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1. Introduction
This document is a Pseudo-CR to 3GPP TR 23.889-010 "Local Call Local Switch System Impacts; Feasibility Study". 
2. Reason for Change
A number of contributions have been made highlighting the issues for basic calls involving 2 or more MSCs but solutions are still needed.
3. Discussion

This contribution is dependant on those and aims at providing some possible solutions and analysis of the options.
4. Conclusion
Signalling solutions are needed to ensure LCLS can be controlled regardless of the call scenarios/number of nodes involved in the call. Some cases will not permit LCLS and these need to be ensured.
5. Proposal

It is proposed to discuss and eventually include the following changes to 3GPP TR 23.889:
* * * First Change * * * *

9.
Solutions for A interface signalling and LCLS support
9.1 Signalling of Local Switching Capability from BSS to CN
9.1.1
General Considerations
The BSS and CN must know their capabilities regarding LCLS. Important for minimizing the signalling overhead within the CN is that the BSS informs the CN as early as possible. The other direction, CN to BSS, seems less critical.

9.1.2
O&M Configuration
One option is to configure the BSS-capabilities within each MSC by O&M parameters and the MSC capabilities within each BSS by other O&M parameters. Then no additional signalling for the capability exchange is necessary. There are, however, severe drawbacks with this approach. First: This approach is error prone due to the hand-administration. Second: the whole BSS must be homogeneously supporting LCLS or the LCLS attempt would fail rather often. Third, this administrative approach is static and can not react quickly on changing conditions. 
This option is not followed further.

9.1.3
LCLS-BSS Signalling Capability in Assignment Request
This option proposes to add a new IE "LCLS-Capability" in the Assignment-Request-Acknowledge message. But this is a bit late in the process, the CN would have to do pro-active signalling for LCLS without knowing, if that would ever be successful. This option is not followed further. 

9.1.4
LCLS-BSS Signalling Capability in "Complete Layer 3" message
This option proposes to add a new IE "LCLS-Capability" on the A-Interface, per call leg, within the "Complete Layer 3" Message. This is the approach already taken for the AoIP-Capabilities. The new IE could be used by oBSS and tBSS. The MSCs would be informed at a very early point in time and per call leg, so very accurate. This approach supports a non-homogeneous BSS, i.e. some parts of the BSS could (already) support LCLS, while others are (still) not capable. 

This new IE needs at least one binary flag "LCLS-Yes" / "LCLS-No". Default is "LCLS-No" and this is assumed, if the IE is not present. MAYBE a finer granularity of this LCLS-Capability could be helpful, FFS. It seems not necessary to allocate more than one octet here, FFS. oMSC would only start to deploy the additional signalling for LCLS, if it knows that the oBSS supports it. tMSC would only apply signalling for LCLS, if it knows that tBSS supports it.

This option seems most attractive and it is proposed to follow this on.

9.1.5 Proposed Solution

A new IE "LCLS-Capability" is introduced. It is sent within the "Complete Layer 3" message from the BSS to the MSC on a per call-leg basis. The details for contents and coding are FFS.
9.2 Signalling of Local Switching Preference from CN to BSS
9.2.1
General Considerations
After the CN has received the LCLS-Capability from both radio legs and has negotiated along the routing path (see chapter 8) that LCLS is feasible, it sends the LCLS-Negotiation result within Assignment Request to the BSSes. 

9.2.2
Proposed Solutions


A new IE "LCLS-Preference" is introduced. It is sent within the Assignment Request message from the MSC to the BSS on a per call-leg basis. It instructs the BSS on the possibilities and preferences for LCLS for the call-leg. 
The details for contents and coding are FFS.
9.3 Signalling of Global Call Reference from CN to BSS
9.3.1
General Considerations
The MSCs within the CN have no knowledge about the other ends call-leg or radio access network. They send therefore further a new Global Call Reference (see chapter 8), which is unique for the call, within Assignment Request to each BSS on a per call-leg basis to allow the correlation of call-legs of one call, if both end in one BSS.
9.3.2
Proposed Solutions


A new IE "Global Call Reference" is introduced for the A-Interface. It is sent within the Assignment Request message from the MSC to the BSS on a per call-leg basis. Contents and coding is as for the Global Call Reference within the Core Network (see chapter 8).

9.4
Signalling of Local Switching Status from BSS to CN
9.4.1
General Considerations
After the BSS got the LCLS-Preference and the Global Call Reference and identified that LCLS is feasible, it reports the LCLS-Status in the Assignment Acknowledge message to the CN. Both MSCs (oMSC and tMSC) send the Assignment 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) has been received. An additional new Message seems necessary, 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.

9.4.2
Proposed Solutions


A new Message "LCLS-NOTIFICATION" and a new IE "LCLS-Status" are introduced. The LCLS-Status IE may be sent in the Assignment Acknowledge message 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-Request-Acknowledge, then it must be assumed, that LCLS is not feasible.

9.5
Signalling of Local Switching Connect to BSS
9.5.1
General Considerations
The Assignment Requests allow 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 "A-CONNECT" from CN to BSS. 

9.5.2
Proposed Solutions


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).
10.
Conclusions and Recommendations

