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Introduction
RAN2 informed RAN4 that 4 bits in the DPR MAC CE can be used to introduce power headroom levels with increased range and granularity in the enhanced PHR reporting [1]. 

In this paper, we discuss the necessary modification of the PHR report mapping in NB-IoT for the enhanced PHR reporting.
Discussion
In the existing RAN4 requirement, PHR report mapping is defined separately for different coverage levels and for different power class to make the best use of the limited number of bits available for PHR reporting. One limitation of the coverage dependent PHR report mapping table is that the incorrect coverage decision of the NB-IoT, due to noisy NRSRP measurement, may result in the suboptimal use of the PHR reporting as well.
[bookmark: _GoBack]Observation 1. Incorrect coverage decision due to noisy NRSRP measurement may lead to the suboptimal use of PHR reporting in the legacy PHR report mapping.
Given that NB IoT UE is now allowed to report up to 16 different PHR levels, it is better to have a one consolidated PHR report mapping table across the different UE’s coverage level to eliminate the aforementioned vulnerability to the incorrect coverage decision. Similarly, a single PHR report mapping can be used to serve the NB-IoT UEs with the different power classes.
Proposal 1. In the enhanced PHR reporting, define only one PHR report mapping table for NB-IoT UEs across different power classes and/or coverage levels.
Following the earlier RAN4 discussion on the PHR report mapping [2], the PHR mapping can be chosen to be able to cover the UL transmission with different number of tones and the different repetition levels. As discussed in [2], the PHR of 11dB or larger corresponds to the path loss condition where UE can support the UL transmission with 12 tones without repetition. Finer mapping beyond 11dB PHR may not assist the network decision any further due to the single PRB transmission in NB-IoT. On the other extreme, the PHR value of -34dB corresponds to the negative power headroom at the path loss condition where a UE configured with UL transmission with 12 tones requires the repetition level of 128. The PHR of -34dB is derived from the PHR level of -23dB of single tone transmission with the repetition level of 128 as discussed in [2], plus additional 10.79dB (=10*log10(12)) shortage when the actual UL transmission is configured with 12 tones. 
Proposal 2. Adopt the Table 1 for the enhanced PHR report mapping table.






Table 1. Enhanced PHR report mapping table with 4-bit resolution
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -34

	POWER_HEADROOM_1
	-34  PH  -31

	POWER_HEADROOM_2
	-31  PH  -28

	POWER_HEADROOM_3
	-28  PH  -23

	POWER_HEADROOM_4
	-23  PH  -20

	POWER_HEADROOM_5
	-20  PH  -17

	POWER_HEADROOM_6
	-17  PH  -14

	POWER_HEADROOM_7
	-14  PH  -11

	POWER_HEADROOM_8
	-11  PH  -8

	POWER_HEADROOM_9
	-8  PH  -5

	POWER_HEADROOM_10
	-5  PH  -2

	POWER_HEADROOM_11
	-2  PH  1

	POWER_HEADROOM_12
	1  PH  5

	POWER_HEADROOM_13
	5  PH  8

	POWER_HEADROOM_14
	8  PH  11

	POWER_HEADROOM_15
	PH ≥ 11



Conclusions
In this paper, we discussed the necessary modification of the PHR report mapping in NB-IoT for the enhanced PHR reporting.

Observation 1. Incorrect coverage decision due to noisy NRSRP measurement may lead to the suboptimal use of PHR reporting in the legacy PHR report mapping.
Proposal 1. In the enhanced PHR reporting, define only one PHR report mapping table for NB-IoT UEs across different power class and/or coverage level.
Proposal 2. Adopt the Table 1 for enhanced PHR report mapping table.
Table 1. Enhanced PHR report mapping table with 4-bit resolution
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -34

	POWER_HEADROOM_1
	-34  PH  -31

	POWER_HEADROOM_2
	-31  PH  -28

	POWER_HEADROOM_3
	-28  PH  -23

	POWER_HEADROOM_4
	-23  PH  -20

	POWER_HEADROOM_5
	-20  PH  -17

	POWER_HEADROOM_6
	-17  PH  -14

	POWER_HEADROOM_7
	-14  PH  -11

	POWER_HEADROOM_8
	-11  PH  -8

	POWER_HEADROOM_9
	-8  PH  -5

	POWER_HEADROOM_10
	-5  PH  -2

	POWER_HEADROOM_11
	-2  PH  1

	POWER_HEADROOM_12
	1  PH  5

	POWER_HEADROOM_13
	5  PH  8

	POWER_HEADROOM_14
	8  PH  11

	POWER_HEADROOM_15
	PH ≥ 11
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