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1. Introduction

In last CT4 meeting, several solutions for the LCLS were agreed to be included into TR23.889, and correlation call legs and LCLS procedure were newly introduced concept for complete LCLS function.
Now there have two solutions for the LCLS. In this document the two solutions are analyzed. Besides this, the pros and cons of these two solutions are compared. 

2. Solution describing

2.1 Solution 1 (local call detected by the BSS)
2.1.1 Call Setup
The procedure is as follow:

· The MSC-S's exchange a Global Call Reference within the Core Network to identify the call in all nodes;

· The MSC-S's exchange a LCLS-Negotiation within the Core Network to check, if LCLS is feasible;

· The MSC-S's send this Global Call Reference and the resulting LCLS-Preference to the BSS's in Assignment-Request;

· The BSS's detect the local call, if the call is a local one the BSS’s correlate the call legs, then reports LCLS-Status in Assignment Complete to the MSC-S's 

· The BSS's may send a new Message LCLS-Notification to the MSC-S's, if LCLS-Status changes;

· The MSC-S's inform the BSS's with a new Message A-CONNECT to through-connect the User Plane in LCLS;
Figure 1 shows the call setup flow of Solution 1:


[image: image1.emf]oMS oBSS oMSC tMSC tBSS tMS

oMS accesses oBSC

oMS accesses oMSC:Service Request +L3

oMSC send IAM to  tMSC

+ GCR + 

LCLS-Negotiation

tMSC is paging tMS and responds 

+L3

Ring-back Tone

tAssignment-Ack   reports  tLCLS-Status  to tMSC;

oLCLS-Notification reports oLCLS-Status to oMSC;

oAssignment 

+ GCR + 

LCLSPreference

tMS reports: Alerting

oAssignment Ack

tAssignment with  +GCR + 

LCLSPreference

tAssignment Ack+LCLS-Status

tMSC reports: Alerting oMSC reports: Alerting

tMS reports: Connect tMSC reports: Connect oMSC reports: Connect

A-CONNECT

A-CONNECT ACK

A-CONNECT

A-CONNECT ACK

Identify the call is local

 Figure 1: Call setup flow of Solution 1
2.1.2 Call Handover

The procedure has not been included in TR23.889 at this moment. So it is FFS. 
2.2 Solution 2 (local call detected by the MSC)
2.2.1 Call Setup
The procedure is as follow:
· The MSCs exchange “oCall/tCall Leg” and “oRAN/tRAN ID” IEs;
· The MSC detects the local call according to the RAN ID. If the call is a local one, the MSC sends “oCall/tCall Leg” and “LCLS Indicator” IEs to the BSS’s in ASSIGNMENT REQUEST;
· The BSS correlates the call legs when “oCall/tCall Leg” is present in the ASSIGNMENT REQUEST, and sends “LCLS ACK” in ASSIGNMENT COMPLETE to inform the MSC whether the call is ready to be locally switched.
· The MSC informs the BSS with a new Message LCLS ENABLED to inform the BSS that local switching can be established;

· When the local call has been locally switched, the BSS sends a new message LCLS ESTABLISHED to inform the MSC that the local switching has been established;
Figure 2 shows the call setup flow of Solution 2(early assignment):
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Figure 2: Call setup flow of Solution 2 (early assignment)
Figure 3 shows the call setup flow of Solution 2(late assignment):
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Figure 3: Call setup flow of Solution 2 (late assignment)
2.2.2 Call Handover

2.2.2.1 Inter-BSS handover
The procedure is as follow: (It is assumed that after the oMS has performed an Inter-BSS handover the call becomes a local call. Moreover it can be used for the tMS to perform an Inter-BSS handover as well.)
· When the HANDOVER REQUIRED is received by the oMSC, it can know the RAN ID of the target BSS;

· The MSC-S's detect the local call according to the RAN ID of the target BSS and tRAN ID. 
· If the call is a local one, the oMSC sends “tCall Leg” and “LCLS Indicator” IEs to the target BSS in HANDOVER REQUEST;
· 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. The BSS may establishes the local switch path after the MS has handovered to the target BSS immediately if enabled by the setting of the “LCLS Indicator” IE in the HANDOVER REQUEST message. 
· When the local switching has been established during the handover procedure, the BSS shall inform the MSC 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 that the local switching has been established;

· When the HANDOVER COMPLETE has been received by the oMSC, and then the oMSC shall inform the tMSC to update the information of the new RAN ID.
Figure 4 shows the inter-BSS handover flow:
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Figure 4: Inter-BSS handover flow of Solution 2
2.2.2.2 Inter-MSC handover

The procedure is as follow: (It is assumed that after the oMS has performed an Inter-MSC handover the call becomes a local call. Moreover it can be used for the tMS to perform an Inter-MSC handover as well.)

· When the HANDOVER REQUIRED is received by the oMSC, the oMSC sends “LCLS Indicator”, “tCall leg” and “tRAN ID” IEs to the target MSC.
· The target MSC-S's detect the local call according to the RAN ID of the target BSS and tRAN ID. 
· If the call is a local one, the target MSC sends “tCall Leg” and “LCLS Indicator” IEs to the target BSS in HANDOVER REQUEST;

· 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. The BSS may establish the local switch path after the MS has handovered to the target BSS immediately if enabled by the setting of the “LCLS Indicator” IE in the HANDOVER REQUEST message. 

· When the local switching has been established during the handover procedure, the BSS shall inform the target MSC 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 that the local switching has been established;

· When the HANDOVER COMPLETE has been received by the oMSC, and then the oMSC shall inform the tMSC to update the information of the new RAN ID.
Figure 5 shows the inter-MSC handover flow:
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Figure 5: Inter-MSC handover flow of Solution 2
3. Discussion

3.1 Call setup
3.1.1 Impacts to the Nc interface signalling
Solution 1
New IEs are introduced for LCLS. So Nc interface are impacted by some signallings.
Solution 2
New IEs are introduced for LCLS. So Nc interface are impacted by some signallings.
Conclusion:
The impacts to the Nc interface of Solution 1 and Solution 2 is very similar to each other.
3.1.2 Impacts to the A interface signalling

Solution 1
New IEs and signallings are introduced for LCLS. So A interface are impacted by some signallings.
Solution 2
New IEs and signallings are introduced for LCLS. So A interface are impacted by some signallings.
Conclusion:

The impacts to the A interface of Solution 1 and Solution 2 is very similar to each other.
3.1.3 Impacts to the call which is not local call
Solution 1
All the assignment procedures would be impacted even the call is not a local one. Several new IEs need to be added into the ASSIGNMENT REQUEST and ASSIGNMENT COMPLETE messages.
Solution 2
No impact.

Conclusion:

In this respect, the solution 2 is better than solution 1.
3.1.4 Impacts to the BSC resources

Solution 1

Since the BSC needs to check whether the call is a local one of not for all the calls, so more CPU resources of the BSC are needed.
Solution 2
The BSC only needs to correlate the call legs for the local call. For the call which is not local one, nothing will be done.
Conclusion:

In this respect, the solution 2 is better than solution 1.

3.2 Call handover

Since the handover procedure of solution 1 has not presented in TR23.889 at this moment, so the comparison on handover procedures is FFS.

4. Proposal
Proposal 1

According to the comparison of solution 1 and solution 2, since solution 2 has no impacts to the unlocal calls, and needs less BSC resources than solution 1, so solution 2 is better than solution 1. And the solution 2 is a complete solution, including call setup and handover.
So it is proposed that the solution 2 to be standardised for the LCLS function.

Proposal 2
Before the conclusion has been made, the impacts to the handover procedure need to be analyzed, since the final solution shall have little impacts to both call setup and handover.
So it is proposed to have a further comparison on solution 1 and solution 2 for the handover procedure, if the solution 1 covers the handover cases as well.
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