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1 Introduction
Compared to R2-1802223 [1], the changes are:

· Update according to progress in RAN2#101bis, only proposals related to the FFSs are kept.
A new work item on “Further NB-IoT enhancement” was agreed at RAN#75 and revised at RAN#76 and RAN#77 [2]. One objective of this WID is the enhancement to PHR in NB-IoT:

UE Feedback

Support of extended NB-IoT power headroom report range and finer granularity [RAN2, RAN4, RAN1]

In the last RAN2#101bis, the following agreements for PHR enhancements were made [3]:

	· 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 discuss the remaining issues for PHR enhancement in NB-IoT.
2 Discussion
RAN2 has agreed to use the 2 reserved bits in current DPR MAC CE to provide up to 16 Power Headroom levels for PHR enhancements. The eNB needs to know whether the PHR in DPR MAC CE is legacy report or enhanced report. There are 2 options of indicating PHR enhancement in Msg3 to the eNB:

Option 1. Indicating PHR enhancement in RRC message
In Option 1, 1 bit in RRC signalling (i.e. RRCConnectionRequest-NB, RRCConnectionResume-NB, or RRCConnectionReestablishmentRequest-NB) is used to indicate whether PHR enhancement is used. 

Option 2. Indicating PHR enhancement by another LCID for CCCH
For NB-IoT, only LCID “00000” is used for CCCH in UL-SCH. We can use another LCID for CCCH (e.g. “01011”) to indicate that DPR with extended PH value is carried.
Table 1. Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101-10011
	Reserved

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Option 3. Indicating PHR enhancement implicitly by the eDPR
In this option, if the 2 reserved bits in DPR is set to ‘00’, the legacy DPR MAC CE is used. Otherwise, the eDPR MAC CE is used. In this option, up to 12 new PH values are provided.

In these 3 options, option 3 can only provide 12 new PH values. Option 1 needs 1 bit indication in RRC messages. Considering the features which we have agreed to introduce (e.g. DL channel quality report in Msg3, early contention resolution), there are less and less reserved bits in RRC Msg3. Especially in RRCConnectionReestablishmentRequest-NB for CP solution, if 2 reserved bits are used for DL channel quality report, only 1 reserved bit is left. Besides, PHR is a MAC procedure and PH values are carried by a MAC CE in Msg3, Option 2 seems more reasonable than Option 1 in which the PHR enhancement is indicated by RRC. Therefore, it is proposed to use a new LCID for CCCH to indicate 4 bits enhanced PHR in Msg3.
Proposal 1: Use a new LCID for CCCH to indicate 4 bits enhanced PHR in Msg3.
Regarding whether enhanced PHR in Msg3 is an optional or mandatory feature, in general, we think new feature should be introduced as optional. Thus, we prefer that report of the enhanced PHR in MSG3 is optional at the UE without capability signalling
Proposal 2: Report of the enhanced PHR in MSG3 is optional at the UE without capability signalling.
3 Conclusion

This paper focus on the remaining issues in PHR enhancements. Corresponding proposals are listed as below:
Proposal 1: Use a new LCID for CCCH to indicate 4 bits enhanced PHR in Msg3.
Proposal 2: Report of the enhanced PHR in MSG3 is optional at the UE without capability signalling.
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