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1   Introduction
A new Study Item on further enhancements for HNB and HeNB[1] was approved at the RAN#51 meeting. In the SID, One of the objectives is the benefit evaluation of RAN sharing for HeNBs .This contribution focuses on the initial consideration on HeNB supporting RAN sharing.
2   Discussion
2.1 Review of current agreements for RAN shared HeNB
For the UE in RRC_CONNECTED, according to the agreement which allows introduction CSG RAN sharing from release 9 was reached at RAN2#75 [2][3], the following impacts caused for HeNB and UE are summarized: 
The HeNB broadcasts a PLMN ID List which is composed of the PLMN IDs supporting by multiple shared operators. And a CSG ID which is shared among the multiple PLMN IDs is broadcasted by the HeNB, according to the modified definition as follows [2][3]. 
csg-Identity

Identity of the Closed Subscriber Group the cell belongs to. The field is present in a CSG cell.
The UE should check whether a CSG ID and associated PLMN IDs (no matter is the RPLMN ID or EPLMN ID to be included) received in the system information are in the CSG whitelist stored in the UE. Once the initial access control is successful, the HeNB can be taken as the target CSG member cell for handover based on the description below. 
CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting the identity of the Registered PLMN or Equivalent PLMN and for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the respective PLMN identity.
2.2 Handover to RAN shared HeNB
For the handover to a RAN shared HeNB, the source (H)eNB should select a target HeNB’s PLMN ID from the multiple PLMN IDs supported by the target HeNB, so that include that in the subsequent handover signaling. If the same PLMN ID is selected as the one currently used in source, i.e. RPLMN ID, then the intra-PLMN handover occurs. If the PLMN ID is selected which is different from the source, that is so called inter-PLMN handover. As to how the source (H)eNB selects the target PLMN ID, it analyzes as follows. 
Assume that UE reports a CSG ID and all associated PLMN IDs which are broadcasted by the target RAN shared HeNB to the source (H)eNB. The source (H)eNB may reuse the rule of target PLMN ID selection as employed in the macro eNB supporting RAN sharing. Based on the text description in [4], the mechanism for selecting the target PLMN ID can be summarized as follows: the source eNB determines a PLMN ID to be used in the target network based on the current PLMN ID used in the source side; if the PLMN ID applied in the source network is not supported in the target network, the source eNB selects the PLMN ID of target network according to either (i)pre-configured information in the eNB, or (ii) the Equivalent PLMNs list provided by the MME. But, it does not exclude the possibility that UE may contain some additional information in the measurement report, e.g. for a CSG ID, the associated PLMN IDs are marked to reflect the different priority order. In this case, the source (H)eNB should select the target PLMN ID according to the corresponding assigned priority order for the multiple supported target PLMN IDs. Thus it can be seen that the source HeNB selects the core network operator to be used in the target HeNB depends on the content in the measurement report from UE. However, RAN 2 has not drawn conclusion about the related aspects in the measurement report in order to support RAN sharing in the HeNB. Therefore, we can wait for the RAN2’s conclusion first, and then further consider this issue. 
Observation 1: The issue on how the source (H)eNB selects the core network operator to be used in the target RAN shared HeNB depends on related conclusions from RAN2. 
For intra-PLMN handover, between two HeNBs, the handover type can still determined according to the current R10 HeNB spec. If the source and target HeNBs connect to the same MME pool, and no access control at the MME is needed, then X2 based handover is allowed. Otherwise, the S1 handover is performed which requires MME does access control. If the inter-CSG enhanced mobility is supported in the Rel-11, the handover type should be adjusted correspondingly according to the updating conclusions. 
For the inter-PLMN handover, assume a scenario with the following configuration: UE is in the source HeNB1 having the CSG ID_A; the current PLMN ID used in the source HeNB1 is PLMN ID _1; The target CSG member cell broadcasts CSG ID_A and two associated sharing PLMN IDs, i.e. PLMN ID_2 and PLMN ID_3, and (PLMN ID_2, CSG ID_A) pair is allowed in the CSG whitelist stored in the UE. For the UE, the PLMN ID_1 is a RPLMN ID and the PLMN ID_2 is an equivalent PLMN ID. Figure 1 illustrates the corresponding configuration. 
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Figure 1 A assuming scenario
If the PLMN ID_1 and PLMN ID_2 belong to the same operator, according to [5], the CSG-ID list of UE’s membership can be the same for both PLMN_1 and PLMN_2. That is to say, allowing UE accessing to the HeNB1 with CSG ID_A in PLMN ID_1 will definitely make the UE granted to access to the HeNB2 with CSG ID_A in PLMN ID_2. The source HeNB knows the PLMN ID_2 is the EPLMN of PLMN ID_1 which is informed by the MME via the Initial Context Setup procedure. If the source HeNB is also able to know that the PLMN ID_1 and PLMN ID_2 belong to the same operator, it can decide to initiate the X2 based handover to the target CSG member cell. 
If PLMN ID_1 and PLMN ID_2 are the identities of a network operating by two different operators, whether the stored CSG IDs as UE’s CSG subscription data in the PLMN ID_1 is the same as that in the PLMN ID_2 is still in the study and discussion. Thus, handover type to be triggered also needs to be further analyzed after determining whether the CSG IDs of UE’s membership in the PLMN ID_1 and PLMN ID_2 are same or not.
Observation 2: When performing the inter-PLMN handover to a target HeNB supporting RAN sharing, it still needs the further discussion of handover type determination.
3   Conclusion
In above, we analyze the mobility to the HeNB supporting RAN sharing based on the current agreements, and make the following observation: 
Observation 1: The issue on how the source (H)eNB selects the core network operator to be used in the target RAN shared HeNB depends on related conclusions from RAN2. 
Observation 2: When performing the inter-PLMN handover to a target HeNB supporting RAN sharing, it still needs the further discussion of handover type determination.
It is proposed to capture section 2 of this discussion paper into the section 6.4 RAN sharing in [6].
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