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1 Background
During the Rel-11 Study Item phase for "Further enhancements for HNB and HeNB" (RP-120373) possible solutions for CSG mobility in CELL_FACH were discussed, and captured in chapter 6 of TR 37.803 "Mobility enhancements for HNB and HeNB". In the LS to RAN3 (R2-122998) it was noted:

RAN2 consider it is feasible to support CELL_FACH mobility to CSG cells and in the attached document (text updates to TR37.803) have provided the list of issues and a possible set of solutions. But RAN2 has not discussed the feasibility of the possible set of solutions.

Due to time constraints, discussion on the feasibility for the proposed solutions could not be concluded in RAN2.

Work on the Rel-12 Work Item "Further enhancements for H(e)NB mobility-Part 3" [1] started in RAN2#81. There is a UMTS only topic "CSG mobility in CELL_FACH" [2], [3], [4], and a joint topic "HeNB mobility into shared CSG cell" [5], [6], [7], [8]. The joint topic is not further discussed in this contribution. In RAN2#81 it was agreed [3]:
Proposal 1: The solution for intra-frequency CELL_FACH Reselection is with UE Autonomous Detection Search and Measure (as per Option A)

Solutions for inter-frequency UMTS, and iRAT LTE in CELL_FACH are for further discussion. 
As a reminder, the CSG mobility supported in Idle mode, CELL_PCH and URA_PCH includes:

· Manual CSG selection 
· Re-selection to CSG based on autonomous search (intra-frequency UMTS, inter-frequency UMTS, iRAT LTE)

In case of manual CSG selection the UE scans in the supported UTRA and/or LTE bands to find available CSG cells. AS reports the found CSG cells (CSG ID, HNB name, PLMN) to NAS for selection. 

CSG mobility includes both mobility to CSG cells and Hybrid cells from Rel-9. Mobility enables re-selection to CSG/Hybrid cells, with its CSG ID and PLMN in the UE's CSG whitelist (CSG member cells). The autonomous search depends on UE implementation (i.e. when and where to search for CSG member cells), except that the UE is required to detect at least previously visited CSG member cells within 6 minutes according to 25.133 (see section 4.2.2.11 "Reselection to CSG cells"). 

2 Discussion
The 2nd DRX cycle in CELL_FACH can be as long as the DRX cycle length in Idle mode and PCH states. When the 2nd DRX cycle is used, this enables the UE to perform the autonomous search function as in Idle mode and PCH states. 
Proposal 1: The solution for inter-frequency UMTS and iRAT LTE CSG mobility in CELL_FACH is based on autonomous search function when both UE and NW support the 2nd DRX in CELL_FACH.
The UE switches based on traffic activity and configured inactivity timers between continuous reception, 1st DRX cycle (if configured), and 2nd DRX cycle. A requirement to find previously visited CSG cells within 6 minutes can be applicable when the UE is using 2nd DRX cycle, assuming there is no data activity. This is a RAN4 issue, and we assume that RAN4 will define a reasonable test scenario. 
In case of manual CSG selection in CELL_FACH, the UE needs to do a complete scan in all supported bands for CSG cells. This may take some time, and in addition the UE may go in and out of DRX due to (background) traffic in CELL_FACH. However the CSG scan is a best effort activity anyway, but it is expected that under normal conditions this activity will complete in a time that is still reasonable from a user-perspective. 
Proposal 2: Manual CSG selection is supported in CELL_FACH when the 2nd DRX cycle is used.
An alternative solution for CSG mobility in CELL_FACH, when UE and NW do not support 2nd DRX cycle in CELL_FACH, can be discussed further. Solutions that have been discussed in the past can be divided roughly into NW control measurement gaps (e.g. 2nd DRX, or extended FACH measurement occasions) and UE controlled autonomous measurements (e.g. autonomous gaps). The UE controlled autonomous measurements can impact the performance in CELL_FACH (e.g. serving cell performance), user experience (lower bandwidth and higher latency) and network RRM (KPIs). Therefore if an alternative solution based on UE controlled autonomous measurements is agreed, there should be network control to enable this UE behavior (i.e. default switched off).  
3 Summary

RAN2 is kindly requested to discuss CSG mobility in CELL_FACH: 
Proposal 1: The solution for inter-frequency UMTS (and iRAT LTE dependent on UE support) CSG mobility in CELL_FACH is based on autonomous search function when both UE and NW support the 2nd DRX in CELL_FACH.

Proposal 2: Manual CSG selection is supported in CELL_FACH when the 2nd DRX cycle is used.
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