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1
Introduction
RAN3 have prioritised mobility in CELL_FACH as highest priority in the work item described in [1].
In this paper we discuss some of the practical issues in the UE to consider when determine how this can be supported.

2
Discussion
Currently in Rel-8, mobility in Idle mode is supported using autonomous search to detect CSG cells, followed by a reselection if a member cell is found. Autonomous search / reselection can also be supported in CELL_PCH and URA_PCH states. 
By definition, the UE chooses how and when to perform autonomous search. This allows implementation freedom to perform search based, for example, on RF fingerprint or other implementation specific means to determine that the UE is close to a potential member CSG cell. The UE should at least be able to find and reselect to previously visited member cells, but may also search for previously unvisited cells.
In addition, in Rel-9 mobility in CELL_DCH is supported. Due to the nature of CELL_DCH, as insufficient measurement opportunity provided by compressed mode gaps or DTX/DRX it’s not possible for a UE without, for example, a dual receiver to perform the whitelist verification on inter-RAT or inter-frequency cells without the use of “autonomous gaps” in order to obtain the target CSG cell system information. 

CELL_FACH falls somewhere in between; normally, mobility in CELL_FACH is performed using cell reselection and so it would be desirable to do the same when considering CSG cells. However, the gaps (fach measurement occasions or DRX) may not always be sufficient to perform SI reading of the target cell, if on another frequency or RAT. With the introduction of some CELL_FACH enhancements in Rel-11, it may be possible to perform SI reading using a longer DRX cycle and/or it may also be possible to use enhanced redirection procedure. 

The natural approach would be to assume that measurements in CELL_FACH will be performed using autonomous search. There is no reason why CELL_FACH mobility to CSG cells should need any special search requirements over and above what is defined for Idle or PCH states, especially if it may impact other mobility procedures.  

Proposal 1: Any support for measurement of CSG cells not listed in the neighbour list will use autonomous search, as per Idle mode Rel-8. The UE decides how and when to search.
The obvious problem with autonomous search is that the UE needs a certain amount of time to read system information in order to perform membership check. This is challenging/not possible for inter-freq and inter-RAT when fach measurement occasions, or very short DRX cycle length is used without impacting the performance of legacy mobility procedures. 
Proposal 2: UE is not required to perform autonomous search for inter-freq or inter-RAT CSG cells if the measurement opportunity (fach measurement occasion or DRX cycle) is not sufficient to read SI.
Proposal 2a: Intra-frequency autonomous search can be performed any time. If the UE is capable of reading inter-freq or inter-RAT cells SI (e.g. via 2nd receiver) without gaps then autonomous search can be performed any time. 
The above proposals could be considered as the baseline for CELL_FACH mobility to CSG cells. If it is seen as important to enable the UE to always have a possibility to reselect (or redirect) to a member CSG cell, then the NW either needs to move the UE to another state, or needs to reconfigure the UE with a long enough DRX cycle. In [2] we proposed that the UE can trigger a Cell Update when EUTRAN measurement results become available. The same approach could be used to inform the network of the presence of a CSG cell, either by sending a proximity indication (as per CELL_DCH, only if measurements are not possible without interfering with other measurements) or by sending measurement results (Without SI reading results). The network can then decide whether to perform redirection, or to move the UE to a more suitable state, or to provide a longer DRX period in order that the UE can perform SI reading and membership check. 

Proposal 3: UE can indicate CSG measurement results in Cell Update message. If the fach measurement occasions or DRX period is not enough to perform SI, the NW may reconfigure the UE into a suitable state or with a longer DRX period. 
Proposal 4: Consider whether redirection is a suitable solution, in addition to, or as an alternative to reselection.

3
Conclusion
In this contribution we provide some opinions on how measurements and reselection (and potentially redirection) to CSG cells can be supported in CELL_FACH state. The baseline should be considered as autonomous search, the requirements for autonomous search should be no more demanding than in other states, and if the limitations are not acceptable, we provide one approach whereby the NW may reconfigure the UE with a more suitable RRC state or DRX length to complete the mobility procedure.
Proposal 1: Any support for measurement of CSG cells not listed in the neighbour list will use autonomous search, as per Idle mode Rel-8. The UE decides how and when to search.
Proposal 2: UE is not required to perform autonomous search for inter-freq or inter-RAT CSG cells if the measurement opportunity (fach measurement occasion or DRX cycle) is not sufficient to read SI.

Proposal 2a: Intra-frequency autonomous search can be performed any time. If the UE is capable of reading inter-freq or inter-RAT cells SI (e.g. via 2nd receiver) without gaps then autonomous search can be performed any time. 
Proposal 3: UE can indicate CSG measurement results in Cell Update message. If the fach measurement occasions or DRX period is not enough to perform SI, the NW may reconfigure the UE into a suitable state or with a longer DRX period. 

Proposal 4: Consider whether redirection is a suitable solution, in addition to, or as an alternative to reselection. 
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