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1. Introduction

GCR solution has been proposed to find out the correlation between two call legs. Actually, this solution is not complete until this meeting. For the handover scheme presented in the technical document of this meeting, there are some problems which will be caused by current solution. This paper illustrates some scenarios where current GCR solution can not work properly. More clarification of GCR solution is expected.
2. Some Specific HO Scenarios and Corresponding Solutions

2.1 Scenario A: Handover Failure
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Fig-1 Scenario A

Scenario Description: MS1 and MS2 are handed over to the BSC-3. For MS-1, handover procedure is initiated a little earlier than MS-2. That is, BSC-3 receives HANDOVER REQUEST message from MSC-1 earlier than from MSC-2. MS-2 is successfully handed over to the BSC-3, just at this time point, MS-1 is still in handover procedure. And finally, the MS-1 fails to be handed over to the BSC-3 and returns back BSC-1.

Potential Problems Faced by GCR Solution: Because BSC-3 knows that MS-1 and MS-2 have the same GCR through the HANDOVER REQUEST message, BSC-3 will correlate these two call legs after receiving the HANDOVER COMPLETE message from MS-2 according to current GCR solution, and reports to MSC-2 the LCLS establish status in the HANDOVER COMPLETE message. At the same time, BSC-3 will report MSC-1 the LCLS status by LCLS ESTABLISHMENT STATUS and MSC-2 will also tell MSC-1 the LCLS status by LCLS ESTABLISHMENT STATUS later. MSC-1 finds out something is wrong and tells BSC-3 to break the local switch, and later tells MSC-1 that local switch has been broken. This will cause extra signaling and interaction procedures between MSC and BSC, and among MSCs. What’s more, it also could cause the voice frame dropped during the wrong local switch action.

The corresponding RAN-ID solution:
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Fig-2 Solution for Scenario A

1. BSC-3 sends HANDOVER COMPLETE message to MSC-2 after MS-2 has been successfully handed over.

2. After receiving HANDOVER COMPLETE message from BSC-3, the MSC-2 will tell MSC-1 the current RAN-ID and Call-Leg-ID of MS2 and ask for establish LCLS by LCLS Indicator.

3. MSC-1 knows that MS-1 is still under the handover procedure. After receiving HANDOVER FAILURE from BSC-1, MSC-1 realizes that LCLS cannot be established and tells MSC-2 the outcomes.

2.2 Scenario B: “Handover + Supplementary Service” Scenario
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Fig-3 Scenario B

Scenario Description: At the beginning, a normal call has been established between MS2 and MS3, and GCR2 has bee allocated to this call. Later, MS-2 triggers a Call Waiting service with MS-1. The call between MS-1 and MS-2 has been allocated GCR1. After a while, MS-1 is handed over to BSC-2.

Potential Problem Faced by GCR Solution: After the successful handover of MS-1, BSC-2 finds out two call legs belonging to MS-1 and MS-2 have the same GCR. According to current GCR solution, BSC-2 correlates these two call legs after receiving HANDOVER COMPLETE from MS-1. Similar to Scenario A, extra signaling and procedure are needed to correct BSC-2’s wrong action. Besides that, it could cause the failure of the normal call.

The corresponding RAN-ID solution: 

Solution 1 – Ask other party MSC on A Interface
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Fig-4 Solution 1 for Scenario B

1. the MSC1 sends “old tCall Leg”, “old oCall Leg” and "LCLS Indicator" IEs to the tBSS in HANDOVER REQUEST.

2. If the BSS2 successes to find the other party call leg when "tCall Leg" IE is present in the HANDOVER REQUEST. The tBSS  reports "LCLS-Ack" in HANDOVER REQUEST ACK to the oMSC Server.
3. If the other party call leg circuit status is not idle, the BSS2 send LCLS Notification message to MSC2 with old oCall Leg information through the original other party call leg connection between the BSS2 and MSC2 in order to ask MSC2 whether allows the LCLS to be performed.

4. The MSC2 determines whether allows the LCLS to be performed.
5. If not, the MSC2 rejects the LCLS by sending LCLS Reject message..

Solution 2 – Nc Interface Negotiation before LCLS
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Fig-5 Solution 2 for Scenario B

In this fig, MSC-2(1) and MSC-2(2) are the same physical MSC2. Logically, MSC-2(1) handles the call leg of MS1 and MSC-2(2) handles the call leg of MS2.

1. BSC-2 sends HANDOVER COMPLETE message to MSC-2(1) after MS-1 has been successfully handed over.

2. After receiving HANDOVER COMPLETE message from BSC-2, the MSC-2(1) will tell MSC-2(2) the current RAN-ID and Call-Leg-ID of MS1 and ask for establish LCLS by LCLS Indicator.

3. MSC-2(2) knows that MS-2 is now involved in CW and a normal call, and reject to establish LCLS.

2.3 Scenario C: “Another Handover + Supplementary Service” Scenario
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Fig-6 Scenario C

Scenario Description: MS-1 is handed over to BSC-3 successfully. At this time, MS-2 is still in BSC-2. Shortly after handover of MS-1, MS-1 triggers a supplementary service. Almost at the same time, MS-2 also is handed over to BSC-3. And MSC-1 might have not enough time to tell BSC-3 MS-1 has triggered supplementary service conflicting with LCLS. In fact MSC-1 should not tell BSC-3 conflicting supplementary service happened, because local switch has not been established in its point of view.

Potential Problem Faced by GCR Solution: After the successful handover of MS-2, BSC-3 finds out two call legs belonging to MS-1 and MS-2 have the same GCR. According to current GCR solution, BSC-2 correlates these two call legs after receiving HANDOVER COMPLETE from MS-2. This could lead to the failure of the supplementary service.

The corresponding RAN-ID solution: 
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Fig-7 Solution for Scenario C

Similar to the solution for Scenario A,

1. BSC-3 sends HANDOVER COMPLETE message to MSC-2 after MS-2 has been successfully handed over.

2. After receiving HANDOVER COMPLETE message from BSC-3, the MSC-2 will tell MSC-1 the current RAN-ID and Call-Leg-ID of MS2 and ask for establish LCLS by LCLS Indicator.

3. MSC-1 knows that MS-1 is involved in a supplementary service and tells MSC-2 the LCLS cannot be established.

3. Some Analysis

We can find out although BSC could make the correlation judgment, the final LCLS command always should be sent by MSC after considering the call leg position, supplementary service and lawful interception requirement. Therefore, if we let BSC make the correlation and let MSC make the final decision, it is to split a function into two parts which are performed by two network elements without obvious gains. Surely, it will cause extra interaction between MSC and BSC.

On the contrary, letting MSC do the work solely seems to be more reasonable.

4. Conclusion

This paper demonstrates some scenarios which cannot be properly solved by currently GCR solution. More clarification about GCR solution is needed. And the further comparison between the two mechanism (MSC finding out the correlation vs. BSC finding out the correlation) can be made after the necessary clarification.

