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1. Introduction

According to the Change of Area Event procedure in the TS 23.271 V 6.4.0, in step 13, when the MSC/SGSN receives an LCS Area Event Report from the UE but the MSC/SGSN doesn’t support the Change of Area Event LDR, the MSC/SGSN will send a Suscriber Location Report message to the V-GMLC with an error cause. Similarly, in step 14, if the V-GMLC doesn’t support the Change of Area Event LDR, the V-GMLC will send a LCS Service Response to the H-GMLC with an error cause. In these two cases, the Change of Area Event LDR is terminated near the end of the procedure, a lot of resources are consumed, and the procedure is inefficient.
Furthermore, if the target area is covered by more than one MSC/SGSN (e.g. MSC/SGSN(A) and MSC/SGSN(B) both cover the target area) and MSC/SGSN(A) supports Change of Area Event LDR but MSC/SGSN(B) doesn’t, the LCS Area Event Report will be accepted by MSC/SGSN(A) but rejected by MSC/SGSN(B). When a UE handover occurs between MSC/SGSN(A) and MSC/SGSN(B), the change of area reports received by the LCS Client are inconsistent. The following illustration shows this case.
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Similarly, if three MSC/SGSNs (A, B, C) cover the target area and MSC/SGSN(A) supports Change of Area Event LDR but MSC/SGSN(B) and MSC/SGSN(C) don’t, the same problem will occur. The following illustration shows this case.
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E.g., for child tracking (a possible Change of Area Event LCS application), the parent predefines a target area and specifies the nature of the event to be periodic reported is when the UE be inside in the target area. In the two scenarios described above, the parent may cann’t receive the report although the child doesn’t leave the target area. 
2. Discussion
To solve the above problem, Huawei and China Mobile believe in step 3 of Change of Area Event LDR procedure, before the V-GMLC send the Provide Subscriber Location to the MSC/SGSN, the V-GMLC should determine the LCS capability of MSC/SGSN covering the target area. If the LCS capability is too limited to support change of area event, the V-GMLC shall reject the request and send the LCS Service Response with an appropriate error cause to the H-GMLC. Otherwise, the V-GMLC shall accept the request and send Provide Subscriber Location to the MSC/SGSN and the subsequent procedure will be continued as described in step 4. 
For brievity’s sake, we make the following definitions:

Current V-GMLC:
The V-GMLC receiving the LCS Service Request message from the H-GMLC

Current MSC/SGSN:
The MSC/SGSN receiving the Provide Subscriber Location message from the V-GMLC
Target V-GMLC:
The V-GMLC receiving the Subscriber Location Report message from the MSC/SGSN

Target MSC/SGSN:
The MSC/SGSN covering the target area

The following description and flow chart describe the V-GMLC additional handling in Change of Area Event LDR procedure.
A table of MSC/SGSN LCS capability is added to the V-GMLC. When the Current V-GMLC receives the LCS Service Request message from the H-GMLC, the Current V-GMLC determines whether the Current MSC/SGSN supports Change of Area Event LDR. If yes, the Current V-GMLC determines whether the Target MSC/SGSN supports Change of Area Event LDR. If no, the Current V-GMLC shall return an LCS Service Response message with an error cause to the H-GMLC. If the Current V-GMLC doesn’t have the LCS capability table of the target MSC/SGSN, the Current V-GMLC should connect to the Target V-GMLC to obtain this information. If the target V-GMLC doesn’t support Change of Area Event LDR, a failure response will be sent to the Current V-GMLC. Finally, after the Current V-GMLC obtains whether the Target MSC/SGSN supports Change of Area Event LDR, the Current V-GMLC shall reject or accept the request according to the information of the Target MSC/SGSN LCS capability.
If the Target Area is covered by more than one MSC/SGSN and one or more of the MSC/SGSNs don’t support the Change of Area Event LDR, the Current V-GMLC shall reject or accept the request according to the Operator’s desire.
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Figure: V-GMLC additional handling in Change of Area Event LDR procedure
3. Propose

According to the current change of Area Event LDR Procedure defined in 23.271 CR 155r10 (S2-031603), the Change of Area Event may be reported inaccurately or inconsistently and resources will be wasted when the Target V-GMLC or Target MSC/SGSN doesn’t support the Change of Area Event LDR. Therefore, Huawei and China Mobile propose that more handling in Current V-GMLC mechanism should be included. The corresponding CR is in S2-032538.
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