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Abstract of the contribution: Discuss the network sharing impact on the CSFB.
1 Introduction
On the CT1#77 meeting one contribution (refer to [1]) has been discussed about the network sharing impact on the CSFB, i.e. the MME need allocate different PLMN-ID (common vs. selected) for the network sharing non-supporting or supporting UE. The intention is to avoid performing unnecessary LAU when the UE fallbacks to the CS domain, which will delay the CS call setup. Some additional issues beside the allocation of the LAI also need be clarified. 
2 Discussion
2.1 Target PLMN selection
On the [1] contribution it can be understood that MME need allocate different PLMN-ID depending on whether UE are network sharing supporting or non supporting UE. As such it can be understood that Common-PLMN ID will be used for the non-supporting UE. However the Common PLMN-ID can not be used for the eNB on the target PLMN selection during CS Fallback procedure. So it should be clarified that in the S1-MME interface the register PLMN ID sent from the MME to the eNB should be the selected PLMN-ID, i.e. not the common PLMN-ID allocated by the MME.

C1: In case of network sharing the registered PLMN ID send by the MME to the eNB for CS domain selection should be the selected PLMN-ID.
2.2 GWCN Impact

In the GWCN RAN sharing case, for the non-supporting UE the selected CN-PLMN ID is not determined by the RAN node when the UE sends the Attach/RAU request. The PLMN served for the UE is determined by the CN node. 
However in case of the CSFB and the CS core network (e.g. MSC) is in GWCN sharing configuration, the MME shall determine which PLMN to be used according to roaming agreement. This is due to in this case when the MME selects the MSC the PLMN of the MME has been determined and not shared among operators. It is different comparing to RAN node even the MME behave like RAN node. Also it may more beneficial to let the MME directly determine the selected PLMN, e.g. select the E-PLMN in the 2G/3G network and not let MSC select PLMN-ID randomly. This is also the current MME behavior, i.e. the MME determine the select PLMN for the CS domain. 

As the LAI sent by the MME to the VLR in the non-supporting UE case is the Common PLMN-ID, an additional IE to identify the selected PLMN-ID shall also be sent to the VLR. Otherwise the PLMN-ID selected by the MSC may different comparing to the PLMN-ID MME selected, which will also cause an unnecessary LAU when UE fallback to CS domain.
Considering to not need let MME differentiate the MOCN or GWCN two cases, it is proposed that two IEs need be conveyed on the SGs interface. 
1) LAI: For Supporting UE, it includes the selected PLMN-ID. For non-supporting UE, it includes the common PLMN-ID;

2) Selected PLMN ID, this always used to indicate which PLMN are selected to serve this UE. For the supporting UE it is same as the PLMN-ID indicated in the LAI. For the non-supporting UE it is the PLMN ID of the selected CS core network operator for the UE, which is different to the PLMN-ID indicated in the LAI. 

On the MSC side when it is configured as GWCN configuration, it uses the selected PLMN-ID to determine the selected CN operator.
C2: The MME need populate the two IE(LAI/selected PLMN-ID). The MSC decide the selected CN operator per selected PLMN-ID sent by the MME.
3 Conclusion
The related CRs to reflect above conclusion are also provided. We propose SA2 to discuss this issue and make a decision.  
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