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1 Background
In RAN2 NB-IoT adhoc meeting no agreements were reached on the support of UE measurement reporting in NB-IoT [1], [2], [3], [4]. For the security aspects in NB-IoT it was reconfirmed that [5]:

· We continue to assume that there is no AS security for the CP solution for NB-IOT. 
In this contribution it is proposed to support UE measurement reporting when at least AS security is supported, i.e. when solution 18 is configured.
2 Discussion

To meet the NB-IoT requirements for low complexity, low cost and battery lifetime a “lean” solution is needed. However in the process of removing features it should be carefully evaluated if features can be removed without impact, and it should be motivated why features are not needed, i.e. essential network operation and management functions should not be affected.

2.1 The need for measurement reporting

Network configuration

There is a need for the network to have intra- and inter-frequency neighbour cell information for configuration purposes. For example measurements are needed for the network operator to understand the deployment in network planning. Related to that, measurements are needed to configure intra-frequency and inter-frequency cell re-selection parameters in SIB4 and SIB5 (e.g. q-RxLevMin, q-OffsetCell, q-OffsetFreq, intraFreqNeighCellLIst, interFreqNeighCellList). Without measurement reports there is a need for drive test to support proper network configuration and deployment. In some scenarios the NB-IoT site may be co-located with an LTE site, and LTE measurements may be applicable to some extent. However NB-IoT has different physical layer characteristics, and coverage enhancements (indoor deployment) introduce new scenarios to be supported. 

Re-direction with RRC connection release

The need for redirection in RRC connection release for load balancing is discussed in [6].

To avoid blind redirection with RRC connection release there is a need for inter-frequency measurement reporting. Without measurements there is a risk that the device is redirected to a carrier where it cannot find a suitable cell, thereby increasing the power consumption of the device to perform inter-frequency cell re-selection. Or the UE may be assigned to a frequency while a stronger/better cell is available on another frequency.

Positioning

Positioning is an interesting (optional) feature that can applied to different NB-IoT use case, e.g. device tracking. Different positioning methods are specified in LTE. Possibly the RAT dependent methods, such as OTDOA/UTDOA and Enhanced Cell ID, are the more appropriate choices for NB-IoT, which do not rely on external component such as GPS, WiFi, BT, etc. The positioning accuracy in NB-IoT is a trade-off with the expected cost, complexity and power consumption. 

The Enhanced Cell ID is simple method that may fulfil some of the NB-IoT positioning requirements. RSRP/RSRQ measurements from the UE can be used to increase the positioning accuracy of the UE.

Based on the above use cases it is proposed:

Proposal 1: NB-IoT supports UE measurement reporting in connected mode of the measured results when the UE was in Idle mode at least when AS security is configured.

It is clarified that the UE is not intended to establish a connection "just" to report measured results from Idle mode, but that measured results from Idle mode can be reported when the UE is in connected mode. 

2.2 Measurement reporting solution

A measurement reporting solution is proposed that has minimum impact on the UE and does not increase the UE power consumption. When the UE is in Idle mode the UE performs intra- and inter-frequency measurements for cell re-selection. It is proposed that the UE reports the measured result that it obtained while in Idle. The UE is only required to report what it has measured in Idle mode i.e. there are no additional measurement requirements.
It is proposed to re-use the existing procedure to configure and report Idle mode measurement results:

Proposal 1a: The RRC connection reconfiguration procedure is used to configure Idle mode measurement reporting in the UE.
Proposal 1b: The MeasurementReport message is used to report Idle mode measurements.

It is proposed that the UE can report the measured RSRP/RSRQ for up to 8 intra-frequency cells when it was in Idle mode: 

Proposal 1c: For intra-frequency measurements the UE can include the rsrpResult and rsrqResult for up to maxCellReport (8) strongest intra-frequency cells indicated by phyCellId.

For inter-frequency measurement it is proposed that the UE reports the strongest cell of per frequency it has measured in Idle mode: 

Proposal 1d: For inter-frequency measurements the UE can include the rsrpResult and rsrqResult of the strongest cell (indicated by phyCellId) per frequency (maxFreq = 8).

A draft CR to 36.331 is provided for information about the details. 

3 Summary

RAN2 is kindly asked to discuss measurement reporting in NB-IoT:

Proposal 1: NB-IoT supports UE measurement reporting in connected mode of the measured results when the UE was in Idle mode at least when AS security is configured.

Proposal 1a: The RRC connection reconfiguration procedure is used to configure Idle mode measurement reporting in the UE.

Proposal 1b: The MeasurementReport message is used to report Idle mode measurements.

Proposal 1c: For intra-frequency measurements the UE can include the rsrpResult and rsrqResult for up to maxCellReport (8) strongest intra-frequency cells indicated by phyCellId.

Proposal 1d: For inter-frequency measurements the UE can include the rsrpResult and rsrqResult of the strongest cell (indicated by phyCellId) per frequency (maxFreq = 8).
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