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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)
Some initial discussions took place at RAN2#103bis and the following agreement was made:

	RAN2#103bis agreements:
· ANR reporting for NB-IoT only uses idle-mode measurements (i.e. we won’t introduce connected mode measurements)




In this document, we discuss a method where the ANR measurements are performed in idle mode based on natural UE mobility. 
2 Discussion
2.1 Background
The purpose of ANR is described in TS 36.300 22.3.2a as follows:

	The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). 

A Neighbour Cell Relation (NCR) in the context of ANR is defined as follows:

An existing Neighbour Relation from a source cell to a target cell means that eNB controlling the source cell:

a)
Knows the ECGI/CGI and PCI of the target cell.

b)
Has an entry in the Neighbour Relation Table for the source cell identifying the target cell.

c)
Has the attributes in this Neighbour Relation Table entry defined, either by O&M or set to default values.


Observation 1: The purpose of ANR is to build a ‘semi-static’ relation between two cells. ANR is not a real-time function.
2.2 ANR in NB-IoT
At RAN2#103bis, a proposed solution [3] was for the eNB to configure the UE for ‘ANR measurement’, move the UE to idle so it can performs the measurement and the UE to reconnect immediately to report the measurement. 

Although this is possible, we think that the method does not have the benefit of LTE, where the eNB could ask the UE first to report the PCI of the strongest cell and ask the UE to read the ECGI only for cells for which it did not have the relation for this PCI. In addition, the need for establishing a new connection only for the purpose of reporting the ANR measurement will unnecessarily impact the UE power consumption.
An alternative method would be to let the UE performs ANR measurements during its natural mobility, i.e. when it UE moves and reselects to a new cell, it could record the neighbour relation (source cell, target cell).  The UE would report the “record neighbour relations” later at next connection establishment.

This approach would have limited impact on UE power consumption, as the UE would usually not perform additional measurements and will only read the EGCI of cells it reselects to. In particular, this would not interact with relaxed monitoring, as there is no point to ask a static UE to continuously look for new neighbour relations. It could be discussed whether a UE configured for ANR measurements should perform cell reselection measurements (when not using relaxed monitoring) regardless of s-IntraSearch-P and s-InterSearch-P parameters. 

Considering the low cost requirement of NB-IoT devices, the number of stored measurements in the UE should be limited to a reasonable value, e.g. 4 same as UMTS, in order to keep the memory requirement of the UE low.

With this method, it is not possible to provide assistance info to the UE, e.g. which cells are of no interest, However, we do not see this as an issue as the NW can discard the reported neighbour relations that it already knows and statistically, some UEs will report new neighbour relations. 

Based on the method described above, we propose to agree on the following general principles:

Proposal 1: ANR measurements are performed during UE natural mobility and are reported at next connection establishment.

Proposal 2: UE does not perform additional measurements for ANR, but uses the measurements already required to do as part of the cell reselection process.

Proposal 3: The UE records a neighbour relation when the UE reselects to a new cell. 

Proposal 4: The number of recorded neighbour relations is limited to a reasonable value, e.g. 4.

Proposal 5: There is no need for assistance information (e.g. list of cells not to be reported) from the eNB. 

3 Conclusion
In this document, we have discussed a solution for ANR measurements in NB-IoT and made the following observation and proposals: 
Observation 1: The purpose of ANR is to build a ‘semi-static’ relation between two cells. ANR is not a real-time function.
Proposal 1: ANR measurements are performed during UE natural mobility and are reported at next connection establishment.

Proposal 2: UE does not perform additional measurements for ANR, but uses the measurements already required to do as part of the cell reselection process.

Proposal 3 The UE records a neighbour relation when the UE reselects to a new cell. 

Proposal 4: The number of recorded neighbour relations is limited to a reasonable value, e.g. 4.

Proposal 5: There is no need for assistance information (e.g. list of cells not to be reported) from the eNB. 
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