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1. Introduction

In RAN2#83b, RAN2 has discussed the NCL extension for massive small cell deployment and an LS has been sent to the RAN4 for the performance requirement evaluation of NCL extension.
Since NCL extension includes two cases, i.e., DCH and non-DCH, but consensus has not been reached for non-DCH case, this paper further discusses this case tries to conclude the way forward for non-DCH case.
2. Discussion

2.1 The purpose of small deployment

As discussed, there are two main purposes of deploying small cell:
· To improve the system capacity, including carrying more traffic and offloading traffic to small cells

· To improve the coverage performance, e.g., to compensate coverage whole

For the first purpose, theoretically it should be better to deploy more small cells (of cause, simulation shows that there should be an up limit), and the small cell could be either intra-frequency or inter-frequency; for the second purpose, normally the small cell is intra-frequency, and the number of small cell required should be limited. 
Since the NCL broadcasted in the system information is mainly for the non-DCH UE to find a cell reselection target, the question comes down to the question that if the small cell must be the target of a cell reselection, given different purpose of deploying small?
Question: if the small cell must be the target of a cell reselection, given different purpose of deploying small?
2.2 The need of including small cells in NCL in system info 
In order to answer the question above, the analysis could be done based on different purpose for different frequency layer.

· For the case of system capacity purpose
As mentioned above, for this purpose the small cell could be intra-frequency or inter-frequency, and there could be many of small cells. From mobility continuity point of view, there is no need to reselect to small cells of capacity purpose, since the macro coverage could guarantee the mobility continuity, especially for inter-frequency deployment case. For intra-frequency case, however, there could be some negative impacts, since intra-frequency small cells are kind of coverage holes if these small cells are not included in the intra-frequency NCL, in that sense, inter-frequency cell reselection will be performed when UEs are in the area of intra-frequency small cells, which in return would bring additional power consumption. 
Observation 1: for the case of system capacity purpose with deploying inter-frequency small cells, there is no need to reselect to inter-frequency small cells.
Observation 2: for the case of system capacity purpose with deploying intra-frequency small cells, if intra-frequency small cells are not included in NCL, reselection to macro inter-frequency cell will be performed when UEs are in the area of intra-frequency small cells.
There might be another possible benefit for reselection to small cells, since the small cell is for the purpose of offloading purpose, it is preferred that UEs could reselect to a small cell in advance, so that connection could be established directly without unnecessary handover signalling to small cell in DCH state. However, this claimed benefit remains arguable, since it is also preferred that offloading should be under the control of network, needless to say if the possible coming call is a CS call.
· For the case of coverage performance

As mentioned above, if the purpose of deploying small cell is to improve coverage, only intra-frequency small cells are needed. Since the purpose is to improve coverage, it is desirable that these small cells should be included in NCL as reselection target, otherwise, UE may suffer from being “out of service area” or an inter-frequency cell reselection has to be performed. However, since deployment for coverage performance is not the massive deployment case, i.e., just a couple of small cells to be deployed, in that sense, to extend NCL at cost of spec impact just for a couple of small cells also remains arguable.
Observation 3: for the case of coverage performance with deploying intra-frequency small cells, it is desirable to extend NCL to include small cells, at the cost of updating spec just for a couple of small cells.
2.3 Summary
From the analysis in the two sections above, we could see that there are both pros and cons if extending NCL to include small cells, for both cases of system capacity and coverage performance. It seems to us that some motivations for extending NCL to include intra-frequency small cell, either for the purpose of coverage performance or system capacity, makes some sense, thus we would like RAN2 to discuss the need of NCL extension under non DCH state.
Proposal: it is proposed RAN2 to discuss the need of NCL extension under non DCH state.

Here it should be noted that if small cell is deployed in a dedicated frequency layer, we assume there should be nothing related with NCL extension.
3. Conclusions
In this document we give an analysis of the need of NCL extension under non-DCH state, it is proposed that: 
Proposal: it is proposed RAN2 to discuss the need of NCL extension under non DCH state.
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