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1 Introduction 

There are three access modes for H(e)NBs defined in TS 22.220 [1] for Rel-9, namely:

-
Closed access mode: H(e)NB operates as a CSG cell.

-
Hybrid access mode: H(e)NB operates as a CSG cell where at the same time, non-CSG members are allowed access. 
-
Open access mode: H(e)NB operates as a normal cell, i.e. non-CSG cell, without any assigned CSG. 
For paging optimization and access control the network needs to know if the cell is closed or not. Therefore, it is necessary for HeNB to indicate access mode to HeNB GW or MME via S1AP message.
2 Discussion
In Rel-8 CSG HeNBs need to report their CSG ID via S1 SETUP procedures for LTE[2]. The reason why the CSG ID is reported to the connecting node is to inform the connecting node that the cell belongs to a certain CSG. This information is maintained in connecting node for further access controlling or paging optimisation.

In Rel-9, using CSG ID only will not be enough to distinguish whether CSG is hybrid or open. Access mode information will need to be provided:
· In the RAN3#63 meeting[4], it was agreed the UE allowed CSG List could be included in the paging message. If it presents, and the receiving side is the HeNB GW not the macro eNB, the paging optimization could be applied. However, with different access mode, paging optimisation cannot only rely on Allowed CSG List. Paging messages should also be forwarded to Hybrid cells which CSG ID is not included in the list.

· At present, only CSG ID IE is included in S1AP message. At the core network, the CSG based access control for Rel-8 UEs is performed when S1AP Initial UE Message containing CSG ID and initial NAS message such as TAU/Attach Request is received from a HeNB. In fact, every UE can access open mode or hybrid mode HeNB. So MME can not perform access control correctly without HeNB access mode information.
One solution of indicating HeNB access mode to the HeNB GW/MME is to introduce a new CSG mode IE in following S1AP messages:

· S1 SETUP REQUEST and ENB CONFIGURATION UPDATE for paging optimization

· INITIAL UE MESSAGE for access control for the UE
The CSG mode IE is enumerated, it can be one of following values: open, closed, hybrid;
3 Conclusion and Proposal
As explained above, it is necessary for MME to know the HeNB’s access mode. Currently, there is no mechanism for the core network to know the HeNB’s access mode. Therefore, we propose to add an ‘Access Mode’ in S1AP Message to solve this problem.
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