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Discussion and decision
1. Introduction
The new RAN2 approved Work Item for Hetnet [1] lists in its objectives that:
Consider solutions to support mobility function for massive small cell deployments focusing on extended NCL list.
This document addresses the area of massive small cell deployment, and investigates the impact on legacy UEs of the proposed solutions.
2. Discussion
As a reminder TR25.800 lists the following solutions for massive small cell deployment:
1. Extend the neighbour cell list (NCL) size
Actually this method is not for addressing PSC confusion but for NCL size limitation. The main motivation of extending the size of NCL is to allow the network to include all the small cells in the NCL so that UE could report each detected small cell to the network side. More issues, however, might be expected in this solution, e.g., how many additional entries could be extended on top of existing size of NCL, should the measurement requirement be updated or not, etc.

2. Measurement event specific cell lists
The basic approach would be that a list of cells apply to some measurement events (e.g. the current NCL in CELL_INFO_LIST containing macro cells), and another list of cells apply for other measurement events (e.g. an extension to CELL_INFO_LIST containing LPN cells). 
3.
Configurable NCL in CELL_PCH and CELL_FACH

When the UE is in CELL_FACH or CELL_PCH, The Network can change the NCL of the UE using dedicated signalling, Cells can be added or removed from the list broadcasted in the SIB on a per UE basis.
A legacy UE will only be able to read the first 32 cells if the NCL is extended, and in the case of  the second solution (above) the legacy UE will not be able to read the entire list of small cells.
So we need to consider a solution which reduces the impact to legacy UEs in deployments with large number of small cells, whilst also (obviously)  introducing improvements for Rel-12 UEs.
A possible approach would be to identify the small cells within the NCL, this was also detailed in [1] and has the advantages, such that:

1) NCL size could still be increased (if required). 

2) Measurement events could be specific for those cells identified as small cells (for rel-12 UEs) 
A simple way to identify the small cells would be an indicator on each cell, perhaps using a bitmap but this would consume 32bits. So further solutions which consume fewer bits should perhaps be sought.
For example, an index is used to point to the start position of cells that are small cell in the NCL.  Here the index has a value of 19 (in the diagram below).  The network broadcast this index (5bits for list of length 32), which is read by only Rel-12 UEs since legacy UE will not be able to read new non-critical extensions.
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Then if the network broadcasts the legacy NCL but arranges the cells according to cell type (eg. Macro, small cell).  The NCL is read by both legacy and Rel-12 UEs.  The legacy UE performs its measurements and reselection as per legacy method.  With the new index indicator, the Rel-12 UEs are able to differentiate between a macro and small cell, which can be useful for applying different settings for measurement events to different type of cells.
3. Conclusions
It is suggested that RAN 2 should consider whether there can be simpler ways to identify small cells, that allows minimal changes to the network and ASN.1 and doesn’t detrimentally impact legacy UEs.
4. Reference

[1] RP-131348 UMTS Mobility enhancements for Heterogeneous Networks
[2] TR 25.800  Technical Report on UMTS Hetergeneous Networks
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