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Discussion and Decision
1 Introduction

In [1], one objective of the WID is to introduce support of extended NB-IoT power headroom report range and finer granularity. In RAN2#101bis, it was agreed –
· The two reserved bits in the DPR MAC control element are used for enhanced PHR reporting, i.e. 4 bits in total for the PH value.

· Send LS to RAN4 asking to introduce up to 16 power headroom levels in TS 36.133. LS wording can be checked offline.

· FFS Introduce new LCID code point for UL-SCH in NB-IoT in Table 6.2.1-2 to indicate CCCH and Enhanced Power Headroom Report.

· Introduce enhancedPHR-Indicator in SIB2-NB that indicates when enhanced PHR reporting is enabled in the cell.

· FFS if enhanced PHR reporting in MSG3 is an optional or mandatory feature.

· FFS Introduce ePHR reporting after MSG3.
In this contribution, we consider some remaining issues for PHR enhancement in NB-IoT.
2 PHR Enhancement
In NB-IoT, the Data Volume and Power Headroom report (DPR) is used to inform the eNB about the amount of data available in the uplink buffer and the difference between maximum and estimated power for NPUSCH transmission. It has been agreed to use the 2 reserved bits in the DPR to extend the PHR to 16 values. 
Currently, the range of the power headroom report is from -23,…,-19 dB with 1 dB granularity for each reporting level.  If the same granularity is maintained, the range can be increase to -23,…,-7 dB. Still, this might not be sufficient to capture the full possible range where UE in good radio condition can have power headroom greater than 10 dB. In this case, it is proposed that the range and granularity should be decided by RAN4.
Proposal 1: The range and granularity of ePHR should be decided by RAN4.

The DPR is included in Msg3 and the eNB would need to indicate to the UE that the network supports enhanced PHR reporting. It has been agreed to introduce enhancedPHR-Indicator in SIB2-NB that indicates when enhanced PHR reporting is enabled in the cell.
To distinguish between legacy and enhanced PHR reporting, it is proposed to use a new LCID to indicate enhanced PHR report in Msg3.
Proposal 2: Use a new LCID to indicate enhanced PH report in Msg3. 
Note that long transmission is rare for NB-IoT and PHR reporting after Msg3 is not needed.
3 Conclusions

In this contribution, we consider PHR enhancement for NB-IoT and make the following proposals –
Proposal 1: The range and granularity of ePHR should be decided by RAN4.

Proposal 2: Use a new LCID to indicate enhanced PH report in Msg3. 
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