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1 Introduction

Hybrid cell can be CSG cell or normal cell simultaneously for different UEs. As an access control issue, we raise a question whether access prioritization at connection establishment phase needs to be supported. We also review the concept of suitability generally used throughout the RAN2 specifications, and suggest to use the PCI split for hybrid cells.   

2 Discussion

2.1 Access Prioritization at connection establishment
It would be beneficial especially in a congested situation that network is able to prioritize the access by CSG UEs over the access by non-CSG UEs. This access prioritization can be aimed at both idle UEs performing connection establishment and UEs already in RRC_Connected. 

We could expect that CSG-related information such as CSG white-list would be by any means available at H(e)NB for connected mode UEs, which means that connected mode mobility procedure could be always used to prioritize CSG members. In addition to connected mode mobility procedures, we still have to answer the question about if such access prioritization needs to be supported at connection establishment phase. Depending on whether the access prioritization for CSG member needs to be supported at connection establishment phase, the required information to enable such access control would be different at the moment of connection establishment.

From the UE perspective, Rel-9 UE can identify the cell as hybrid cell by checking the value of CSG-indicator and the presence of CSG-Identity. Once the cell is identified as a hybrid cell, UE would check if the broadcast CSG-identity is matched with its CSG-ids in the white-list. If there is a match, UE would consider the hybrid cell as CSG cell. If there is no match, UE would consider the hybrid cell as normal cell.
From the network point of view, the H(e)NB may not know how its cell is seen by the UE. The cell can be considered as either CSG cell (Closed mode) or normal cell (Open mode). Since the UE had already performed access check by reading system information of the concerned cell, there would be no issue regarding access permission. The issue to be raised is whether network needs to be able to take the access control of such UE, depending on the access mode of the hybrid cell assumed by the UE, especially at connection establishment phase. If the H(e)NB has the knowledge of whether the UE is considering the cell as CSG or not, it could employ the knowledge to decide whether it accepts the UE or not. This is the issue of how and when access control needs to be supported. So we question:
Question: Does access prioritization (referred as ACP from now) of CSG members over non-CSG members need to be supported at connection establishment phase?

The possible answer to the question could be listed as follows:

1) ACP shall be supported at connection establishment phase.
2) ACP needs not be supported at connection establishment. It would be then sufficient to support ACP by means of mobility procedure for connected UEs.

Regarding the first answer, the answer may further ask if we need to support ACP at the very initial connection establishment or we only need to support ACP at non-initial connection establishment. 
Proposal 1: it is kindly requested for RAN2 to discuss the question above and corresponding answer. 
2.2 Suitability of Hybrid cells
Current specification highly depends on the definition on suitability of a cell. In addition to the requirements for a non-CSG cell to be suitable, CSG cell-specific requirement is also specified as such: CSG ID shall be part of the allowed CSG list of the UE. It is clear that CSG cell shall be considered as not suitable if the UE fails at CSG ID matching test. When it comes to hybrid cells, however, suitability requirement needs to be a bit different from that for CSG cells. UE shall not simply decide that the hybrid cell is unsuitable when the cell is not fulfilling the requirement for CSG cell to be a suitable cell. At least the hybrid cell shall be considered as suitable only if the cell satisfies all the suitability requirements which are applied for non-CSG cell. Thus it is proposed that, as a very basic step forward with Rel-9 requirements:  
Proposal 2: hybrid cell is considered as suitable only if the cell fulfils all the requirements applied for non-CSG cells. 
Since RAN2 and other groups are currently working with requirements and basic assumptions for hybrid cells, we only provide proposal 2 as high level proposal, instead of generating a stage3 CR. 
2.3 PCI Split for Hybrid cells
PCI range reserved for macro cells would be larger than that for CSG cell. Since PCI range was agreed to reside on macro cell PCI range, UE might have to spend significant time to search and display out all available CSG IDs, if it has to search all PCIs and read system information of each cells within non-CSG PCI ranges. The most straightforward solution to relieve such heavy burden is to reserve some PCI space dedicatedly to hybrid cells. PCI split for hybrid cells could also benefit the handover to a hybrid cell. If the source eNB gets the measurement report containing hybrid PCI, then it would employ the information for, e.g., suitability check. 
Proposal 3: PCIs can be reserved for hybrid cells. 

If we decide to have a reserved PCI range for hybrid cells, then every hybrid cells shall broadcast that information as are done by CSG cells. 
Proposal 4: PCI range reserved for hybrid cells shall be broadcast by every H(e)NBs running in hybrid mode. 
3 Conclusion
We address three issues: 1) access control at connection establishment, 2) suitability of hybrid cells, and 3) PCI split for hybrid cells. Regarding these, we have suggested:
Proposal 1: it is kindly requested for RAN2 to discuss if access prioritization (prioritized access by CSG members over non-CSG members) needs to be supported at connection establishment phase?

Proposal 2: hybrid cell is considered as suitable only if the cell fulfils all the requirements applied for non-CSG cells. 

Proposal 3: PCIs can be reserved for hybrid cells. 

Proposal 4: PCI range reserved for hybrid cells shall be broadcast by every hybrid cells
