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1 Introduction

Recently, several proposals have been made for the “Automatic Neighbor Relation” (ANR) [1] function.
According to these ANR discussions, each eNB orders UEs to search for possible neighbor cells in active mode and through the measurement reports from UEs, the eNB can decide whether additional investigation of a possible new neighbor is required. Once a new potential neighbor is identified, the eNB will update its Neighbor Relation lists [2], [3] and establish X2 interface if needed. Absorb enough is a must for mobile network to maintain its mobility.

However from the experience of operating GERAN and 3G, we know that too many neighbour cells may cause the quality of measurement to degrade for it will take more time to measure more cells. Furthermore, too many neighbors also cause the low efficiency of handover and cell reselection. It will take more time for eNB to make handover decision. At last, more power is used than in less neighbors conditions. 

So we think that remove extra neighbour cells may be another important function of ANR especially for mature network.
2 Application Scenarios
It’s very common to delete a useless serving-neighbor pair, for example, when a former eNB is split to several eNBs, eNB removal, insertion of another cell or TX power decrease causing minor coverage area. We think that neighbour cell removal should be a function performed automatically..

1) No. of triggered Hand Over to a certain neighbor pair below a certain threshold. Too many neighbors may cause degradation of Hando Over Performance. 
2) O&M result. If a certain eNB is removed, we can delete the relation directly.

3 Extra neighbour cell removal

Since neighbor list maintenance is a key function of SON and when it is modified, several modules may be affected. When the network is normally running and more candidate neighbour cell may be adopted for a certain serving cell. We can initiate extra neighbour cell removal procedure as below.
1) Step 1: candidate cell determination. Decision input may be performance data, measurement counting system or O&M system. 
2) Step 2: modify neighbor list of a serving cell. In this step, after modifying neighbor list, the removed cell will not be considered in handover rank.
3) Step 3: modify SIB or measurement related messages. In this step, network will notify corresponding UEs through SIB or measurement related messages. Then UEs will stop measuring the unnecessary Phy-CID of the removed cell[5]. 
4) Step 4: normally, repeat step 2 to 3 in the corresponding neighbour cell. In order to avoid single-relationship, we need modify properties of the neighbor list of neighbor cell.
5) Step 5: if needed, delete X2 interface and other related actions for example load information [1].
4 Conclusions and actions
In this contribution the Automatic Neighbor Cell List configuration/optimization related functionality is discussed. We propose adding neighbor cell removal as an own use case to be captured in TR 36.902 
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