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Introduction
[bookmark: _GoBack]In this contribution, we give both alignment and impairment results for NB-IoT PUSCH format 1.
Discussion
Evaluation cases were summarized in table below.
	Test
Number
	Subcarrier
Spacing
	Number
of Tones
	Number
of RU
	Number
of Repetition
	Propagation
Condition
	Antenna
Configuration
	MCS
	Modulation

	1
	3.75kHz
	1
	2
	1, 16, 64
	ETU1
	1 X 2
	0
	BPSK

	2
	15kHz
	1
	2
	1, 16, 64
	ETU1
	1 X 2
	0
	BPSK

	3
	15kHz
	12
	1
	2, 16, 64
	ETU1
	1 X 2
	9
	QPSK

	4
	15kHz
	6
	1
	2, 16, 64
	ETU1
	1 X 2
	7
	QPSK

	5
	15kHz
	3
	1
	2, 16, 64
	ETU1
	1 X 2
	3
	QPSK



	* Maximum number of transmission is 4

	* Channel estimation lengths are 16ms for 3.75kHz and 4ms for 15kHz

	* Timing/frequency offset estimation is performed



Alignment results: Reference SNR for 70% relative throughput was given in table 1 below. And table 2 gives impairment results.
Table 1: Alignment Results
	Test
Number
	Number
of Repetition
	SNR [dB]
 @ 70% Maximum Throughput

	1
	1
	-4.0 

	
	16
	-11.2 

	
	64
	-13.9 

	2
	1
	-4.6 

	
	16
	-12.0 

	
	64
	-15.7 

	3
	2
	-2.3 

	
	16
	-10.7 

	
	64
	-14.7 

	4
	2
	-3.4 

	
	16
	-11.3 

	
	64
	-15.2 

	5
	2
	-5.8 

	
	16
	-12.6 

	
	64
	-16.5


Table 2: Impairment Results
	Test
Number
	Number
of Repetition
	SNR [dB]
 @ 70% Maximum Throughput

	1
	1
	-2.5 

	
	16
	-9.2 

	
	64
	-11.9 

	2
	1
	-3.1 

	
	16
	-10.0 

	
	64
	-13.7 

	3
	2
	-0.8 

	
	16
	-8.7 

	
	64
	-12.7 

	4
	2
	-1.9 

	
	16
	-9.3 

	
	64
	-13.2 

	5
	2
	-4.3 

	
	16
	-10.6 

	
	64
	-14.5 



Conclusion
In this contribution, we give simulation results for NB-IoT PUSCH format 1.
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