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1 Introduction
In last meeting, the evaluation on the RAN sharing was listed in [1]. Based on the SA’s conclusion, RAN sharing should be supported in nature without explicit requirement in stage 1. But some issues for supporting H(e)NB RAN sharing were found in the late of R10 discussion. This paper gives an overview on RAN sharing supporting and discusses the remaining problems and potential solutions.
2 Discussion
In the home deployment, if the H(e)NB shared by operators, it will be beneficial for the family members subscribe to different operators. Then all the family members can use the H(e)NB in the home to enjoy the high speed traffic and good user experience without changing operator. And this can also decrease the deployment cost of operators. This is also applicable to enterprise or public scenario like: Starbucks, McDonald's.

In order to support RAN sharing, there are two scenarios need to be discussed: UE accessing H(e)NB and handover to the H(e)NB.
2.1 UE accessing H(e)NB cell
Network sharing allows different core network operators using a shared radio access network. There are two kinds of architecture for network sharing: A Gateway Core Network (GWCN) and A Multi-Operator Core Network (MOCN). 
In GWCN configuration, the CN node e.g. MME, MSC and SGSN are shared. The shared CN node will decide whether the UE is allowed to attach. The RAN node is only required to broadcast multiple PLMNs and it is not affected in the procedure of UE accessing the shared H(e)NB cell in this configuration. There is no problem for supporting GWCN in current specification.

In MOCN configuration, the RAN node needs select/route the UE accessing to the CN based on UE capability and selection..
· Supporting UE in the MOCN configuration when it accessing H(e)NB cell.
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Figure 1 Supporting UE accessing H(e)NB cell

1.
The UE reads the broadcast system information in the shared RAN.
2.
The UE selects a PLMN ID broadcasted in the H(e)NB cell.
3.
The UE includes the selected PLMN ID in the Initial Direct Transfer.

4.
The H(e)NB include this information in the Initial UE message including ATTACH REQUEST message to the core network operator chosen by the UE.

5.
The core network determines whether the UE is allowed to attach to the network.
6.
The shared core network node sends the appropriate ACCEPT/REJECT message back to the UE.
In LTE, if the HeNB-GW does not present, the HeNB shall route this message to the correct MME, which is the same as what eNB doing today. 
When the HeNB-GW presents and also in UMTS, this message should be routed to the CN node by the H(e)NB-GW. The H(e)NB-GW shall get the selected PLMN information to access UE to the correct PLMN CN node, which may require the H(e)NB-GW inspects the RANAP/S1AP Initial UE message to obtain it.

· Non-supporting UE in the MOCN configuration when it accessing HNB cell
This is only applicable to UMTS case. In UMTS, if the UE does not support MOCN, the RNC will attempt to route the Initial UE message to possible CN nodes until the correct CN node is found. In HNB system, the HNB-GW is the right place to locate the rerouting function because all the CN nodes routing information is available in the GW. This was already discussed and agreed in R8 in [2]. The HNB-GW will reroute the messages based on the shared PLMN information of the HNB cell.

The procedure for the non-supporting UE accessing a HNB cell is listed below:
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Figure 2 Non-supporting UE accessing HNB cell
1.
The RRC Connection is established.
2.
The HNB receives an Initial Direct Transfer from a UE.
3.
The HNB send an Initial UE message with ATTACH REQUEST to the HNB-GW. If the selected PLMN ID is not included, then this could simply be the fact that the UE does not support MOCN.
4.
The HNB-GW includes the Redirect Attempt Flag IE in the Initial UE message and sends this message to the SGSN A.

5.
The SGSN A determines whether the UE is allowed to attach.

6.
If roaming is not allowed for this UE, the SGSN A will send a Direct Transfer message with a Redirection Indication IE.

7.
The HNB-GW will attempt to access the UE to anther PLMN SGSN B by sending Initial UE message with the Redirect Attempt Flag IE.
8.
The SGSN B determines whether the UE is allowed to attach.

9.
If roaming is allowed for this UE, the SGSN B will send a Direct Transfer message with a Redirection Complete IE.

10.
The ATTACH ACCEPT message is send back to the UE
2.2 Inbound Mobility to the RAN shared H(e)NB cells
In handover procedure of macro RAN sharing situation, if the UE wants to handover to a RAN shared cell whose PLMN Identities is not supported in the source cell, the source RAN selects the target PLMN based on either: (i) pre-configured information in the RNC/eNB, or (ii) the SNA Access Information IE/the Equivalent PLMNs list provided by the SGSN/MME. 
But the macro network can not be configured all the shared PLMN IDs’ information of H(e)NB cells deployed in it. In inbound mobility procedure, the RNC/eNB can not decide to handover the UE to which PLMN of the target H(e)NB cell. Then the handover messages can not be routed the to the correct CN nodes. If the RNC is configured this information, the RNC still can not make sure that which PLMN ID the UE subscribed to. So maybe some UE assistant methods or special configured information provided to the macro are necessary to solve this problem. 
In [3], it specifies that CSG-Identity is the Identity of the Closed Subscriber Group within the primary PLMN the cell belongs to. If CSD ID is shared among multiple PLMNs, CSG ID per PLMN should be broadcasted. Which is mainly a RAN2 issue and it is necessary to work together with RAN2.
The inter-PLMN handover to a CSG cell is a PLMN which is an equivalent PLMN for the UE is supported in SA2. In order to support it the behaviour of CSG proximity detection and preliminary membership checking of the UE shall be modified. And detail analyze in other work group is still ongoing.
Other work group, like RAN2 shall be involved in the discussion for this procedure.
3 Conclusion

Considering the discussion above, it is proposed:
Proposal: To capture the section 2 in [4] for further pros and cons discussion on solutions.
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