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1. Introduction

In RAN2#103bis, the following agreements on ANR reporting for NB-IOT were made as in [1]:
	RAN2#103bis agreements:
· ANR reporting for NB-IoT only uses idle-mode measurements (i.e. we won’t introduce connected mode measurements)


In this contribution, it mainly make an analysis on the ANR reporting procedure for NB-IOT, and the parameters in ANR for SON in NB-IOT.
2. Discussion
By legacy LTE ANR in reference [2], the ANR function resides in the eNB and manages the conceptual Neighbour Relation Table (NRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NRT. ANR also contains the Neighbour Removal Function which removes outdated NRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific. 
2.1 ANR reporting procedure
In LTE, in order to detect the neighbour cell, as in figure.1, eNB will request UE to report the PCI of the strong cell, then eNB will further instruct UE to report the CGI, tracking area code and all PLMN IDs by reading the BCCH of neighbour cell. Base on the information from UE, eNB will setup a new X2 interface towards this new cell and update its NRT. For the step of UE reporting the PCI of the strong cell and the step of UE reporting the CGI instructed by eNB, in legacy measurement procedure, eNB will configure UE in connected mode to make measurement for each measId with reportConfig includes a purpose set to reportStrongestCellsForSON, and with reportConfig includes a purpose set to reportCGI, they are two independent step for UE measurement.
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Figure.1 (Figure 22.3.3-1 in 36.300): Automatic Neighbour Relation Function

For NB-IOT network, for power saving, it has been agreed that ANR reporting for NB-IoT only uses idle-mode measurements. In order to setup a new X2 interface in ANR, eNB should know the CGI used to send X2 setup request message. So, a common understanding is NB-IOT UE needs to read the CGI in IDLE mode based on a PCI information. However, this PCI information could be generated by two ways. In first way, eNB could receive the same PCI reporting from different UE or just one UE, and configure one of the UE(s) to read BCCH with a dedicated PCI. In the second way, eNB will choose one UE to continuously take the steps of PCI searching and CGI reading in IDLE status. Compared the first one, the second way have deleted the RRC connection procedure for PCI reporting. However, for second way, it is power wasting if UE reports the CGI that has been recorded in ANR, it could be solved by sending black list containing PCI in ANR table. Thus, it is necessary to evaluate the size of black list in real NB-IOT scenario, the second way will not be feasible if the black list is huge size. Meanwhile, white list could be applied in the second way, but this white list is also possibly generated by the similar function of PCI reporting, no extra power saving is seen in UE side, hence, the second way with white list is somehow similar to the first way.
Proposal1: It is necessary to evaluate the size of black list in real NB-IOT scenario, if eNB will configure IDLE UE take the continuous steps of PCI searching and CGI reading for ANR reporting.

2.2 Parameters in ANR
Each NCR has three attributes, the NoRemove, the NoHO and the NoX2 attribute. These attributes have the following definitions:
-
No Remove: If checked, the eNB shall not remove the Neighbour Cell Relation from the NRT.

-
No HO: If checked, the Neighbour Cell Relation shall not be used by the eNB for handover reasons.

-
No X2: If checked, the Neighbour Relation shall not use an X2 interface in order to initiate procedures towards the eNB parenting the target cell.
Considering that there is no handover in NB-IOT, the NoHO attribute in NRT needs to be deleted. 

In legacy ANR reporting, when the UE has found out the new cell's CGI, the UE reports the detected CGI to the serving cell eNB, in addition the UE reports the tracking area code and all PLMN IDs that have been detected. If the detected cell is a CSG or hybrid cell, the UE also reports the CSG ID to the serving cell eNB. All of parameters in legacy LTE could also be applied to NB-IOT UE if it is configured by network.
Proposal2: The NoHO attribute needs to be deleted in NB-IOT NRT.
Proposal3: The parameters including tracking area code, all PLMN IDs and CSG ID could also be applied to ANR reporting if it is configured by network.
3. Conclusion
In this contribution, the ANR, RA reporting, and RLF reporting is discussed , we have the following proposals：
Proposal1: It is necessary to evaluate the size of black list in real NB-IOT scenario, if eNB will configure UE in IDLE status to take the continuous steps of PCI searching and CGI reading for ANR reporting.

Proposal2: The NoHO attribute needs to be deleted in NB-IOT NRT.
Proposal3: The parameters including tracking area code, all PLMN IDs and CSG ID could also be applied to ANR reporting if it is configured by network.
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