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1 Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved [1]. One of the objectives in this work item is to support ANR reporting for network management.
Network management tool enhancement:

· SON support for reporting of [RAN2, RAN3]

· Cell Global Identity and strongest measured cell(s) (ANR)
In this document, we discuss the Cell Global Identity and strongest measured cell(s) (ANR) and give some observations and proposals. 
2 Discussion
2.1 ANR report in LTE
As shown in [2], the ANR function is illustrated in figure 1. 
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Figure 1. Automatic Neighbour Relation Function
· Step 0: The serving cell A has an ANR function. If the cell A needs to configure new neighbour cells, the eNB where the cell A belong to configures the UE to report the strongest cell by setting the report purpose as reportStrongestCells in measconfig in RRCConnectionReconfiguration.

· Step1: Once the UE found the strongest cell i.e. cell B on the frequency indicated in the MeasObjectEUTRA, the UE reports the found strongest cell to cell A. This report contains Cell B's PCI, but not its ECGI.
· Step 2: the cell A configures the UE to read the cell B’s ECGI by setting the report purpose as reportCGI in measconfig in RRCConnectionReconfiguration. 

· Step 2a: According to the cell B’s PCI detection in step 1, the UE in connected mode read the cell B’s system information to get the ECGI of cell B. to help the UE in connected mode to read the neighbor cell’s system information, the cell A may configures one or some Gap(s) to the UE.
· Step 3: the UE report cell B’s ECGI to cell A. In addition the UE reports the tracking area code and all PLMN IDs that have been detected.
In LTE, ANR is supported by measurement control procedures in connected mode. In addition, UE in RRC connected mode also needs to be configured with gap(s) to read the neighbour cell system information to get the ECGI. 
Observation 1: In LTE, UE reports both strongest cell and ECGI of strongest cell according to measurement configuration in RRCConnectionReconfiguration. 
Observation 2: In LTE, the UE in connected mode gets the strongest cell’s ECGI by reading the system information of the strongest cell.  
2.2 ANR report in NB-IoT
In NB-IoT, the UE does not support the measurement control procedures, performing neighbouring cell measurements or reading system information in connected mode. The support of ANR is not a sufficient motivation to introduce all these functionalities in NB-IoT. Alternative ways need to be considered to configure, measure and report the ANR measurements for NB-IoT.
Proposal 1: Measurement control procedures in connected mode are not used to configure, measure and report the ANR measurement in NB-IoT. 
As part of ANR, the UE needs to identify the strongest cell and read its ECGI. Introducing neighbouring cell measurements or reading system information in connected mode will have big impacts on both UE side and eNB side, which is not justified for the sole purpose of ANR. It is suggested to perform ANR in idle mode only. Note this is the method used for ANR in UMTS.
Proposal 2: ANR strongest cell measurements and ECGI reading are performed in idle mode only.
Power efficiency is very important for NB-IoT, especially for UEs with not rechargeable and not replaceable battery. So, it is proposed that the UE does not enter connected mode only to report ANR measurements. Instead, the UE can report them next time it enters connected mode. 
Proposal 3: UE does not enter connected mode only to report ANR measurements. UE can report them later when it enters connected mode.
As the purpose of ANR is to report information on neighbouring cells, security is needed to ensure user privacy. For UEs using the UP solution, there is no problem, the reporting can take place after AS security has been (re-)activated. For UEs using the CP solution, there is no AS security only NAS security, so RAN2 needs to discuss whether to support ANR with the CP solution.
Proposal 4: RAN2 to discuss whether to support ANR with the CP solution.

Proposal 5: ANR is supported with the UP solution. 
3 Conclusion
In this document, we have discussed the ANR report in NB-IoT and made the following observations and proposal: 
Observation 1: In LTE, UE reports both strongest cell and ECGI of strongest cell according to measurement configuration in RRCConnectionReconfiguration. 
Observation 2: In LTE, the UE in connected mode gets the strongest cell’s ECGI by reading the system information of the strongest cell.  
Proposal 1: Measurement control procedures in connected mode are not used to configure, measure and report the ANR measurement in NB-IoT. 
Proposal 2: ANR strongest cell measurements and ECGI reading are performed in idle mode only.

Proposal 3: UE does not enter connected mode only to report ANR measurements. UE can report them later when it enters connected mode.

Proposal 4: RAN2 to discuss whether to support ANR with CP solution.

Proposal 5: ANR is supported with the UP solution. 
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