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Introduction
The Rel-17 work item for additional enhancements for NB-IoT and LTE-MTC was approved at TSG RAN#88-e with latest WID revision [1]. At RAN4 #103-e, the technical discussion on BS demodulation requirements for NB-IoT was continued [2] and simulation assumptions for NPUSCH format 1 were finalized [3]:

Table 5-3: Summary of simulation assumption for NPUSCH format 1
	Parameter
	Value

	Number of antennas
	1T2R

	Propagation condition
	ETU 1Hz Low

	SCS
	15KHz

	Frequency Resource
	     12 tones

	Modulation order
	16QAM

	Number of Repetition
	1

	TB Scheduling
	single-TB scheduling

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	(IRU, ITBS), TBS
	 (0,15), 280bits

	RV
	{0,2,0,2}

	Max number of HARQ transmission
	4


This contribution provides our BS demodulation performance proposals for alignment and for the specification. 
NPUSCH format 1 16QAM performance 
Link-level simulations have been performed based on the agreed simulation assumptions in [3] with real channel and noise estimation. 
Simulation results for SNR required at 70% of maximum throughput are summarized in Table 1.
Table 1: SNR at 70% of maximum TP of proposed new FRCs for 16QAM in NB-IoT uplink
	Reference channel
	12 tones / 280 bits

	SNR [dB]
@TP=70%, ETU1, with HARQ
	5.7


	
	Include simulation result of 5.7 dB to final simulation summary for NPUSCH format 1 16QAM alignment results. 
Regarding performance with impairments, we propose to apply a margin of 2.5 dB as defined in [4], clause 7.3 dynamic range. 
	Use impairment margin of 2.5 dB for NPUSCH format 1 16QAM requirements. 
Conclusion
This contribution has provided our BS demodulation performance proposals for alignment and for the specification for NB-IoT 16QAM [1].
Following proposals are submitted for discussion:
1.  	Include simulation result of 5.7 dB to final simulation summary for NPUSCH format 1 16QAM alignment results.
	Use impairment margin of 2.5 dB for NPUSCH format 1 16QAM requirements. 
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