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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 the last RAN4 #88 meeting, a way-forward [2] was agreed for the interest companies to look into the desirable PHR report mapping for a UE capable of the enhanced PHR reporting.

In this paper, we discuss the PHR report mapping in FeNB-IoT UE 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.
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. 
Proposal 1. In the enhanced PHR reporting, define a single PHR report mapping table for NB-IoT UEs across different coverage levels.
For different UE power class on the other hand, the mapping can be defined unambiguously. Considering that the UE power class PC6 is more likely to operate at its maximum transmit power, the PHR table can be separately defined to provide a better granularity in the negative power headroom range.
It should also be noted that defining an overly finer PHR mapping grid does not necessarily imply more accurate PHR reporting since the accuracy of the reported power headroom is fundamentally limited by the accuracy of the underlying NRSRP measurement. Therefore, the smallest PHR bin size each report mapping represents may remain comparable to the legacy PHR mapping, e.g., no finer than 3~4dB.
Proposal 2. Adopt Table 1 and Table 2 for the enhanced PHR report mapping table for UE power class PC3/5 and 6, respectively.






Table 1. Enhanced PHR report mapping table with 4-bit resolution for UE power class PC3 and 5
	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



Table 2. Enhanced PHR report mapping table with 4-bit resolution for UE power class PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -45

	POWER_HEADROOM_1
	-45  PH  -41

	POWER_HEADROOM_2
	-41  PH  -37

	POWER_HEADROOM_3
	-37  PH  -33

	POWER_HEADROOM_4
	-33  PH  -29

	POWER_HEADROOM_5
	-29  PH  -25

	POWER_HEADROOM_6
	-25  PH  -21

	POWER_HEADROOM_7
	-21  PH  -17

	POWER_HEADROOM_8
	-17  PH  -13

	POWER_HEADROOM_9
	-13  PH  -9

	POWER_HEADROOM_10
	-9  PH  -5

	POWER_HEADROOM_11
	-5  PH  -1

	POWER_HEADROOM_12
	-1  PH  3

	POWER_HEADROOM_13
	3  PH  7

	POWER_HEADROOM_14
	7  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 a single PHR report mapping table for NB-IoT UEs across different coverage level.
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