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Abstract of the contribution: Discuss the missed issues on network sharing and propose how to solve it.
1 Introduction
At the SA2#94 meeting the impact of the network sharing on the CSFB have been analyzed and the related change has been introduced in [1]/[2]. Some further issues are raised in the offline discussion. This paper analyzes those issues and proposes on how to move forward.
2 Discussion
2.1 Impact on the UE
To ensure that the UE can select a suitable cell when UE fallback to the 2G/3G network, it is agreed that the MME need to add the PLMN ID(included in the LAI) of the CS domain into the equivalent PLMNs list if it is different from the serving EPS PLMN (Per [3]). This method can work if the cell which UE fallback is the non-sharing network.However in cast of the fallbacked cell is in network sharing configuration,it is not clear on whether additional PLMN(e.g. the indeed serving CN operator) also need be included. 
Usecase 1,Cell-A is sharing network. Cell-B is dedicated network. The cell-A/cell-B share the same LAC/RAC ID and served by the same MSC/SGSN pool. 

For the supporting UE they will treat the Cell-A/Cell-B as the same LAI/RAI and they should be served by the same MSC/SGSN. Per above mechanism when the UE do the combine TAU/LAU registration, the dedicatd PLMN in the LAI will be inserted into the E-PLMN list. 

For the non-supporting only the common PLMN embeded in the LAI will be inserted into the E-PLMN list per [3] . As such when UE fabllback the area of the cell-B not the cell-A coverage, it may select an different PLMN even it can still be served by the same MSC/SGSN. If that, the unnecessary MSC/SGSN change happen. Also if the operator change it may lead to service interruption. Therefore it is useful to add the selected CS domain operator ID if it is not included in the LAI into the E-PLMN list sent to the UE. As the PLMN list in the EPLMN list of the HRL have already take that into account per [2]. So it only need emphasize that the EPLMN list sent to the UE should be same as the EPLMN list in the HRL. 
C1: In case the fallback 2G/3G network is sharing network and the selected CS domain operator is not included in the LAI, it should be included in equivalent PLMNs list sent to the UE.
2.2 Impact on the MME
Currently if the selected cell for the CSFB is sharing network, the condition for MME to select the common PLMN-ID as the PLMN in the LAI are two cases. 
a) UE capability, UE is the network sharing non-supporting UE.

b) Network capability, in the sharing network only the common PLMN is broadcasted in the system information, i.e. the multiple PLMN ID List information element are not broadcasted.
When the MME assign the LAI to the UE, only the case a) has been mentioned explicitly in the specification. It is suggested to add case b) also on the specification. 
C2: If the sharing network only broadcast one common PLMN in the system information, all the UE should be regard as the “network sharing non supporting UE”. This condition needs to be reflected on the LAI assignment.
Per above consideration it is suggested on the SGs interface when the MME send the selected CS domain operator to the MSC/VLR, it also need take this condition into account. Similar also need be done the S1 interface when the MME send the HRL to the eNB. 
C3: On the SGs interface and the S1 interface the additional condition need to be added. 
2.3 Impact on the MSC/VLR
If the MME is the Rel-11 MME, 

· For the supporting the UE, the MME set the “selected CS domain operator” in LAI to the MSC. 
· For the non supporting UE, the MME sent the “selected CS domain operator” as a separate IE to the MSC. 
So in the above case when the “selected CS domain operator” is not received, the MSC/VLR determines the CS domain operator per the PLMN indicated in the LAI as that PLMN can identify one CS domain operator. 

If the MME is the Rel-10 MME, the “selected CS domain operator” is not sent on the SGs interface. In this case the PLMN included in the LAI can be the Common PLMN or the dedicated PLMN. If the PLMN in the LAI can identify one CS domain operator, the MSC/VLR determines the CS domain operator per that PLMN information. Otherwise the MSC/VLR determines the CS domain operator based on the local policy, e.g. fixed split of IMSI ranges or IMSI hash. 

C4: If “selected CS domain operator” is absent, the MSC/VLR determines the CS domain operator:  
· Per the PLMN embedded in the LAI in case that PLMN can identify one CS domain operator; 

· Based on local policy in case the PLMN in the LAI can not identify any CS domain operator.
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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