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1 Introduction

In RAN2#83bis, RAN2 had discussed the need of the NCL extension for massive small cell deployments and an LS was sent to RAN4 asking possible performance requirement impacts [1]. RAN4 discussed the performance requirement impacts in RAN4#70 and a reply LS was sent back to RAN2 [2].
This document further analyzes the remaining open issues of the NCL extension based on the reply LS and proposals are suggested.
2 Discussion

2.1 RAN4 LS analysis
According to the answers in the reply LS which were summarized below:

· RAN4 view is that if the NCL size is increased, there would be an impact to the current performance requirements defined by RAN4
· The performance could scale linearly with the NCL size increase
· It is considered feasible without impacting the current performance requirements provided that not more than 32 cells on any one frequency are configured.
we could see that  there should be no impacts on measurement performance provided that not more than 32 cells on one frequency are configured in all UE state. Therefore it is feasible to extend the size of the inter-frequency neighbour cell list up to 64 on 2 frequencies with 32 as the maximum for each. 
Observation 1: it is feasible to extend the size of the inter-frequency NCL to 64 on 2 frequencies with 32 as the maximum for each, for both CELL_DCH and non_DCH UEs.
2.2 The need of extending intra-frequency cells in NCL
The massive small cells could be deployed for the throughput and coverage purpose in HetNet scenario, however, there might be some interference related issues in case of the massive intra-frequency small cell deployment, i.e. the coverage of small cells and macro cells are overlapped with each other:

· For the non-DCH UE, if the small cell information could not be placed in the SIB, UE could not reselect to these small cells when in the area of these small cells. The CELL_FACH/CELL_PCH UEs may encounter the out-of-service for several seconds till UE performs inter-freq cell reselection or cell reselection, which might further delay the service access for the non-DCH UE. 
· For the DCH UE, it is difficult and complicate to dynamically change the suitable neighbour cells in the MC message if there are more than 32 cells around, also, the same issue of interference as in non-DCH still exists, unless those intra-freq small cells causing interference could be added into the active set, while the direct way is to add those cells into the NCL so that UE could measure and report them. 

Observation 2: coverage overlapped small cells and macro cells of the same frequency will cause interference to each other if these cells are not included in NCL.
Taking the two observations above, it is proposed that the size of NCL for both intra-frequency and inter-frequency should be extended, and as discussed before, the extended size is suggested from 32 to 64.
Proposal 1: it is proposed RAN2 to agree the NCL extension for both intra-frequency and inter-frequency NCL, the size is suggested from 32 to 64 for each frequency.
2.3 Possible RAN2 specification impacts analysis
· For NCL extension in DCH
If the NCL extension is applied to CELL_DCH UEs, in order to avoid backward compatibility, the value of maxCellMeas should be extended from 32 to 64, correspondingly, the range of the CELL ID value in the extended neighbour cell list, which actually is the index, should also be extended from 32 to 64, for R12 UEs in dedicated Measurement Control message. 
In addition, the IE of measurement on RACH is impacted because the CELL ID value (index) used in the new SIB is extended, which is included in RRC Connection Request, Cell Update, Initial Direct Transfer, Uplink Direct Transfer, Measurement Report message.

According to the measurement control, the number of the reported cell in the measurement result is less than 32 based on the Reporting cell status IE, it is not necessary to extend the number of the cells in the measurement result, since it is not foreseen there are more than 32 cells meeting event criteria for a UE; meaning while, it is a possible case (HetNet deployment for example) that a cell could have more than 32 neighbour cells but the number of cells in one frequency layer for a DCH UE could detect should be less, in that sense, there is also no need to extend the number of cells to be included in the measured results.

Proposal2: it is proposed RAN2 not to extend the number of cells, for both event results and measured results, to be included in the measurement report message, i.e., measurement report is not touched.

For the Intra-frequency NCL extension, it has some relation the MBMS Neighbouring Cell p-t-m RB Information IE, similar case could also be observed for Position related IEs, since the MBMS and Position function is not foreseen as the promising feature, it is proposed to not cover the two function for the NCL extension.
Proposal3: it is proposed RAN2 not to touch MBMS and Positioning related specs if NCL extension is introduced.
There are some other messages which might be touched, including Common E-RGCH info FDD IE, Cells forbidden to affect Reporting range IE, RAN sharing it is proposed RAN2 to discuss if these IEs should also be updated accordingly.
Another main open issues here is, shall this NCL extension also be applied to multicarrier or multi-flow case, considering the fact that the main purpose of multicarrier or multi-flow is for the peak rate but not for coverage, also from simplicity point of view, NCL extension should be applied to the primary carrier only, i.e. network can only include extended NCL in the dedicated MC for intra-frequency measurement for primary carrier under multicarrier or multi-flow case.

Proposal4: It is proposed RAN2 to discuss how to use NCL extension under multicarrier and multi-flow scenarios under DCH state;

Proposal4bis: it is proposed RAN2 to agree that NCL extension should be used for intra-frequency measurement only for primary carrier under multicarrier or multi-flow case under DCH state.
· For NCL extension in non-DCH

If the NCL extension is also applied to non_DCH UEs, a new IE containing the extended neighbour cell NCL in the current SIB11/11bis/12 or a new SIB could be introduced. As discussed during last RAN2 meeting on the WI of SIB enhancements, it was agreed as a working assumption that any introduced enhanced mechanisms could applied to new SIBs, in that sense, if the extended NCL for non-DCH UEs is to be introduced as a standalone new SIB, such new SIB could enjoy the gains from those mechanisms to be introduced. Correspondingly, the two new PLMN list IE for the new SIB is added in the SIB 18.

Proposal5: It is proposed RAN2 to discuss and agree to introduce a new SIB to contain extended NCL under non-DCH state.
2.4 Summary
Based on the discussion above, we could try to have a summary of the items in the RAN2 spec to be discussed on possible impacts.
	Function
	Message impact analysis

	New SIB 
	New SIB for the NCL extension for non-DCH UEs

	RAN sharing
	New PLMN list IE for the new cells in SIB 18

	Inter-frequency and intra-frequency cell info list
	The value of the inter-frequency cell ID and size of the intra-and inter-frequency cell list is extended, which is included in Measurement Control

	Measurement on RACH
	The value of the inter-frequency cell ID is extended, which is included in RRC Connection Request, UDT, IDT, MR, CU

	Common E-RGCH info
	IE in RBR, PCR, etc. Decision is needed on whether to increase the number of cells configured with common E-RGCH info

	MBMS
	Suggest to be no impacts

	Positioning
	Suggest to be no impacts

	Reported cell list
	No more than 32 cells could be reported, Measurement Report is suggested to be not impacted.

	Cells forbidden to affect Reporting range IE
	Decision is needed on whether to increase the number of cells to be forbidden.

	Multi-carrier/multi-flow
	Decision is needed on whether NCL extension should be used for intra-frequency measurement only for primary carrier under multicarrier or multi-flow case under DCH state.


2.5 Possible RAN3 specification impact analysis
If the inter-frequency NCL extension is applied to the non-DCH UE, then RAN3 specification will be impacted, i.e. 25.423/ 9.2.1.31G Inter-frequency Cell Information.

3 Conclusion

This paper tried to have further analysis on the possible spec impacts of introducing NCL extension, it is proposed RAN2 to discuss the following proposals based on the summarized table.

Proposal 1: it is proposed RAN2 to agree the NCL extension for both intra-frequency and inter-frequency NCL, the size is suggested from 32 to 64 for each frequency.
Proposal2: it is proposed RAN2 not to extend the number of cells, for both event results and measured results, to be included in the measurement report message, i.e., measurement report is not touched.

Proposal3: it is proposed RAN2 not to touch MBMS and Positioning related specs if NCL extension is introduced.

Proposal4: It is proposed RAN2 to discuss how to use of NCL extension under multicarrier and multi-flow scenarios under DCH state;

Proposal4bis: it is proposed RAN2 to agree that NCL extension should be used for intra-frequency measurement only for primary carrier under multicarrier or multi-flow case under DCH state.
Proposal5: It is proposed RAN2 to discuss and agree to introduce a new SIB to contain extended NCL under non-DCH state.
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