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1 Introduction

Recently, several proposals have been made for the “Automatic Neighbor Relation” (ANR) function [1].
In the ANR discussion, each eNB orders UEs to search for possible neighbor cells and by 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], [4] and establish X2 interface if needed. And furthermore, some reports even discuss the details of gaining cell global information in inter-RAT handover case [2].
The method above is all done in active mode that is when a user is making a call, browsing internet or downloading some files. Furthermore, when UE starts the procedure of ANR, it takes some extra time to search and listen to the candidate neighboring cells. Therefore, ANR procedure may affect the ongoing service.

Below we put forward a new ANR method: UE starts ANR in idle mode and then it will have no influence on ongoing service. It can be a stand-alone solution of ANR or an enhancement of active ANR. Furthermore, it will act well in inter-Freq or inter-RAT handover.
2 Detailed procedure of idle mode ANR
Step 1:  when UE camps on a suitable cell, it will monitor neighboring cells according to SIB, performing cell resection as depicted in [5]. UE will store the phy-cid, inter-frequency, inter-RAT information of neighbour cells. 
Step 2: when radio coverage becomes bad and UE finds no suitable cell according to storing Phy-cid, it will start idle mode ANR depicted as below.
Step3: UE will search in this order: intra-Freq, inter-Freq and inter-RAT. For example, for intra-Freq moment, if it finds a new phy-cid which means that it may be a candidate neighbour, then UE stops and saves its findings.
Step4 :UE can select time to report its findings(delayed reports) in the way as depicted in [6]
Step5:, Timers can be set between (2) and (3)
3 Comparison with active mode ANR solutions
 We can make some detailed comparison between active mode ANR and idle mode ANR
Idle mode ANR will not affect ongoing service, while active mode ANR may have some influence on service, especially in inter-Freq or inter-RAT measurement.
As in normal condition the number of UEs in idle mode is greatly more than that in active mode. Also these UEs are distributed here and there. They will find candidate neighbors faster and more precisely.

eNB installation happens mostly at night, at this time most UEs are in idle mode, so it is difficult to find candidate neighbour cell using active ANR.
Idle mode ANR has nothing to do with handover.
Idle mode ANR is suitable to intra-Freq, inter-Freq, and inter-RAT conditions.

It is also simpler: it doesn’t need to configure time gap to measure other RAT or frequency.

However, there may be some details need further study for idle mode ANR, such as
 (1) As UE in idle mode is a great number, before the new candidate neighbor cell is added in eNB and notified to UE, many UEs will report the same candidate in a short time.
4 Conclusion

Proposal 1: idle mode ANR should be preferred because it doesn’t affect ongoing service.
Proposal 2: the procedure of idle mode ANR as described above.
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