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1 Introduction

The functionality required to support the Home cell deployment (CSG) at RAN2 was characterized as the ability to restrict which users may access a cell and the optimization of the IDLE and ACTIVE mobility procedures to avoid UE battery inefficiencies when a UE is not allowed to camp/access a cell. 

A CSG cell broadcasts CSG indication and CSG identity on system information (MIB or SU1) so that a UE with prior knowledge of a list of CSG IDs allowing access can access those CSG cells with CSG id in the list received from system information or NAS signaling. In addition, normally a CSG cell per CSG is deployed while multiple CSG cells with the same CSG are applicable.

According to requirement in [1], reselection parameters or mobility information for prioritization to CSG cells are provided and UE based detection should be supported. In this document, related issues on CSG subscription information provisioning and broadcast of CSG identity and indication are discussed.
2 Issues and Proposals on Information Provision for CSG mobility
2.1 CSG Indication and ID in System Information

For CSG indication in MIB, a UE without any CSG subscription can decide whether it can access or camp on a cell by only reading MIB (since CSG indication indicates whether it’s a CSG cell or not). 

In addition, with possible limited resource assignment, restricted functionalities, less-controlled maintenance flexibility, various services support (e.g. some CSG cells may not support MBSFN mode or even MBMS services while some support different gaming applications or cell owner specific applications), and/or power regulation/allowance of CSG cells, when designing system information transmission, it is useful to have CSG indication in MIB of a macro or CSG cell so that all or some information elements carried in system information blocks could have special format, length, coding, mapping or meaning along with at least the CSG indication for the cell; otherwise, additional system information overhead and processing complexity is possible and interruption time at reading system information can increase.

Moreover, benefits of including both CSG indication and CSG id in MIB are not considered. For example, even though a UE (in each distinct mode) may have enough time to read as much system information as possible, the power consumption to get necessary information should be limited. If enough CSG information (e.g. both indicator and ID) is provided, both UEs with CSG registration and without CSG registration can decide whether to read further SU-1 (e.g. UE without any CSG registration and UE with only subscription of different CSG id(s) don’t need to read SU-1). 

Consequently in the case of the UE in active mode, the base station (home or macro base station) will get enough information (i.e. measurement report) to determine whether the CSG cell has been configured or not and whether it’s necessary for the base station to further schedule additional gap period to read SU-1 so as to reduce scheduling load and signalling load. In case of only CSG indication, the base station still can make similar decisions according to its considerations and requirements.

In addition, system information overhead (e.g. field content, length, coding, or mapping, etc.) can be optimised for CSG cells (normally more limitation than macro cell) so that it won’t take long time for UEs to read MIB or both MIB and SU-1. If the time to read MIB or both MIB and SU-1 is short enough to meet service, QoS or radio link connection requirement, a base station can schedule gap period in time for UE to do measurement and read MIB or both MIB and SU-1 so that delay for measurement report, mobility, data transmission or service support can be reduced.
Proposal 1: A CSG cell and a macro cell will each include a CSG indication in MIB when the CSG cell shall also include a CSG id in MIB.

Proposal 2: Content field(s) in MIB (information elements) of a CSG cell with a CSG indication shall have specific format (e.g. length), coding, mapping, or meaning for the CSG cell.
2.2 CSG Subscription Information (CSG list V.S. list of CSGs)

In section 2.2, prior knowledge about CSG subscription information (e.g. a list of valid CSG(s)) may be assumed to be available (e.g. stored information) to an accessing UE so that the UE can determine corresponding action.  However, in practice, the prior knowledge may not be available (especially no subscription or configuration update, or no implementation of storing CSG subscription information, or no signalling before attaching to network). Therefore, mechanism to provide prior knowledge of the UE’s accessibility, or mechanism to solve the problems of not able to (automatically) access or camp on or access a CSG cell and not able to (automatically) attach to the network through a CSG cell directly should be considered. When CSG subscription information is available, the UE shall perform corresponding action(s) upon detecting related CSG information of a cell. It’s also considered that CSG cells may not be so busy at all time in terms of number of UEs in the cell. 
Proposal 3: An eNB (previous stored CSG subscription information) or a home eNB should include CSG subscription information in the system information. 

Proposal 4: CSG subscription information could be sent in other interface (e.g. UE may store CSG subscription information received from interface outside the standard which is done in the similar way at subscription of User by the owner of home eNB) (for extension of various CSG applications or configuration update).

3 Conclusion

In the above discussion, proposals related to issues of CSG information provision for cell (re)selection/mobility are addressed. 
Proposal 1: A CSG cell and a macro cell will each include a CSG indication in MIB when the CSG cell shall also include a CSG id in MIB.

Proposal 2: Content field(s) in MIB (information elements) of a CSG cell with a CSG indication shall have specific format (e.g. length), coding, mapping, or meaning for the CSG cell.

Proposal 3: An eNB (previous stored CSG subscription information) or a home eNB should include CSG subscription information in the system information. 

Proposal 4: CSG subscription information could be sent in other interface.
The purpose of contribution is to provide our sentiments on essential or possible issues and while raising the discussion on each proposal at RAN2. Finally, we propose to cover the RAN2 agreement in the TSs. 
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