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1. Introduction
Neighbour cell lists are usually designed so as to guide UE in making measurement on most probable surrounding cells. How to manage the neighbour cell lists is an important problem in LTE. This paper would like to further discuss about how to implement the neighbour cell lists through self-optimization in the scope of LTE.

2. Discussion
Traditionally, the neighbour cell lists could be generated at the radio planning phase by simple analysis of the geographical position of adjacent base stations. The neighbour cell lists through self-optimization are needed for better handover quality in LTE. eNBs update their neighbour lists more dynamically than in UTRAN, especially for Home eNBs. Because the LTE system allows for a potential deployment of a very large number of Home eNBs, and adding or removing a Home eNB in the network occurs at a much more frequent          pace[1].
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                           Figure1: Cell change effect on neighbour cell lists
From the figure1, we can see that if eNB shuts down or breaks down, the neighbour cell lists of related cells will be affected, e.g., figure2.
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Figure2: An example for adjusting neighbour cell lists

Here for some reasons, e.g. neighbour cell lists are not easy to be configured precisely and even configuration mistakes may occur during the initial stage of network construction, Cell A and Cell C are not configured with neighbour relationships. When Cell B becomes invalid, neighbour relationships between Cell A and Cell C could be renewed, or handover continuity can not be guaranteed. With UE reports and eNB scanning surrounding neighbour cells, the neighbour cell lists can be adjusted, neighbour relationships between Cell A and Cell C can be added.
Invalid Cell will also change the neighbour cell lists in related eNBs. On one hand, neighbour cell lists broadcast or transmission will cost radio resource; on the other hand, UE receives unchanged measurement control message, it will make UE consume too much resource in detecting inexistent cells. We have two ways to optimise the lists, in order to make the lists approach the real network. 
2.1 implement self- optimization for neighbour cell lists with eNB notification
When eNB knows cell change in itself, eNB sends “cell change notification” message including the cell change information to SON server, e.g. cell ID and eNB ID list. According to the cell change information, SON server can find the related eNBs, whose neighbour cell lists will be adjusted, therefore SON server will send this message to the related eNBs. Each eNB receives this message will start to adjust neighbour cell lists.
In practice, the following behaviour is expected to handle neighbour cell lists in this situation：

1. When eNB finds its own cell become invalid, it will send “cell change notification” to SON Server;
2. SON Server receives this notification, considering system tolerance and system robusticity, it will decide whether to trigger the neighbour cell lists optimization process. If it decides to do so, it will organize “neighbour cell lists notification” to each related eNB, e.g. cell ID and eNB ID list. SON Server manages the eNB relationships, which can be achieved by determination of a rough location of the eNB or by eNB reports. 
3. SON Server distributes the “neighbour cell lists notification” messages to the related eNBs.
4. eNB which receives “neighbour cell lists notification” message, it will delete the invalid cell listed in  the notification message in its local neighbour cell lists. Furthermore, we suggest eNB will start to detect surrounding cells and adjust neighbour cell lists automatically, which is implemented by scanning or with help from UE. Cells which are not listed in pre-neighbour-cell-lists because of comparable weak signal, or whose coverage are adjusted automatically may enter into new neighbour cell lists, thus eNB can adjust full-scale neighbour cell lists.
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                                  Figure1: Handling neighbour cell lists with voluntary notification
2.2 implement self- optimization for neighbour cell lists without eNB notification
In this case, we assume eNB leaves network without notification, SON Server finds change occurred with certain eNB, for example, by transport layer detection or reading eNB status from OAM.

In practice, the following behaviour is expected to handle neighbour cell lists in this situation：
1. SON Server finds change occurred with certain eNB and determines the cell lists belong to invalid eNB, and then it will organize “neighbour cell lists notification” for each related eNB, e.g. cell ID and eNB ID list.
2. Follow 2.1, step3.
3. Follow 2.1, step4.
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                           Figure2: Handling neighbour cell lists without voluntary notification
3. Proposal
As discussion above, it is proposed that:
◆When cell change occurs, e.g. eNB shuts down or breaks down, neighbour cell lists will be adjusted with cell coverage consideration, and related neighbour cell lists could be updated automatically;

◆The neighbour cell lists update process can be initiated by eNB or SON Server according to different cases;
◆SON Server is responsible to notify the related eNBs, whose neighbour cell lists are affected by invalid cell, and related eNBs will update their neighbour cell lists;
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