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1. Introduction

In RAN2#56 meeting and email discussion on point6 after the meeting, there were some discussion on necessity of Neighbour Cell List (NCL). It was our understanding that main motivation to remove NCL is for following two purposes.
· Management of NCL leads operational cost, and removal of NCL can reduce it.
· NCL is a relatively big part in system information, and removal of NCL can reduce size of system information.
On the other hand, we can consider that NCL can improve performance of cell search, and No-NCL might lead additional UE complexity. Reduction of operational cost is one of the important requirements in LTE. Hence, it’s necessary to consider whether it’s possible to support No-NCL without performance degradation and additional complexity. In this document, we discuss performance and behaviour in case of No-NCL.
Please note that we only discuss intra-frequency related information of NCL in this document. We believe that information for inter-frequency and inter-RAT needs to be informed by serving eNB.

2. Discussion
2.1.  Cell search performance
In email discussion on point6, there were some discussion about cell search performance with NCL and No-NCL. In our understanding, NCL can improve the performance in UMTS. However, this is only true, if timing difference (OP) is signalled in addition to scrambling code (MP). The other cases are no difference. In LTE, cell search behaviour is not so much different from UMTS in principle, and it will be valid to assume that timing difference and information which is equivalent to scrambling code in UMTS are also required to improve cell search performance in LTE. Therefore, we need to consider whether timing difference and cell ID (scrambling code equivalent) can be signalling to UE in LTE or not before discussion of cell search performance. If these are provided in LTE in usual scenario, UE cell search performance can be improved. If not, there is no cell search performance gain by NCL. It was our understanding that inclusion of timing difference in system information is not typical usage in UMTS because of operation cast. However, it’s not clear what this assumption is also valid in LTE. For example, we have SFN operation in LTE, and this requires synchronization among eNBs. Therefore, we proposed to consider operational cost to include timing difference in system information based on operator’s view on it from UMTS experience. We also think that it’s necessary to involve RAN1/4 to further progress cell search area.
2.2. UE complexity and required function in No-NCL
UE complexity in case of No-NCL might be increased in two functionalities, cell detection and SIB reception. We discussed these two points in this section.

In case of No-NCL, UE needs to find cell by itself. This behaviour is same as detection of "detected cell". Therefore, if LTE supports "detected cell" concept, UE complexity won’t be different so much between NCL and No-NCL. In LTE, we will need to support Access Point type eNB by plug & play manner. This will require "detected cell" concept in LTE. Hence, we can say that UE complexity won’t be increased by No-NCL for cell detection. 
We think that, in No-NCL scenario, UE needs to receive SIB(s) directly from neighbour cells and get required information from SIB(s) instead of NCL, since we assume that functionalities which are provided by NCL in UMTS (e.g. cell individual offset) need to be supported in LTE. For example, to support of cell individual offset concept, it could be considered that each cell sends offset value for own cell. UE receives those information from all or part of cells which UE can detect, and set individual offset. In UMTS, UE doesn’t need to get SIBs from neighbour cells before handover or cell reselection. Hence, this will lead additional complexity. In addition, it’s necessary to consider delay of SIB(s) reception. However, we can solve delay issue by frequent transmission of SIBs which includes information which related with NCL from neighbour cells. Otherwise, delay of SIB(s) reception can’t be negligible. Compared with NCL case, one limitation of above scheme in No-NCL case is that one common offset value has to be used among cells. In No-NCL, if operator would like to set that offset between Cell A and Cell B is 3dB, and offset between Cell A and Cell C is 2dB, this means offset between Cell B and Cell C is 1dB. However, in NCL, this can be configured without restriction. If operator would like to support this kind of operation, we need to have NCL.
2.3. Reduction of system information size
As stated in introduction, one of reason to support No-NCL is to reduce system information size. However, we think that the gain is not big. As discussed in section2.2, we think that each cell needs to send serving cell information frequently to reduce delay of SIB(s) reception in No-NCL, even though size of serving cell information is not so big. In case of NCL, each cell needs to send NCL which is relatively big, but the frequency won’t be so high. From this meaning, we think that reduction of message size which can be achieved by No-NCL is not big. Hence, benefit to support No-NCL will be only for operation, and we should focus on the aspect.
3. Conclusion

In this document, we discuss No-NCL scenario. We proposed that RAN2 discuss contents of section2, and consider it to decide way forward on this topic.
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