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1
Introduction

In Release 8, a CSG cell is defined as follows for LTE in TS 36.304 [1]:
CSG cell:A CSG cell, part of the PLMN, broadcasting a CSG indication that is set to TRUE and a specific CSG identity. A CSG cell is accessible by the members of the closed subscriber group for that CSG identity. All the CSG cells sharing the same CSG identity use the same radio access technology.

The following definition is provided for UMTS in TS 25.304 [2]

CSG cell: A CSG cell, part of the PLMN, broadcasting a CSG Indicator that is set to TRUE and a specific CSG identity. A CSG cell is accessible by the members of the closed subscriber group for that CSG identity. All the CSG cells sharing the same CSG identity use the same radio access technology. All the UTRAN CSG cells sharing the same identity are identifiable as a single group for the purposes of mobility management and charging.

At SA1#44 meeting the following definition of CSG cell was agreed [3]:

CSG cell: A cell, part of the PLMN, broadcasting a specific CSG Identity. A CSG cell is accessible by the members of the closed subscribers group for that CSG Identity. All the CSG cells sharing the same identity are identifiable as a single group. 
In TS 22.220 [4], a hybrid access mode cell is defined as follows:

Hybrid access mode: H(e)NB operates as a CSG cell where at the same time, non-CSG members are allowed access
In this contribution, Vodafone proposes to redefine a CSG cell in the RAN2 specifications so that it is in line with the latest agreed SA1 definition and does not preclude a CSG cell being a hybrid access mode cell.
2 Definition of CSG cell to include Hybrid Access Mode Cell 
The current definition in RAN2 specifications regards a CSG cell as a closed access mode cell with the use of the CSG-indication/CSG-Indicator bit. In our view, the CSG cell definition in the RAN2 specifications should be revised to align with the latest SA1 definition. The CSG indicator can then be used to differentiate between a closed access mode CSG cell and hybrid access mode CSG cell. 

Proposal 1: 
It s proposed that the definition of a CSG cell in the RAN2 specifications is aligned with the latest agreed SA1 definition [3]: 

CSG cell: A cell, part of the PLMN, broadcasting a specific CSG Identity. A CSG cell is accessible by the members of the closed subscribers group for that CSG Identity. All the CSG cells sharing the same identity are identifiable as a single group. 
A closed access mode CSG cell can then be defined (at least from a RAN2 perspective) as a CSG cell with CSG-Indication set to TRUE (LTE) or CSG-Indicator present (UMTS) whereas a hybrid access mode CSG cell can be defined as a CSG cell with CSG-Indication set to FALSE (LTE) or CSG-Indicator not present(UMTS).
An open access mode cell is then a non-CSG cell. In effect, the closed access mode cell definition is the same as in Release 8, except that it is no longer equivalent to CSG cell. Hence, this change is backward compatible to Release 8 UEs. 
In TS 25.331 though, it is specified that the presence of the CSG indicator indicates that the cell is a CSG cell. Even though the definition is not necessarily incorrect, it makes it difficult to use it to differentiate between closed access mode CSG cells and hybrid access mode CSG cells since the CSG indicator would not be present for a hybrid access mode CSG cell. 

Proposal 2: In TS 25.331, presence of CSG-indicator indicates that UE is only allowed to access the CSG cell if the CSG Id is part of the UE CSG allowed list. 

With such a definition of CSG cell, there is less impact on TS 36.304 and TS 25.304 to support hybrid access mode cells compared to the use of the present definition. For example, the manual search procedure is unaffected as the search for CSG cells would detect all cells broadcasting a CSG identity. 
3. Summary
In this contribution, Vodafone proposes to change the definition of a CSG cell to the agreed SA1 definition in [3] which does not preclude the definition of a hybrid access mode cell as a variant of a CSG cell based on the CSG-indicator/CSG-Indication bit:
Proposal 1
CSG cell: A cell, part of the PLMN, broadcasting a specific CSG Identity. A CSG cell is accessible by the members of the closed subscribers group for that CSG Identity. All the CSG cells sharing the same identity are identifiable as a single group. 
Proposal 2: In TS 25.331, presence of CSG-indicator indicates that UE is only allowed to access the CSG cell if the CSG Id is part of the UE CSG allowed list. 

RAN2 is kindly requested to discuss and agree on this new definition for CSG cell and redefinition of the CSG-Indicator in TS 25.331. If the CSG cell definition is agreed, Vodafone will provide the CRs for 25.304 and 36.304 to take into account the new definition and the CR for 25.331 on the redefinition of CSG-indicator. 
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