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1 Background 
Based on RAN3 initiated work item [1] RAN2 started analyzing the possibilities for CELL_FACH mobility with CSG/hybrid cells. Several papers in this topic have been submitted for the RAN2#77 and #77bis meeting. In this paper we would like to discuss issues and propose solutions. 
2 Discussion
UE mobility based on the autonomous search function (ASF) for CSG cells has been based on the assumption that the concerned cells have not been included in the Neighboring Cell List (NCL). From the creation of this concept in Rel-8 the idea behind the ASF was that a UE shall be able to find a cell on its own, without having such a cell indicated in the NCL. Some papers suggest that there is a possibility that hybrid cells could be included in the normal NCL [2]. We think this assumption is not valid. Especially taking into account that hybrid cell will be deployed in dense urban scenarios where the NCLs are already fully utilized, and there is no space left for adding new cells. Hence we must stress that we cannot assume that hybrid cells will be added to the normal NCL broadcasted in the SIB for CELL_FACH mobility purposes.

Proposal 1: Do not assume that candidate cells for CELL_FACH mobility will be added to the normal macro NCL
However we think that, similar manner as in the CELL-DCH state, the network could become aware of proximity towards a CSG cell and current UE location at a cell level. In this case, while in CELL_DCH, the network can add a cell to the UE’s NCL to be further monitored. However this is currently not possible in Cell FACH. Since in CELL_FACH, the network has full control of the UE, we think that the modification of the neighbor cell list could also happen in this state meaning the network should be able to add some cells to the neighboring cell list of the UE for cell reselection purposes. This would have the clear advantage that certain CSG cells might be discovered quicker in CELL_FACH state with some network assistance (updating the NCL), without requiring all other UEs to perform these measurements. 
Proposal 2: The network can add or remove Cells to/from the NCL of UE in CELL_FACH in a dedicated manner.

CELL_FACH mobility to CSG cells requires different approaches dependent on the concerned scenario. In the intra-frequency scenario CELL_FACH mobility should be possible using the autonomous search function. 
The challenging scenario is the inter-frequency/RAT case. As pointed out in [2] the procedure of CSG reselection in CELL_FACH can be regarded as a set of steps consisting of detection, measuring and SIB reporting each causing some challenges. In our opinion detection of CSG cells outside NCL in CELL_FACH state could be left to UE implementation, with some help of the signalling in SIBs. Potentially, this could be performed with similar requirements as in Idle or CELL_PCH state
Proposal 3: Leave detection of CSG cells outside NCL in CELL_FACH state to UE implementation.
Measuring and SIB reading of CSG cell has cased some debates. We think the best way would be done without UE missing any data, or causing retransmission. This could be achieved using FACH measurement occasions or a long enough DRX cycle to perform these kinds of measurements. As already expressed by some UE manufacturers [3], [4] the FACH measurement occasions may not be enough to perform SIB reading and access control based on the acquired information. However, we think that a long enough DRX cycle may be enough to perform SI acquisition. Another possibility could be to move the UE to a different state (CELL_PCH) to perform SI acquisition, but this is still open. 
Proposal 4: CSG cells measuring and SIB reading could be performed with a long enough DRX cycle.
Eventually, after the UE has measured the cells and verified access rights to it the UE could perform reselection following the same rules as in Idle or CELL_PCH state.
3 Summary

RAN2 is kindly requested to discuss the CSG mobility limitations in CELL_FACH and add the proposed solution to the TR
Proposal 1: Do not assume that candidate cells for CELL_FACH mobility will be added to the normal macro NCL

Proposal 2: The network can add or remove Cells to/from the NCL of UE in CELL_FACH in a dedicated manner.

Proposal 3: Leave detection of CSG cells outside NCL in CELL_FACH state to UE implementation.

Proposal 4: CSG cells measuring and SIB reading could be performed with a long enough DRX cycle.
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