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1	Introduction
In RAN#86, the WI Rel-17 enhancements for NB-IoT and LTE-MTC was approved [1]. The WI objectives are reproduced below.The objective is to specify the following enhancements to NB-IoT and/or LTE-MTC for BL/CE UEs. When an objective applies to NB-IoT, it is indicated with [NB-IoT]. When an objective applies to LTE-MTC, it is indicated with [LTE-MTC].

· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 

· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1]

· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]

· For UEs supporting PUSCH sub-PRB resource allocation, study and if found feasible, specify support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]

It can be seen that one of RAN4’s tasks is to specify the support of 16QAM in the UL for NB-IoT.
2	Discussion
It is well known that the SC-FDMA waveforms using 16QAM typically exhibit larger PAPR than those using QPSK. Therefore extra MPR may be needed for 16QAM. A similar simulation campaign as in Rel-13 is expected.
Proposal 1: Study and specify MPR for 16QAM for NB-IoT UL.
In RAN4#78bis, the MPR simulation assumptions were agreed for QPSK [2]. The key points are reproduced below.MPR=0 for single tone transmissions (worst case among 3.75 pi/2 BPSK, pi/4 QPSK, 15 kHz pi/2 BPSK, and pi/4 QPSK)
Image rejection = 25 dB
LO leakage = 25 dB
CIM3 = 60 dB
Power classes 3 and [5 in case approved]
Phase noise: If phase noise model is used in simulations it shall be reported in contribution
Pulse shaping filtering: If used companies shall report the parameters of filtering

We believe that these assumptions are still valid for 16QAM MPR simulations.
Proposal 2: The 16QAM MPR study should reuse the simulation assumptions for QPSK. Companies are encouraged to provide simulation results in the following meetings.
3	Conclusion
MPR study is identified as one of the tasks in order to support 16QAM in NB-IoT UL. And the following proposals are presented.
Proposal 1: Study and specify MPR for 16QAM for NB-IoT UL.
Proposal 2: The 16QAM MPR study should reuse the simulation assumptions for QPSK. Companies are encouraged to provide simulation results in the following meetings.
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