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1 Introduction
NB-IoT UE performs intra-frequency measurement in RRC_IDLE and RRC_CONNECTED states at a certain period. And measurement configuration and measurement reporting is not supported. But NRSRP and NRS-SINR are important references for operator to perform network planning and network optimization, in order to evaluate cell coverage and layout. This contribution mainly discusses the requirement and method of measurement reporting for NB-IoT from operator’s view.
2 Discussion

Requirement of measurement in NB-IoT
In current standard, NB-IoT UE performs intra-frequency measurement in idle mode and connected mode, i.e. NRSRP and NRSRQ. Since handover is not supported, measurement configuration and measurement reporting are not supported. But NRSRP and NRS-SINR are important reference information for operator to perform network planning and network optimization. In 2G/3G/4G commercial networks, we mainly rely on the measurement reports to identify the poor coverage cells and perform network optimization. 
Nowadays, in order to fetch the NRSRP and NRS-SINR of NB-IoT UE, one of the approach is to send the measurement report through application layer. In the UE side, the application layer has to fetch the current measurements from lower layer, and encapsulate them as application data and send them to the server or IoT platform. Both UE and server of IoT platform have to support this function. This method has following disadvantages:

1) It’s difficult for operator to make sure that every IoT service agrees to support measurement report as application layer data streaming; 

2) IoT service providers is not sure to share the measurement result data with operators;

3) Transmit measurement results through application layer may consume more radio resources and UE power than through AS layer.
Another approach to estimate NRSRP is by monitoring the UE CE level through random access procedure. However, due to large RSRP range in each CE level, the granularity is too large to calculate the exact NRSRP and/or NRS-SINR distribution. In addition, the access CE level may be different from that in idle mode. For example, UE considers itself as CE0 according the RSRP threshold broadcasted in SIB2. But UE fails to access at CE0 and successes in CE1 due to interferences in uplink or downlink.
Therefore, the existing method is not suitable to obtain NRSRP and NRS-SINR. 
Solution for measurement reporting in NB-IoT

If NB-IoT UE can report the serving cell’s measurement results with littler resource and power consumption, i.e. through MSG3 or MSG5, that would be great helpful for operator to perform network optimization. We propose NB-IoT supports at least the serving cell’s measurement reports in a simplified way.
Proposal 1: NB-IoT UE reports the latest serving cell’s measurements in MSG3 or MSG5.
Since NB-IoT UE always measure serving cell NRSRP, we propose the report at least contain NRSRP. NRS-SINR is also very important for network optimization, if the NRS-SINR result is available, it is also recommended to report.
Proposal2：At least the serving cell’s NRSRP is reported. NRS-SINR is also report if available.
Since measurement configure is not supported for NB-IoT, the trigger can be simply based on threshold which is broadcasted in system information or unicast transmitted in MSG4. UE reports the measurement results only when the NRSRP or NRS-SINR are lower than the thresholds.
Proposal3： Measurement reporting threshold is broadcasted in SI or unicast transmitted in MSG4.

3 Conclusions

In this paper, we have discussed measurement reporting for NB-IoT. We would like to propose:
Proposal 1: NB-IoT UE reports the latest serving cell’s measurements in MSG3 or MSG5.
Proposal2：At least the serving cell’s NRSRP is reported. NRS-SINR is also report if available.
Proposal3： Measurement reporting threshold is broadcasted in SI or unicast transmitted in MSG4.
4 Reference

[1] TS36.331 V13.5.0 Radio Resource Control (RRC) Protocol Specification

[2] TS36.133 V14.3.0 Requirements for support of radio resource management
