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1   Introduction
In previously R12, the use cases of RAN Sharing Enhancement has been collected by SA1 and captured in TR 22.852. In RAN#62, the study of RAN Sharing Enhancement for RAN aspect has been agreed. The objective of this study item is to study how to implement the requirement from SA1 as provided in the TS22.101 and TR22.852. PLMN Selection Enhancement is one of the use cases captured in TR22.852.This contribution analyzes how to support PLMN Selection Enhancement form RAN side and put forward some proposals. 
2   Discussion
According to TR22.852, the scenario and use case of PLMN selection enhancement are listed as below:

UE is originally camped on Cell A and PLMN A (non-HPLMN for the UE) is its registered PLMN. And UE is now moving from Cell A to Cell B which is shared by PLMN A and PLMN B .The PLMN B is UE's home PLMN. When trying to camp on Cell B, the UE would read the system information and realize its Home operator is one participating operator. Based on the operator’s policy, UE can choose to start PLMN registration procedure by selecting its Home PLMN. After updating PLMN registration the UE is now successfully registered to its HPLMN and can enjoy local services with lower charging.
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Fig 1 The Scenario of PLMN selection enhancements towards a shared RAN
In current specification the multi-PLMN information are broadcasted in SIB1. And all the PLMN share the same parameters configuration. When an idle UE moves into a cell, it shall read MIB/SIB1 and acquire the related information besides the PLMN information. If the UE tries to setup RRC Connection establishment procedure, it shall indicate the PLMN selected by its NAS layer to eNB. The objective of this use case is to enjoy local services with lower charging. And if an idle UE has one or more E-RAB bearers to setup in Shared RAN, it can reselect a new PLMN in RRC Connection establishment procedure. Therefore, there is no need to update PLMN for idle UE in RAN Sharing scenario.
Proposal 1: Idle UE needs not to be taken into account in the scenario of PLMN Selection Enhancement.
When a connected UE moves from macro source eNB to macro target eNB, it shall identify and measure the neighbor cells. And UE shall indicate the PCI and the RSRP/RSRQ in measurement report to the source cell. If the target eNB supports multi-PLMN, the PCI of the target cell is associated with multi ECGI in the neighbor list of the target eNB. The source cell makes decision based on measurement report and RRM information to hand off the UE. And in this procedure the multi-PLMN configuration of the target cell is unknown for UE. In case UE tries to access the target cell, there is no NAS selection procedure in RRC Connection Reestablishment procedure. Even if the target eNB is a CSG cell, upon receiving the measurement report the source eNB shall indicate UE to read SIB1 which contains multi-PLMN information. But this information will not be delivered to the UE’s NAS layer. A potential solution may be revising the specification from UE side to support PLMN reselection during HO procedure. But there are many Rel8/9 UEs in current LTE network. Considering the backward compatibility, we prefer a network side solution for PLMN Selection Enhancement.
Proposal 2: Considering the backward compatibility, we prefer a network side solution for PLMN Selection Enhancement.
The solution of inter-PLMN X2 HO was agreed in RAN3#67 meeting. MME may configure Handover Restriction List for eNB in Initial Context Setup Request message. And the eNB shall store Handover Restriction List in the UE context. Serving cell PLMN and Equivalent PLMNs are contained in Handover Restriction List. When the source eNB tries to HO the UE to the target cell configured with a different PLMN. The source eNB shall replace the Serving PLMN with the identity of the target PLMN to ensure that the Serving PLMN is delivered to target eNB via Handover Restriction List. But there is no priority among multiple Equivalent PLMNs and serving PLMN in current specification. For the scenario described in this contribution, the network side may still select PLMN A for UE. But the objective of this use case is to enjoy local services with lower charging if the current radio resource of HPLMN is available for UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Serving PLMN
	M
	
	9.2.3.8
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in TS 24.301 [24].

	>PLMN Identity
	M
	
	9.2.3.8
	


According to TS36.423, an ECGI is associated with a PLMN ID. If multi-ECGIs are configured for one cell in RAN sharing, the source eNB did not know which Target Cell ID can be priority used for HO request message. The hosting operator and participating operator may have an asymmetric RAN resource allocation. For example, the hosting operator (PLMN A) is allowed to use 80% of cell capacity and the participating operator (PLMN B) is allowed to use 20% of cell capacity. Since the available radio resource usage is different between PLMN A and PLMN B in Cell B. The improper PLMN selection in HO procedure may result in handover failure. 
If single ECGI is configured for one cell in RAN sharing, the target eNB may feel confuse how to response for HO request. For example, all the bearers can be accepted by PLMN A while only partial bearers can be accepted by PLMN B.
Therefore, how to enhance the inter-PLMN HO for PLMN Selection Enhancement needs to be studied in subsequent RAN3 meetings.
Proposal 3: How to enhance the inter-PLMN HO for PLMN Selection Enhancement needs to be studied in subsequent RAN3 meetings.
3   Conclusion
This contribution analyzes how to support PLMN Selection Enhancement form RAN side. It makes the following proposals:
Proposal 1: Idle UE needs not to be taken into account in the scenario of PLMN Selection Enhancement.
Proposal 2: Considering the backward compatibility, we prefer a network side solution for PLMN Selection Enhancement.
Proposal 3: How to enhance the inter-PLMN HO for PLMN Selection Enhancement needs to be studied in subsequent RAN3 meetings.
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