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1	Introduction
In the last RAN4 meeting, it was agreed to introduce UL 16QAM requirement for NPUSCH in Rel-17 NB-IoT. The detail simulation assumption was discussed to facilitate the requirement definition. The related agreement was captured into the WF [1] as
	· [bookmark: _Hlk101005014]Number of allocated subcarriers
· 12 tones
· Number of scheduled RUs and TBS
· (IRU, ITBS) = (0,15), TBS=280 bits
· RV
· 0,2,0,2
· Maximum number of HARQ transmission: 4
· Simulation assumption for NPUSCH format 1 (just for information)
	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)
	(0,15)

	RV
	{0,2,0,2}

	Max number of HARQ transmission
	4






In this contribution, the ideal and impairment simulation are provided for requirement derivation.
2	Simulation Results 
In this subsection, we provide the ideal and impairment results as illustrated in table 1.
Table 1: simulation results for UL NPUSCH1 with 16QAM
	Antenna configuration
	Propagation conditions
	(IRU, ITBS)
	Number of allocated subcarriers
	SNR@70 of max TP
(ideal)
	SNR@70% of max TP
(impairment)

	1T2R
	ETU1 low
	(0, 15)
	12
	7.57
	9.57



The related FRC for 16QAM is proposed as table 2
Table 2: FRC table for 16QAM
	Reference channel
	A16-5

	Subcarrier spacing (kHz)
	15

	Number of allocated subcarriers
	12

	Diversity
	No

	Modulation
	16QAM

	ITBS / IRU
	15 / 0

	Payload size (bits)
	280

	Allocated resource unit
	1

	Code rate (target)
	1/3

	Code rate (effective)
	0.528

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	576

	Total symbols per resource unit
	144

	Channel estimation length (ms) Note 1
	2



Proposal 1: RAN4 applies the following FRC for UL 16 QAM requirement.
	Reference channel
	A16-x

	Subcarrier spacing (kHz)
	15

	Number of allocated subcarriers
	12

	Diversity
	No

	Modulation
	16QAM

	ITBS / IRU
	15 / 0

	Payload size (bits)
	280

	Allocated resource unit
	1

	Code rate (target)
	1/3

	Code rate (effective)
	0.528

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	576

	Total symbols per resource unit
	144

	Channel estimation length (ms) Note 1
	2



3	Conclusion 
In this contribution, the simulation results with ideal and impairment are provided for requirement derivation.  
Proposal 1: RAN4 applies the following FRC for UL 16 QAM requirement.
	Reference channel
	A16-x

	Subcarrier spacing (kHz)
	15

	Number of allocated subcarriers
	12

	Diversity
	No

	Modulation
	16QAM

	ITBS / IRU
	15 / 0

	Payload size (bits)
	280

	Allocated resource unit
	1

	Code rate (target)
	1/3

	Code rate (effective)
	0.528

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	576

	Total symbols per resource unit
	144

	Channel estimation length (ms) Note 1
	2
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