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1 Background
In RAN2#83 the following agreement was made in the context of massive small cells deployment:

Agreement:

For the solution options to massive deployment, it is proposed that the focus is on NCL extension for (FFS if this is for both CELL_DCH and non CELL_DCH) in the WI phase.
According to the objective of the WID [1], the work shall consider enhanced mobility support of Heterogeneous Networks for co-channel and dedicated frequency deployments. The work should focus on the aspects or problems already studied as part of the “Study on UMTS Heterogeneous Networks”. 

The detailed objectives of this work item are:

· Consider solutions for small cell discovery and identification.  Focus should be on proximity detection (UE based, NW based, UE based NW assisted) and the relaxed inter-frequency measurements for UE in Non DCH state (RAN2, RAN3, RAN4)

· Consider solutions to improve mobility for UEs with high speed. (RAN2, RAN4)
· Consider solutions to support mobility function for massive small cell deployments focusing on extended NCL list. (RAN2,RAN3, RAN4)
Consider further mobility enhancements (e.g. intra-frequency event triggered reporting on the secondary carrier). (RAN2, RAN4)
In this contribution the NCL extension aspect for massive cell deployment in Heterogeneous Networks is analysed and discussed, the discussion is based on the proposals in [2].
2 Discussion
With a mass cell deployment in Heterogeneous networks, it is likely that there is not enough spare capacity in the neighbour cell list to include all small cells inside the coverage area of the macro cell. In existing deployments, the number of macro cells already approaches the maximum number. The required number of additional positions in the NCL for small cells in case of mass cell deployment is uncertain, but a doubling of the capacity is assumed to be sufficient. 

To enable information for small cells to be broadcast in the neighbour cell information in system information, and thus enable cell re-selection to small cells, it is proposed to add an additional 32 cells for both intra- and inter-frequency neighbours in a new SIB11xxx in REL-12:

Proposal 1: Add 32 intra- and inter-frequency neighbours in new SIB11xxx in REL-12.

Even though the NW-based proximity detection function enables a NW to dynamically configure the neighbours based on proximity, the NCL size needs to be also increased in CELL_DCH because the maximum number of neighbours changes when the UE switches between non-CELL_DCH and CELL_DCH. Hence it makes more sense to have the same maximum in all RRC states: 

Proposal 2: Add 32 intra- and inter-frequency neighbours to MEASUREMENT CONTROL message in REL-12.

According to 25.133 the UE in Idle, CELL_PCH, URA_PCH and CELL_FACH state is required to monitor up to 32 intra-frequency cells and 32 inter-frequency cells, and fulfil the cell re-selection performance requirements. Furthermore in CELL_DCH state, if the UE can monitor up to 32 intra-frequency cells, and 32 inter-frequency cells, then the UE shall fulfil the associated latencies to detect new cells, and perform CPICH measurements.

The intention with the extended neighbour information is to enable the network to configure more cells, e.g. small cells, but that a similar cell re-selection and handover performance is observed for the additional cells that are configured. Therefore the intention is to keep the performance requirements in terms of cell re-selection performance (e.g. measurement frequencies and re-selection latency) and latencies to detect new cells, and perform CPICH measurements in CELL_DCH the same as in legacy.

The extended NCL size is not intended to affect the physical layer measurements in the UE. The physical layer measurements are performed with the same performance requirements, and reported with the same rate. But the NCL extension only affects the L3 filtering on top of the physical layer measurements, i.e. enables reporting of 64 cells based on the physical layer measurements. Thus the "only" change in 25.133 would be to change the maximum number of cells in the intra- and inter-frequency cell list the UE if capable, then shall be able to monitor from 32 to 64, the other requirements remain the same. 
Proposal 3: If a REL-12 UE in Idle mode, CELL_PCH, URA_PCH and CELL_FACH can monitor up to 64 intra-frequency cells, and 64 inter-frequency cells, then the UE shall fulfill the existing performance requirements for cell re-selection as specified in 25.133.

Proposal 4: If a REL-12 UE in CELL_DCH can monitor up to 64 intra-frequency cells, and 64 inter-frequency cells, then the UE shall fulfill the existing performance requirements to detect new cells and perform CPICH measurements as specified in 25.133.

3 Summary

RAN2 is kindly requested to discuss and agree the following proposals:

Proposal 1: Add 32 intra- and inter-frequency neighbours in new SIB11xxx in REL-12.

Proposal 2: Add 32 intra- and inter-frequency neighbours to MEASUREMENT CONTROL message in REL-12.
Proposal 3: If a REL-12 UE in Idle mode, CELL_PCH, URA_PCH and CELL_FACH can monitor up to 64 intra-frequency cells, and 64 inter-frequency cells, then the UE shall fulfill the existing performance requirements for cell re-selection as specified in 25.133.

Proposal 4: If a REL-12 UE in CELL_DCH can monitor up to 64 intra-frequency cells, and 64 inter-frequency cells, then the UE shall fulfill the existing performance requirements to detect new cells and perform CPICH measurements as specified in 25.133.
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