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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 for mobility should be supported. In this document, related issues on reselection parameters/mobility information for cell (re)selection are discussed.
2 Issues and Proposals on Information Provision and Cell (re)selection
2.1 Reselection Parameters / Mobility Information

In IDLE mode, it’s considered to allow network to control reselection of a UE in a cell to another cell of a CSG (e.g. prioritization to CSG cells). Prioritization should be done by providing reselection parameters (e.g. frequency carrier, BW, RAT, offset, threshold, performance index, MBMS information, service information, PLMN information, cell information, specific command, or CSG id) controlled by network decision according to various factors, such as channel condition and so the channel capacity, system load, QoS requirement of services, the network deployment, UE power consumption, and/or previous statistics upon provision. However, since some factors are changing over time (so is likely to be changing over geographical location and frequency carrier while the UE is moving), the prioritization reselection parameters may not provide the exact consideration of the best performance so as not to meet the expectation and requirement when the time goes by. 

In addition, according to the requirement of CSG, new deployment (including relocation or reconfiguration) of CSG cells shall not require reconfiguration of base stations (e.g. eNBs) in the rest of network so that other bases stations may not have clue about CSG, CSG cells, and the values of reselection parameters to be set. To allow prioritization to be performed properly, certain mechanism may be required. To further improve the prioritization, prioritization to CSG cells at network attachment (cell selection) and prioritization to CSG cells as soon as after attachment should also be considered and reselection parameters for prioritization of CSG shall be provided on the need. Otherwise, a UE may not camp on CSG cell at cell selection of attachment, or the UE may unnecessarily camp on a cell first before it reselect to the best CSG cell(s) (e.g. macro cell -> CSG cell) or unnecessarily leave a (first) camped CSG cell first and then be prioritized back to the CSG cell by any other cell (e.g. CSG cell -> macro cell -> CSG cell). 

On the other hand, when a UE is in the coverage of a macro cell and a CSG cell, if the UE is not allowed to camp on or access the macro cell and the UE has not received the subscription information (e.g. a list of CSG), the UE should be able to prioritised to the CSG cell (e.g. for at least ability of emergency call or limited service or registration). 

In case there is no CSG deployment in the current tracking area of macro layer, signalling overhead in system information may be introduced by unnecessarily providing reselection parameters in system information of a macro cell. In addition, according to the requirement of CSG, new deployment of CSG cells shall not require reconfiguration of base stations (e.g. eNBs) in the rest of network so that other bases stations may not have clue about existence of CSGs and so CSG cells, as well as the values of reselection parameters to be set. In fact, even MME(s) for the base stations in the rest of the network may not receive configuration update (e.g. new deployment maintained by other PLMN) in time. 

For example, it’s possible that new CSG is deployed and is subscribed by a UE, but the list of CSGs maintained at UE has not been updated accordingly. Moreover, it’s possible that a CSG subscribed by a UE moves, but the list of CSGs maintained at UE has not been updated accordingly. If only relying on the transmission of reselection parameters over system information, when the network considers there is no CSG around so as to temporarily not include the reselection parameters in the system information to reduce the signalling overhead, the prioritization to CSG cells cannot be performed before the network realize the existence of the CSG cells. 

To optimize the cell reselection in Home base station deployment with the consideration of trade-off between delay and signalling overhead, it’s expected that before and after the configuration update at the MME(s), the MME(s) shall be able to react smartly and accordingly so that reselection parameters can be provided (e.g. by the base stations or the MME(s)) efficiently. Due to uncertainty of both location of a UE after last tracking area update and existence of deployment of new CSG, reselection parameters shall be provide on the need with careful consideration. More specifically, network may not know exactly which cell a UE is camping since the last tracking area update. Providing reselection parameters/mobility information for all neighbouring CSGs subscribed by UEs current in the tracking area in the corresponding system information in all cells is quite inefficient. Therefore, the mobility information may better be included in dynamic part of system information.

Proposal 1: It’s proposed to have default reselection parameters/mobility information for prioritisation (which can reduce reseleciton delay and make sure prioritisation is performed even before a UE receiving parameters or information). 

Proposal 2: Reconfiguration of reselection parameters/mobility information shall be defined.

Proposal 3: It’s proposed to determine whether reselection parameters/mobility information shall be provided in the way of UE specific, CSG group specific, or cell specific. 

Proposal 4: To prioritising the (re)selection, it’s proposed that (re)selection parameters consist of at least frequency, CSG id, and threshold. 

Proposal 5: Network shall provide reselection parameters/mobility information to a UE camping on a CSG cell so that the UE won’t leave the CSG cell without prioritisation. 

Proposal 6: An eNB shall not include reselection parameters/mobility information in system information for prioritization to a CSG cell or CSG cells unless MME indicates information about a CSG cell or CSG cells to the eNB.

Proposal 7: An eNB shall remove reselection parameters/mobility information in system information for prioritization to a CSG cell or CSG cells if MME indicates information about the removal of a CSG cell or CSG cells to the eNB.

Proposal 8: The UE can trigger the provision of reselection parameters/mobility information for prioritisation. 
3 Conclusion

In the above discussion, proposals related to issues of CSG information provision and cell (re)selection are addressed. The purpose of contribution is to provide our sentiments on related issues while raising the discussion on each proposal at RAN2. Finally, we propose to cover the agreed part in the TSs. 
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