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1 Background 
The Rel-8 work item "Support of UTRA HNB" [1] introduced basic functionality to support H(e)NB including CSG cells and idle mode mobility (manual CSG selection and CSG re-selection based on autonomous search excl. CELL_FACH state).
The Rel-9 work item "Support of HNB/HeNB enhancements" [2] introduced Hybrid cells with Rel-8 functionality, handover from Macro cell to CSG/Hybrid cells and manual CSG selection across PLMNs.

The (mainly RAN3) Rel-10 work item "HNB and HeNB Mobility Enhancements" [3] introduced H(e)NB to H(e)NB mobility. 
The Rel-11 study item "Further enhancements for HNB and HeNB" [4], among others, aims to enable "CELL_FACH mobility (possibly CELL_PCH/URA_PCH)". Limitations of HNB-to-HNB mobility in CELL_FACH have been discussed previously between RAN3 and RAN2 [5], [6]. RAN2 replied to RAN3 that the autonomous search function is not supported in CELL_FACH state, i.e. unless the CSG/Hybrid cell is included in the NCL, the UE will not find such cell. In LS [7] to RAN2#77 RAN3 asks RAN2 to "consider issues and solutions related to the limitations on CELL_FACH mobility support for CSG-capable UEs (in case of CSG/hybrid Cells)". RAN3 would appreciate a description of the problem and solutions in the form of a text proposal for TR 37.803.
2 Discussion
When the autonomous search function for CSG was introduced in Rel-8 it was introduced as a function left to UE implementation. However later (performance) requirements for the UE to find a previously visited CSG cell (6 minutes) were included in TS 25.133 [8] and test cases for intra-frequency, inter-frequency CSG re-selection and manual CSG selection were introduced in 34.123-1 [9]. The long DRX cycles available in Idle mode and CELL/URA_PCH limit the UE implementation effort to meet these requirements. 

When H(e)NB was introduced in Rel-8, autonomous search was not supported in CELL_FACH state to keep it simple. When the UE does not support "Enhanced UE DRX", such UE would rely on FACH measurement occasions, to perform autonomous search. During FACH measurement occasions [9] the UE has to perform inter-frequency and inter-RAT measurements, which would make such implementation challenging (i.e. inter-frequency CSG measurements, and system information reading target cell to acquire CSG-ID).
Proposal 1: Do not introduce autonomous search in CELL_FACH that relies on FACH measurement occasions.

It should also be noted that mobility into CSG in CELL_FACH state (and Idle mode and CELL_PCH/URA_PCH) is enabled with the H(e)NB is included in the NCL.

Implementation of the autonomous search function in the UE has a clear trade-off between power consumption, and latency with which CSG cells are detected. Thus implementation details of this function should be left to UE implementation, i.e. UE vendor can use their knowledge to implement this in the most efficient way. In the past proposals have been made to further specify the autonomous search requirements, but not agreed. Any such enhancements are also not required for CELL_FACH, even more this would lead to different behavior of the autonomous search function between CELL_FACH and the other supported UE states. 

Within the scope of further enhancements for CELL_FACH in Rel-11 a 2nd and longer DRX cycle in CELL_FACH is being discussed. The existing UE requirements and implementation effort could remain similar (e.g. acquiring system information of target CSG cell, and detection of both new and visited CSG cells on other frequencies) when the autonomous search is coupled with the use of the 2nd DRX in CELL_FACH. However at this point it is too early to discuss this further as details of this proposal are not agreed.

3 Summary

RAN2 is kindly requested to discuss the CSG mobility limitations in CELL_FACH:
Proposal 1: Do not introduce autonomous search in CELL_FACH that relies on FACH measurement occasions.
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