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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 PLMN selection and signaling free mobility are discussed.
2 Issues and Proposals on PLMN selection and signaling free mobility
2.1 PLMN Consideration 

In UMTS, normally when a UE powers on, it will first find available PLMN ID read from system information of the detected cells and then register at network or PLMN through a suitable cell (cell (re)selection) of the PLMN with highest priority found or according to PLMN selection criteria. When CSG cells allow access by a subscriber which is part of CSG(s) of the CSG cells or part of CSG list (CSG list contains subscribers allowed to access the CSG cells with the CSG), CSG cells may belong to a PLMN not conformed to the NAS restrictions or not intended to/registered by the subscriber. When CSG is detected / read from system information, PLMN information (e.g. ID, type) in the system information is known as well.

If CSG cells belong to a PLMN not conformed to NAS restrictions (i.e. not highest priority PLMN found or not an allowed/contracted PLMN or NAS restriction related to PLMN for access by a UE belonging to the CSG of the CSG cells is not met), the UE might not be able to find CSG as a suitable cell at cell selection/reselection or cannot successfully register at the PLMN. The issues are considered for IDLE mode as well. Therefore, a UE in IDLE mode may need to be manually selected (same situation happens when UE has no prior CSG subscription information). In contrast, even if the PLMN of CSG cells becomes a selected PLMN or registered PLMN (or equivalent PLMN) or a PLMN meeting related restrictions for the accessing UE, but CSG cells (or CSG itself) do not meet NAS restriction (e.g. within allowed registration area, LTE CSG not 3G), the CSG won’t be considered as a suitable cell at cell selection / reselection. 

In other words, either PLMN of the CSG cells or CSG cells (or CSG itself) may not meet certain restrictions at selection (e.g. PLMN selection, cell selection/reselection in IDLE mode) for a UE so that the UE will not (re)select the CSG cells or can only get limited service (e.g. Home eNB of CSG cells may perform load control or error handling or self maintenance) from the CSG cells after network attachment or cell reselection even if CSG cell individual selection/reselection criteria is prioritized. In addition, it’s not clear whether to consider not prioritizing CSG(s) to a UE when certain condition is met. Considerations should be taken when CSG cell selection/reselection would like to be prioritized. 
According to requirement 1 in [1] and demand in practice, user may not want to be limited on their subscribing on certain PLMN which is obligated to be the same as the UE or the home base station. Otherwise, it’s possible a family member cannot access through the home eNB or a UE cannot get access at commercial store by subscription.  To make CSG deployment widely spread in the network and to allow the flexibility (less limitation) at maintenance by an owner of a home eNB, consideration should be discussed. 

It should be clarified under what condition other than CSG subscription, network (from ooperator points of view) may consider not prioritising a UE to a CSG cell, or a UE considers not to camp on a CSG cell, or a CSG cell considers providing limited service or no service at all.
Proposal 1: Consideration on PLMN information shall be conditionally treated by a UE in a CSG cell (with a CSG id subscribed by the UE) so that the UE can camp on or access the CSG cell. 

Proposal 2:  It should be clarified under what condition(s) other than CSG subscription, network may consider not prioritising a UE to a CSG cell, or a UE considers not to camp on a subscribed CSG cell, or a CSG cell considers only providing limited service. 
2.2 Signaling-Free Mobility

In CSG deployment, to avoid excessive signalling and processing load from a UE frequently reselecting in IDLE mode between the CSG cells and the non-CSG cells of eNodeB (E-UTRAN) or RCN (UTRAN) or BSS (GERAN), the UE is provided with an indication of whether signalling-free mobility is supported between the UE’s configured tracking areas and the cells belonging to a CSG. If signalling-free mobility were indicated then the UE would just camp on the target CSG cell, whereas if signalling-free mobility were supported (but not indicated) then the UE would access the target cell and perform a tracking area update on the CSG cell. 
If the signalling-free mobility is indicated and the UE just camp on target CSG cell without the initiation of tracking area update message, then the current MME cannot reallocate the UE to a different MME through tracking area update response message to the UE if the UE doesn’t perform tracking area update accessing through the CSG cell. Then, the current MME of the target CSG cell may not assume the registration of the UE. In addition, load balance and service oriented redirection cannot be realized.
On the other hand, if all or part of neighbouring cells of the CSG cell support and indicate signalling-free mobility, there might be the problem for the network to maintain the geographical relation between the CSG cell and neighbouring cells. Moreover, paging overhead in original cell of previous tracking area update and target cells together supporting signalling-free mobility may be unnecessarily introduced. If the target MME wants to reallocate the UE to different MME due to some reasons and assumes the UE is not in the responsible tracking area, then paging may only be applied at the either original area or both original area and different area controlled by different MME while the UE just camp on the target CSG cell of the target MME. In other words, paging may be missed by the UE or terminating call cannot be setup due to being unable to support the UE through the target MME. 
Proposal 3: When signalling-free mobility is supported between a UE’s (configured) tracking area(s) and the cell(s) of a CSG identified by a CSG id, MME of the CSG shall have control mechanism (e.g. indication) on the signalling-free mobility operation (e.g. control onto the operation in the UE’s (configured) tracking area(s)), or can support event(s) (e.g. perform action(s)) triggered by a tracking area update procedure without the necessity of real initiation. 
Therefore, a UE shall expect NAS signalling when it enters the tracking area with signalling-free mobility indicated (i.e. no TA update).

3 Conclusion

In the above discussion, proposals related to issues of CSG information provision and cell (re)selection are addressed. 
Proposal 1: Consideration on PLMN information shall be conditionally treated by a UE in a CSG cell (with a CSG id subscribed by the UE) so that the UE can camp on or access the CSG cell. 

Proposal 2:  It should be clarified under what condition(s) other than CSG subscription, network may consider not prioritising a UE to a CSG cell, or a UE considers not to camp on a subscribed CSG cell, or a CSG cell considers only providing limited service.

Proposal 3: When signalling-free mobility is supported between a UE’s (configured) tracking area(s) and the cell(s) of a CSG identified by a CSG id, MME of the CSG shall have control mechanism (e.g. indication) on the signalling-free mobility operation (e.g. control onto the operation in the UE’s (configured) tracking area(s)), or can support event(s) (e.g. perform action(s)) triggered by a tracking area update procedure without the necessity of real initiation.
The purpose of contribution is to provide our sentiments on possible issues while raising the discussion on each proposal at RAN2. Finally, we propose to cover the RAN2 concensus in the TSs. 
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