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1. Introduction

In RAN#61 plenary, the WI of UMTS HetNet mobility was approved [1]. 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 RAN2#83, RAN2 have reached on the conclusion on the third bulletin. 
Agreements:

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
This paper further discusses the solutions and tries to conclude the way forward for the aspect.
2. Discussion

The need of NCL extension for DCH UEs for massive small cell deployment
As discussed, 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 unique detected small cell to the network side, while current size of NCL is 32 for each frequency level which might not be enough to contain both macro cells and small cells if deployed. 
The necessity of including all small cells is that if small cells could not be included in the NCL for the CELL_DCH UE, e.g., NCL in measurement control message, UE has to rely on some other mechanisms (e.g. the detect set measurement) to find the nearby small cells which might further delay the mobility to those small cells, thus handover performance could not be guaranteed. 
Therefore it is proposed to extend the size of the Intra-frequency and Inter-frequency NCL for Rel-12 DCH UE.
For the pre-Rel-12 UE, the extended cell is considered as the detected set cell. The handover performance may be impacted if UE could not guarantee the detected cell measurement requirement like the monitor set cell measurement requirement.
Proposal 1: It is proposed RAN2 to agree to extend the size of the Intra-frequency and Inter-frequency NCL for Rel-12 CELL_DCH UE.
How many cells to be extended

According to the basic simulation assumption in TR25.800, the maximum number of the small cells is 16. However, the higher system throughout put gain could be reached according to our simulation result in case of more than 16 small cells. In addition, in some of current macro cell network deployment, there have been already more than 32 neighbour cells, not all the cells are placed in the NCL. Therefore it is proposed to extend the size of the NCL from 32 to 64. The extended cells could include both the small cell and the macro cell if necessary. The cell type could be indicated to UE for the small cell if it is needed for other mobility performance enhancement in [2].
Proposal 2: It is proposed RAN2 to discuss how many cells could be extended, it is further proposed RAN2 to consider 32.
The current measurement performance requirement defined in TS 25.133 is the lowest requirement for UE; actually UE could easier reach the higher requirement than this by the implement improvement.
Since measurement requirements are closely related with the size of NCL, anyway which should be evaluated by RAN4, there may be 3 options to be considered: 
· If the current measurement requirements could meet such extension, 
· If not, how many additional cells could be extended based on the current measurement requirements, 
· If there is a need to specify new measurement requirements to meet such extensions.
Proposal 2bis: It is proposed RAN2 to send an LS to RAN4, asking RAN4 to investigate the performance requirement impact of NCL extension.
The need of NCL extension for Non-DCH UEs
According to the definition in TS 25.304, the UE is required to perform measurements on all intra-frequency, inter-frequency and inter-RAT cells listed in system information. If the NCL is not extended for the non-DCH UEs, then the cell reselection to small cells may be not supported, e.g. in case of the intra-frequency small cell deployment, if the small cell is not in the NCL, UE could not re-select to the small cell when UE moves to the small cell, then UE may be in the out of service for the UE in RRC connected mode if there is no other inter-frequency cell is detected in the NCL.
According to the definition for CELL_FACH UE in TS 25.133:

the UE is "out of service area" if the UE has evaluated for 4 s that that the serving cell does not fulfil the cell selection criterion S and if the UE has not found any new suitable cell based on searches and measurements of the neighbour cells indicated in the measurement control system information during these 4 s.
Therefore UE may encounter the out of service issue if the NCL extension for the non-DCH could not be supported in case of the intra-frequency deployment.
In case of the inter-frequency deployment, the NCL extension is not so critical because there is no risk of being out of service as long as intra-frequency macro coverage can be guaranteed, besides, it is not necessary to re-select to inter-frequency small cell in non-DCH since there is no traffic offloading requirement under non-DCH state.
Proposal 3: It is proposed RAN2 to discuss the need of the intra-frequency and inter-frequency NCL extension for Non-DCH UE.
3. Conclusions
In this document we give an analysis of the solutions on the PSC allocation issue and propose the way forward. 
Proposal 1: It is proposed RAN2 to agree to extend the size of the Intra-frequency and Inter-frequency NCL for Rel-12 CELL_DCH UE.

Proposal 2: It is proposed RAN2 to discuss how many cells could be extended, it is further proposed RAN2 to consider 32.
Proposal 2bis: It is proposed RAN2 to send an LS to RAN4, asking RAN4 to investigate the performance requirement impact of NCL extension.
Proposal 3: It is proposed RAN2 to discuss the need of the intra-frequency and inter-frequency NCL extension for Non-DCH UE.
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