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1 Introduction

According to the online discussion, the following contents need to be concluded for RAN sharing:

· Restriction for supporting RAN Sharing (without and with HeNB GW)

· Solutions for the restriction

· Impact analysis

This contribution summarized above issues.

2 Discussion
2.1 Restriction for supporting RAN Sharing
Without HeNB GW:
In case of without HeNB GW, the RAN sharing architecture should be the same with eNB.
The restriction for supporting RAN sharing for CSG cell is PLMN selection in case of inbound mobility. The reason is elaborated as follow.
In RAN2, it was recently agreed to extend the membership check to also cover equivalent PLMN, see the following definition form TS 36.331:
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.

If the target cell is a CSG member cell, the UE will report membership in in SI request for HO procedure together with ECGI/TAI/CSG ID.
The source eNB/HeNB only know the UE is a member, but don’t know in which PLMN the UE is member. So the source eNB/HeNB can’t select proper PLMN for the UE.
With HeNB GW:
The HeNB architecture shall not be affected, i.e. there is no S1-flex between HeNB and HeNB GW. This implies that the HeNB shall support RAN sharing, and that the HeNB GW should support all the PLMNs supported by the HeNBs connected to it.
The restriction is the same as the case without HeNB GW.
2.2 Solutions for the restriction
Solution 1: eNB selects PLMN
The UE reports the subset of the broadcasted PLMN identities passing access and CSG membership check, the eNB verifies acces check for the PLMNs indicated by the UE and selects one if multiple pass the access check and finally the MME verifies the CSG membership check for the PLMN selected by the source eNB.

Solution 2: MME selects PLMN

The UE reports the target cell broadcasted PLMN list as in ANR. The source eNB verifies if the UE is allowed to access the target cell for the PLMN identities indicated by the UE. If the check succeeds for more than one PLMN identity, the source eNB provides the list of accessible PLMNs to the MME. The MME subsequently verifies the CSG membership for each of the indicated PLMNs and the CSG identity. If the CSG membership check succeeds for more than one PLMN identity, the source MME selects the PLMN identity.

Solution 3: Additional handshake

The UE reports the target cell broadcasted PLMN list as in ANR. The source eNB verifies if the UE is allowed to access the target cell for the PLMN identities indicated by the UE. If the check succeeds for more than one PLMN identity, the source eNB initiates an additional handshake/ procedure with the MME. As part of this procedure, the source eNB provides the list of accessible PLMNs to the MME. The MME subsequently verifies the CSG membership for each of the indicated PLMNs and the CSG identity. The MME returns the subset of PLMN identities that pass the CSG membership check to the eNB. If the MME returns more than one PLMN identity, the source eNB selects the PLMN identity.

2.3 Impact analysis
Solution 1 is in the RAN2 scope. The solution have no impact on RAN3. The 'si-RequestForHO procedure' need to be extended such that the UE reports the subset of the broadcasted PLMN identities that pass both the access and CSG membership check.
Solution 2 needs to involve RAN2/RAN3/SA2. The UE reports the target cell broadcasted PLMN list to the eNB. The source eNB provides the list of accessible PLMNs to the MME. The MME need to select the target PLMN for the UE.
Soltuion 3 needs to involve RAN2/RAN3/SA2. The UE reports the target cell broadcasted PLMN list to the eNB. The source eNB provides the list of accessible PLMNs to the MME. The MME returns the subset of PLMN identities that pass the CSG membership check to the eNB.
Some considerations:

· 
Solution 1 doesn’t modify the roles of E-UTRAN and MME w.r.t. PLMN selection.
· 
One nice property of Solution 1 is that it does not require any signalling changes on the S1 interface

3 Conclusion & recommendation
It is proposed to include the contents in section 2 to the TR.
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