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1
Introduction
Prior discussions on the topic of PHR for Rel-13 NB-IoT [1] and Rel-14 eNB-IoT [2] covered a range of potential solutions, spanning a “negative infinity” report definition to an MCL-dependent offset to the minimum reported value.  Intel’s paper in the Rel-13 discussion [3] covers most of the aspects and can be fully reused for Rel-14. This paper addresses the additional aspects associated with Rel-14 eNB-IoT Power Class 6 UEs.

2
Discussion

For completeness, we have provided the proposals from [3] below:
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Referring to the RAN4 RF agreement regarding PC6, we refer to the RAN4 Chairman’s notes from RAN4 #80bis [4]:
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Because the PC6 UE is expected to be deployed in a network with MCL which is relaxed by 9 dB, there is no expected impact on the power headroom reporting.

Proposal 1: it is proposed to reuse the legacy LTE PHR table for the Rel-14 NB-IoT UEs with PC6.
3
Conclusions

This paper has addressed the aspects related to PHR for Rel-14 eNB-IoT Power Class 6 UEs and has made the following proposal:
Proposal 1: it is proposed to reuse the legacy LTE PHR table for the Rel-14 NB-IoT UEs with PC6.

4
References
[1] RP-160933, “Narrowband IoT,” Huawei, 3GPP RAN #72, June 2016
[2] eNB IoT WID

[3] R4-1704675, “On power headroom reporting for NB-IoT,” Intel Corporation, 3GPP RAN4 #83, May 2017
[4] R4-1609011, “RAN4#80bis Meeting report,” 3GPP RAN4 #81, November 2016

Proposal 1: It is proposed to reuse the legacy LTE PHR table for the Rel-13 NB-IoT.


Proposal 2: Based on an analysis of the BS demodulation requirements (Clause 8.5 in TS36.104), the range for p0-NominalNPUSCH, which corresponds to a nominal UE Tx power corresponding to RL=1, is not expected to extend much higher above -126 for single-subcarrier transmissions. Thus, it is proposed to offset the range of p0-NominalNPUSCH in order to give the network a more reasonable target for the nominal UE Tx power. Currently this range is {-126..24}, and the proposal is for {-136..14}.


Proposal 3: As an alternative to Proposal 2, it may be useful to offset p0-NominalNPUSCH by the MCL difference between NB-IoT and LTE of 20 dB; thus, the alternative proposal is for {-146, 4}.


Proposal 4: for 12-subcarrier transmissions, the nominal Tx power should be increased by 10*log10(12) = 10.8 dB =~ 10 dB in order to achieve the single-repetition level SNR at the BS. With the proposed offset, there is no problem to accommodate this in the range of p0-NominalNPUSCH.





Agreement: 


RAN4 shall assume MCL= 164-(23-P) dB for the lower output power UE









