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Mobility to CSG cells
1 Introduction

GP-092382 provides working assumptions on inbound mobility to CSG cells in connected mode. This paper addresses this topic as well as mobility via autonomous reselection to CSG cells in release 8 and in particular, the relationship between legacy mobility mechanisms and their applicability to CSG cells.

2 Background

In packet idle and packet transfer mode, the following network controls exist:

· NC mode (applicable in packet idle and packet transfer mode): controls whether autonomous reselection is permitted to cells, and whether or not measurement reporting is required.

· CCN (applicable in packet transfer mode): controls whether, for autonomous reselection, a PCCN (packet cell change notification) is required to be transmitted.

45.008 does not prevent (but also does not require) autonomous reselection to CSG cells in packet transfer mode.

While GERAN specifications have been aligned with E-UTRAN and UTRAN specifications regarding reselection parameters (in 45.008), consideration should be given to the above controls and their interaction with / applicability to mobility to CSG cells, whether in idle mode, packet transfer mode and whether by reselection or by handover.
3 Case 1: Handover to CSG not supported; handover to other cells supported

This case could arise for example, with a Rel-9 MS (supporting connected mode mobility) in a Rel-8 network (supporting handover only to non-CSG cells), or with a Rel-8 MS in a Rel-8 network.

If PS handover is supported, the network is likely to use NC2 to obtain measurement reports. One simple solution in this case is that autonomous reselection is nevertheless permitted to CSG cells (but not for other cells), even in NC2. However, this leads to the potential for a mobile to reselect away from the serving cell during handover preparation (of which it is not aware).
Furthermore, while it is clear that autonomous, implementation-specific mobility in idle mode where no handover is possible is in line with other groups’ intentions, it is not clear that in connected mode, when mobility is otherwise fully controlled by the network (as in dedicated mode / NC2 mode) it is desirable to still permit such autonomous and un-tested behaviour by mobile stations, noting that Packet Cell Change Order can be used to control cell change even when handover is not supported to CSG cells.
Some level of network control could be beneficial:

· Network tracking of reselections (the serving BSS would be able to log the target cell details)

· Delaying reselection might improve observed QoS by allowing the completion of transmission of downlink data
· Preventing mobiles from reselecting to CSG cells which are known to be overloaded (for example, in case the BSS supports handover to CSG cells, and previous handover preparation attempts have failed) or to malicious (“fake”) cells.

However, this raises a further question: if mobility to CSG cells relies on network control in such instances, this implies that measurement reporting rules would need to be changed to permit CSG cells to be reported, even when handover to such cells is not possible.
It should therefore be considered how a mobile should, shall or may behave in respect of mobility towards CSG cells in these circumstances.

4 Case 2: Handover to CSG supported; handover to other cells supported

In the case where handover to CSG cells is supported (which suggests handover to other non-CSG cells is also supported), it is further unclear whether purely autonomous reselection to CSG cells should be permitted, particularly in packet transfer mode, if NC2 and/or CCN active is indicated.

However, it should also be noted that if the BSS behaviour could be different in the following cases:

· BSS Rel-9 (PS handover to CSG and non-CSG cells supported) + MS Rel-8 (PS handover to only non-CSG supported); MS in NC2, packet transfer mode, and 

· BSS Rel-9 (PS handover to CSG and non-CSG cells supported) + MS Rel-9 (PS handover to CSG and non-CSG supported); MS in NC2, packet transfer mode,

then a capability indicator is required on the MS side. (Although suggested in WA#6, there is currently no clear motivation for such an indicator).

5 Handover capability of the target cell

A target H(e)NB may or may not support inbound mobility in connected mode
.  Today, it is fairly reasonable to expect a BSS to know about the neighbour cells to which handover may be performed (indeed, the mapping table of ARFCN/BSIC to cell ID is required, and a “target cell supports handover” bit or equivalent is likely included). However, with CSG cells, this requirement is no longer realistic: although it is not impossible, it cannot be relied upon (see WAs#1 & 2).
Given the various proposed implications of handover (including service interruption to decode MIB/SIB, etc.) it should be possible to avoid such interruptions, additional signalling, etc. if, for target cell-specific reasons, handover is not possible.
Furthermore, considering case 2 above, it should be permitted to perform autonomous reselection (in any state, and regardless of NC0/NC1/NC2 etc.) specifically to cells where handover is not supported.
Further work to ensure that either the serving BSS or the MS is able to be aware of the possibility of handover to target cells is therefore required (and in particular, not relying on a mapping table or similar).

6 Conclusion

This paper has highlighted that, both in Rel-8 and Rel-9, the applicability of existing NC mode and CCN active controls to CSG cells should be addressed, considering the cases where handover is possible to CSG cells, but not CSG cells, and possible to all cells. Furthermore, considering that handover may be possible only to some CSG cells (but not all), some means to a) make either the BSS or MS aware of this and b) use this information to avoid the various tasks which are required specifically for handover should be investigated.
� Although, technically, there is no CSG-specific behaviour relating to inbound handover (i.e. no changes since Rel-8), it is clear that such functionality could only be tested with Rel-9 BSS and Rel-9 MS.






