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1. 
Introduction

As part of the Work Item on Hetnet mobility enhancements, specifically about potential optimizations for dense Hetnet deployments, both RAN2 and RAN4 have discussed some options and respective impacts of extending the intra-frequency and inter-frequency neighbor lists.

This paper discusses further aspects and proposals with regard to such enhancement, based on recent RAN4 inputs ([1], [2]). 
2. 
Discussion
Regarding intra-frequency NCL size, RAN4 has discussed and concluded that for certain UE implementations there would be an impact to the current performance requirements. The size of NCL for intra frequency is currently 32, In our view this seems sufficient. Even with dense deployment of small cells, the effective SNR as seen at the UE is expected to decrease in the presence of more intra-frequency cells, thus the number of detectable intra-frequency cells may not necessarily increase. Thus we see no need to extend the NCL for the intra-frequency case (for all RRC states).
For the inter-frequency case, RAN4 concluded that extending the NCL is considered feasible without impacting the current performance requirements provided that no more than 32 cells on any one frequency are configured. For example, a 64 cells inter-frequency NCL, with 32 cells on f1 and 32 cells on f2, is not expected to have any impact on performance requirements. Such arguments should similarly apply to all RRC states.
The same conclusion was also reached during the RAN4 evaluation of the increase in number of monitored carriers, part of a separate RAN4 Work Item (on IncMon, [2])
Given the above considerations, the following proposals are made:
- The size of the intra-frequency NCL should remain 32 (as legacy);
- RAN2 could consider extending the inter-frequency NCL size to 64, if considered beneficial, as long as there is a cap of 32 cells per carrier. Such proposal would avoid any impact to RAN4 performance requirements, and also be aligned with the IncMon WI requirements (applicable to the additional neighbor carriers in that case).
3
Conclusion

The following is proposed to RAN2.
Proposal 1: The size of the intra-frequency NCL should remain 32 (as legacy);

Proposal 2: RAN2 could consider extending the inter-frequency NCL size to 64, as long as there is a cap of 32 cells per carrier (no impacts to RAN4 performance requirements).
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5. Annex A - RAN4 reply LS on NCL extension ([1])
Overall Description:

RAN4 would like to thank RAN2 for their liaison statement on extending neighbour cell list size. RAN4 has discussed the questions asked by RAN2, and provides the following response:

1) If the size of NCL is to be extended, from 32 to 64 for inter-frequency NCL and from 32 to 64 for intra-frequency NCL in both cases for CELL_DCH, CELL_FACH, CELL_PCH, URA_PCH & Idle, will it impact the current performance requirements defined by RAN4?

The answer to this question depends on UE implementation. For some companies’ implementations, no impact to performance was seen for extending the NCL size from 32 to 64 for intrafrequency or interfrequency in any RRC state, whereas for other implementations performance impacts are anticipated. Considering all the commercially available UE implementations, RAN4 view is that if the NCL size is increased, there would be an impact to the current performance requirements defined by RAN4.    
2) If requirements are impacted by the above NCL extensions, 

a. what are the expected requirements changes and impacts? 

b. what NCL extension size/value is considered feasible without impacting the current performance requirements defined by RAN4?

a. For the implementations where impact is seen, if the NCL size is increased beyond 32 cells on one carrier frequency, the performance could scale linearly with the NCL size increase. For example, with 48 cells on one carrier frequency, the existing delays are scaled by a factor of 1.5, for 64 cells by a scaling factor of 2.

b. It is considered feasible without impacting the current performance requirements provided that not more than 32 cells on any one frequency are configured. For example, a 64 cell interfrequency NCL with 32 cells on f1 and 32 cells on f2 is not expected to have any impact. It is of RAN4’s opinion that no relaxation on performance requirements is desirable.
Actions:
RAN4 asks RAN2 to consider the answers provided in their further work on UMTS Mobility enhancements for Heterogeneous Networks.
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