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1 Introduction
In the TSG RAN meeting #51, the new SI “Further enhancements for HNB and HeNB” was approved [1]. To evaluate the benefits of the enhancements for support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states is one objective of this SI.
Based on TS25.367 [2] and TS25.304 [3], the mobility for CELL_PCH and URA_PCH states were fully supported from RAN2 point of view. However, it is explicit defined not support CELL_FACH mobility in chapter 7.2 of  TS25.367 [2].

The cell reselection criteria described in this section is applicable when the UE is in the following call states: Idle Mode, Cell_PCH and URA_PCH states, but not Cell_FACH, unless otherwise stated.

In this paper, we discuss RAN2 impaction to support CELL_FACH mobility to CSG/Hybrid cells.
2 Discussion
In macro network for CELL_FACH mobility, UE only measurements the target cell which is included into the NCL (Neighbor Cell List). To support the CELL_FACH mobility, network requires put the neighboring cell into the NCL. We call this is NCL based CELL_FACH mobility mechanism.
In Rel-8 for supporting HNB, a new CELL_FACH mobility mechanism, autonomous search, was introduced for CSG/Hybrid cell. Autonomous search function enables UE (re)selects to its member CSG cells without rely on NCL and  Sintrasearch / Sintersearch/ SSearchRATm configuration.  UE is not required support autonomous search function in CELL_FACH state based on following description in TS25.304 [3].

The UE is required to perform autonomous search function in Idle, Cell_PCH and URA_PCH states.
2.1 Supporting NCL based CELL_FACH mobility

The CSG/hybrid cells were added into the NCL of Macro cells. In CELL_FACH state, while the measurement triggered for inter-frequency, inter-frequency, inter-RAT, the CSG/hybrid cell will be measured and ranked as a macro cell. 
In additional to normal cell reselect procedure, CSG capable UE need to evaluation whether the target cell is allowed to determine suitability for CSG cell. As the system information for target cell was already acquired by UE during ranking phase, UE can use it check whether the target cell is allowed. The access check process will less impact UE performance and we proposal to extend RAN2 specification to support NCL based CELL_FACH mobility for HNB.
Proposal 1: Support NCL based CELL_FACH mobility for CSG cell.

2.2 Supporting Autonomous Search in CELL_FACH state
CSG capable UE can (re)select to its member cell using function in Idle, Cell_PCH and URA_PCH states. If UE support autonomous search function, their are two performance aspect need to be considered:
Finger print match
To enable autonomous search, UE will maintain the finger print information for its member cell. While UE enter the fingerprint area, the autonomous search function is triggered. The finger print can be maintained use intra-frequency macro cell information. In this case, UE is not required measurement gap to detection when and/or where to search its member cell. This seems less impact on UE CELL_FACH performance.
Measurement the cells outside NCL
According to the TS 25.133 [4], In CELL_FACH state, the number of cells the UE shall be able to monitor is defined as below:
In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.

The cells included in the monitored set are defined by the system information from the serving RNC. After the UE performs autonomous search in CELL_FACH, the CSG cell(s) resulted from the autonomous search should also be monitored. So the number of the monitored cells may overrun 32.

For Intra-frequency measurements, CSG cells resulted from autonomous search shall be monitored within the intra frequency measurement period. It can be before or after monitoring cells in the NCL and implemented by the UE.

For Inter-frequency/inter-RAT measurements, the solution is more complex. The measurement activities for CSG cells resulted from autonomous search shall use measurement gaps. Reusing the rules for the macro cells is the simplest solution. The related measurement activities in CELL_FACH state for inter-frequency/inter-RAT CSG cells may be performed according to the IE "FACH measurement occasion info" in the system information block type 11/12 from the serving RNC.

However, the "FACH measurement occasion info" and cells in the NCL come from the serving RNC. In theory, the serving RNC just makes sure that the FACH measurement occasions are enough for the measurement activities of the cells in the NCL. If the number of the cells to be monitored is increased, the FACH measurement occasions may not work well. The potential matter should be evaluated.
Proposal 2: RAN2 should evaluate the impact of the cells resulted from the autonomous search on the measurement occasions for CELL_FACH status.

3 Conclusion

Based on the above discussion it is proposed that:

Proposal 1: Support NCL based CELL_FACH mobility for CSG cell.

Proposal 2: RAN2 should evaluate the impact of the cells resulted from the autonomous search on the measurement occasions for CELL_FACH status.
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