information is up to REL-8 not send to the BSS, but only to the MS. It seems therefore necessary to introduce a new Message, named e.g. "A-CONNECT" or “LCLS ENABLING STATUS” from CN to BSS. 

12.6.2
Solution 1 new “A-Connect” message to BSS

12.6.2.1
Technical Description
A new Procedure "A-Connect", two new Messages "A-CONNECT" / "A-CONNECT-ACK" and a new IE "A-Connect-Control" are introduced on the A-Interface to inform the BSS, when and how to "Connect".

The trigger for this A-Connect procedure is the "Connect" message from tMS, which is seen by tMSC and oMSC. Both, tMSC and oMSC, send the new Message A-CONNECT to both, tBSS and oBSS, respectively. The content, i.e. the coding of the IE A-Connect-Control is in general identical on both A-Interfaces, but could be different, FFS.
If both call legs receive an A-CONNECT message and the contents of the A-Connect-Control IEs allow LCLS, then BSS establishes LCLS. The tBSS call leg gets tA-CONNECT in general earlier than the oBSS call leg gets oA-CONNECT.

Both, tBSS nor oBSS, shall acknowledge this A-CONNECT message after the status of LCLS is clarified, i.e. after both call leg got the A-CONNECT message and LCLS is established - or it is clarified that LCLS can not be established.
A new Message "A-CONNECT" is introduced. It may contain further IEs (FFS).
12.6.2.2
Pros and Cons

Pros:

-
The CN controls when the local call local switch user plane through-connection occurs

-
The BSS is told when the user plane can be switched to bothway

-
The CN is informed when this has been achieved.

Cons:

-
Impact to the signalling interface
12.6.3
Solution 1 new “LCLS ENABLING STATUS” message to BSS

12.6.3.1
Technical Description
A new LCLS Enabling Procedure, two new Messages “LCLS ENABLING STATUS” / “LCLS ENABLING STATUS ACK” and a new IE “LCLS Enabled are introduced on the A-Interface to inform the BSS when LCLS is finally possible (e.g. when the call is through-connected at call setup).

After call setup, the trigger for this LCLS Enabling procedure can be the "Connect" message from tMS, which is seen by tMSC and oMSC. Both, tMSC and oMSC, send the new Message “LCLS ENABLING STATUS” to both, tBSS and oBSS, respectively. The content, i.e. the coding of the “LCLS Enabled” IE is FFS.
If both call legs receive an “LCLS ENABLING STATUS” message and the contents of the “LCLS Enabled” IEs allow LCLS, then BSS is allowed to establish LCLS. At call setup, the tBSS call leg gets tLCLS ENABLING STATUS in general earlier than the oBSS call leg gets oLCLS ENABLING STATUS.

Both, tBSS nor oBSS, shall acknowledge the LCLS ENABLING STATUS message, notifying whether LCLS is immediately established or if it could not be established.

After receiving the “LCLS Enabled” IEs allowing the BSS to establish LCLS, the BSS can notify the tMSC and oMSC that LCLS is established at any time during the call, e.g. after an intra-BSS handover. This might imply the definition of a new message from the BSS to the CN (see sub-clause 12.8)
12.6.3.2
Pros and Cons

Pros:

-
The CN controls when the local call local switch user plane through-connection occurs

-
The BSS is told when the user plane can be locally switched 

-
The CN is informed whether this has been achieved.
-
An “LCLS ENABLING STATUS” message can be used at any time during the call (and not only at call setup when the call is through-connected) to allow the MSC to enable/disable LCLS (e.g. due to some Supplementary services requiring to break LCLS)
Cons:

-
Impact to the signalling interface
12.6.4
Comparison of Solutions for Signalling of Local Switching Connect/Enabled from CN to BSS

With respect to an “A-Connect” message, an “LCLS ENABLING STATUS” message can be used at any time during the call (and not only at call setup when the call is through-connected) to allow the MSC to enable/disable LCLS (e.g. due to some Supplementary services requiring to break LCLS)
However, after endorsement of the principle that some CN->BSS messages/IEs are needed to explicitly enable LCLS, Stage 3 details (message/IE names and details of the procedure) will be defined by GERAN.
12.7 Signalling of Local Switching Disabled from CN to BSS
12.7.1
General Considerations
It shall be possible for the CN to disable LCLS (e.g. due to some Supplementary Services), when LCLS is not already established.
12.7.2
Solution 1 new Disabling message to BSS

12.7.2.1
Technical Description
The same “LCLS ENABLING STATUS” / “LCLS ENABLING STATUS ACK” messages defined in sub-clause 12.6.2 can be used for this purpose. 
Editor's Note:
Further text might have be added
12.7.2.2
Pros and Cons

12.7.3
Comparison of Solutions for Signalling of Local Switching Disabled from CN to BSS
Editor's Note:
Further text might have be added

After endorsement of the principle that some CN->BSS messages/IEs are needed to explicitly disable LCLS, Stage 3 details (message/IE names and details of the procedure) will be defined by GERAN.

12.8 Signalling of Local Switching Established from BSS to CN
12.8.1
General Considerations
After receiving the “LCLS Enabled” IEs allowing the BSS to establish LCLS, it shall be possible for the BSS to established LCLS at any time during the call (e.g. after an intra-BSS handover) and not just immediately after receiving the “LCLS ENABLING STATUS” messages.
12.8.2
Solution 1 new LCLS Establishment message to CN
12.8.2.1
Technical Description
A new “LCLS ESTABLISHMENT STATUS” message can be used for this purpose. 
Editor's Note:
Further text might have to be added

12.8.2.2
Pros and Cons

12.8.3
Comparison of Solutions for Signalling of Local Switching Established from BSS to CN
Editor's Note:
Further text might have be added

After endorsement of the principle that some BSS-CN messages/IEs are needed to allow the BSS to establish LCLS at any time during the call, Stage 3 details (message/IE names and details of the procedure) will be defined by GERAN.
12.9 Signalling of Local Switching Release Command from CN to BSS
12.9.1
General Considerations
It shall be possible for the CN to command the release of LCLS (e.g. due to some Supplementary Services), when LCLS is established.

12.9.2
Solution 1 new Release Command message to BSS

12.9.2.1
Technical Description
A new “LCLS RELEASE COMMAND” message can be used for this purpose. 
Editor's Note:
Further text to be added

12.9.2.2
Pros and Cons

12.9.3
Solution 2 reuse of “LCLS Enabling Status” message to BSS

12.9.3.1
Technical Description
The same “LCLS ENABLING STATUS” / “LCLS ENABLING STATUS ACK” messages defined in sub-clause 12.6.2 can be used for this purpose. 
Editor's Note:
Further text might have be added

12.9.3.2
Pros and Cons

12.9.4
Comparison of Solutions for Signalling of Local Switching Release Command from CN to BSS
Having a new explicit Release Command procedure to order the release of LCLS (when LCLS is established) seems a better alternative than the reuse of the LCLS (Enabling/)Disabling procedure, which is more appropriate when LCLS is not already established.
However, after endorsement of the principle that some CN->BSS messages/IEs are needed to command the BSS to release LCLS, Stage 3 details (message/IE names and details of the procedure) will be defined by GERAN.
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