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Background
As per [1], RAN 4 has agreed to define the performance requirements for NPUSCH with 16QAM reception, but there are still some issues left. In this paper, we will provide our initial simulation results and our views on these open issues.
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The simulation assumptions and open issues are captured as follows:
	Whether to define demodulation requirements for NPUSCH format 1 with 16QAM 
· Define NPUSCH format 1 requirements with 16QAM and single-TB scheduling.
Number of antennas: 1T2R
Frequency offset and time offset: No frequency offset and timing offset considered
Propagation conditions: ETU 1Hz Low
Repetition number: No repetition
Number of allocated tones
· Option 1: 3,6,12 tones 
· Option 2: 12 tones
Number of scheduled RUs and TBS
Interested companies are welcome to bring simulation results for next meeting and select one based on the evaluation results in the next meeting
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits 
· Option 2: (IRU, ITBS)=(19,3), TBS=1736 bits 
· Option 3: (IRU, ITBS)=(0,14), TBS=256 bits 
· Other options are not precluded


The open issues left are number of allocated tones and number of scheduled RUs and TBS. Other parameters missing are RV and max HARQ transmission number. We propose to reuse the existing parameters in TS 36.104. I.e. RV is {0, 2, 0, 2} and max HARQ transmission number is 4.
Proposal 1: Use max HARQ transmission number equal to 4 and RV = {0, 2, 0, 2}
Based on the proposal 1, we provide simulation results with different number of allocated tones and different combinations of IRU and ITBS as in Figure 1
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Figure 1a: (IRU, ITBS)=(0,15), TBS=280 bits
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Figure 1b: (IRU, ITBS)=(19,3), TBS=1736 bits
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Figure 1c: Option 3: (IRU, ITBS)=(0,14), TBS=256 bits 


Figure 1: Simulation results for NPUSCH
We can observe that different number of allocated tones have same performance. To reduce test number, we propose to only consider 12 tones.
Observation 1: Different number of allocated tones have same performance
Proposal 2: Only consider 12 tones
As for IRU and ITBS, we can observe that option 2 ((IRU, ITBS)=(19,3), TBS=1736 bits) has worse performance compared to option 1 and option 2 but target SNRs of all options are at reasonable ranges. We prefer option 1.
Observation 2: Option 2 ((IRU, ITBS)=(19, 3), TBS=1736 bits) has worse performance compared to option 1 and option 2 but target SNRs of all options are at reasonable ranges.
Proposal 3: Consider option 1 .I.e. (IRU, ITBS) = (0, 15), TBS=280 bits
Conclusion
In this paper, we provide our initial simulation results and our views on remain open issues of NPUSCH requirements. The observations and proposals are:
Observation 1: Different number of allocated tones have same performance
Proposal 2: Only consider 12 tones
Observation 2: Option 2 ((IRU, ITBS)=(19, 3), TBS=1736 bits) has worse performance compared to option 1 and option 2 but target SNRs of all options are at reasonable ranges.
Proposal 3: Consider option 1 .I.e. (IRU, ITBS) = (0, 15), TBS=280 bits
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