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1
Introduction
RAN4#74 agreed with the way forward on 256QAM supporting UE SDR test and its applicability [1].
· General parameters: 1 OFDM symbol for PDCCH, AWGN channel for simulation

· MCS: find proper MCS

· Option 1: MCS#27, skipping SF #0, #5

· FFS for TB success rate

· Option 2: MCS#26

· The following test cases will be defined for UE categories supporting 256QAM

· FDD single carrier and FDD CA:

· Single carrier: 20MHz

· 2DL CA+256QAM: 2x10MHz, 10+15MHz, 10+20MHz, 2x15MHz, 15+20MHz, 20+20MHz

· 3DL CA+256QAM: 3x20MHz, 15+20+20MHz, 10+20+20MHz, 15+15+20MHz, 10+15+20MHz, 10+10+20MHz, 10+15+15MHz, 5+10+20MHz

· TDD single carrier and TDD CA:

· Single carrier: 20MHz

· 2DL CA + 256QAM: 15+20MHz, 2x20MHz

· 3DL CA + 256QAM: 3x20MHz, 15+20+20MHz

· TDD FDD CA

· 2DL TDD FDD CA + 256QAM: 2x20MHz, 10+20MHz, 10+10MHz, 5+10MHz

· 3DL TDD FDD CA + 256QAM: 3x20MHz, 15+20+20MHz, 10+20+20MHz

· DC + 256QAM

· FFS 
In this contribution, we discuss the MCS used for SDR test based on our simulation results with impairments. 
2
Discussion
2.1
MCS selection for SDR test
Figure 1 shows the simulation result of TB success rate with MCS26 and MCS27. We also compare the scenario all the subframes scheduled with all but SF#0 and SF#5 is scheduled. The left figure is the simulation result without impairment and the right figure with impairment. It is observed the impairment causes the performance degradation especially for MCS27. For example, if we don’t assume Rx impairments, we need SNR=26dB to achieve 85% of TB success rate for MCS27 with full SF scheduling. However the required SNR for the same condition is degraded to 28dB if we consider Rx impairments. Even if we skip SF#0 and SF#5, the required SNR is around 27dB and it is still high SNR according to the discussion in RAN4 so far. 
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Figure 1
Comparison of full SF scheduling and skip SF#0 and SF#5 with MCS26 and MCS27. The left figure is TB success rate without impairments. The right figure is TB success rate with impairments.  
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Figure 2
TB success rate for different DL MCS scheduling with impairments (TM3, 2 layers, 256QAM). 
According to TS36.101, the SDR requirement is specified to achieve 85% of TB success rate using the maximum MCS. We think it is important to set the maximum MCS value in the SDR test, otherwise it is not verified UE is capable of the maximum MCS value. On the other hand, it is also observed that the required SNR is very high if we choose MCS27 in the SDR test supporting 256QAM. 
One possible compromise is to combine MCS 26 and MCS 27. Figure 2 shows the simulation result of the combined MCS scheduling with Rx impairments. The detailed DL scheduling is given in Appendix. Considering 85% of TB success rate, it is a good compromise if the ratio of MCS26 to MCS27 is set to 8:2 or 6:4. In this combination it is observed UE can achieve 85% TB success rate with SNR=25dB. Our preference is to set MCS26:MCS27=6:4, i.e., MCS26 for SF#0,1,2,5,6,7 and MCS27 in SF#3,4,8,9, in order to allocate MCS27 as much as possible.  
Proposal 1: For 256QAM SDR test, set MCS27 in SF#3,4,8,9 and MCS26 in SF#0,1,2,5,6,7. Set TB successful rate to 85%. 
3
Conclusions

Proposal 1: For 256QAM SDR test, set MCS27 in SF#3,4,8,9 and MCS26 in SF#0,1,2,5,6,7. Set TB successful rate to 85%. 
4
References
[1] R4-151078, “WF on 256QAM demodulation and CSI tests”, Huawei, HiSilicon. 
Appendix
	Parameters
	Unit
	Values

	MCS26 : MCS27
	
	0:10
	2:8
	4:6
	6:4
	8:2
	10:0

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	0.85
	0.85
	0.74
	0.74
	0.74
	0.74

	  For Sub-Frames 2,7
	
	0.85
	0.85
	0.85
	0.74
	0.74
	0.74

	  For Sub-Frames 3,8
	
	0.85
	0.85
	0.85
	0.85
	0.85
	0.74

	  For Sub-Frames 4,9
	
	0.85
	0.85
	0.85
	0.85
	0.85
	0.85

	  For Sub-Frame 5
	
	0.88
	0.77
	0.77
	0.77
	0.77
	0.77

	  For Sub-Frame 0
	
	0.78
	0.78
	0.78
	0.78
	0.78
	0.78

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	48936
	48936
	42368
	42368
	42368
	42368

	  For Sub-Frames 2,7
	Bits
	48936
	48936
	48936
	42368
	42368
	42368

	  For Sub-Frames 3,8
	Bits
	48936
	48936
	48936
	48936
	42368
	42368

	  For Sub-Frames 4,9
	Bits
	48936
	48936
	48936
	48936
	48936
	42368

	  For Sub-Frame 5
	Bits
	46888
	40576
	40576
	40576
	40576
	40576

	  For Sub-Frame 0
	Bits
	48936
	42368
	42368
	42368
	42368
	42368

	Number of Code Blocks
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	8
	8
	7
	7
	7
	7

	  For Sub-Frames 2,7
	
	8
	8
	8
	7
	7
	7

	  For Sub-Frames 3,8
	
	8
	8
	8
	8
	7
	7

	  For Sub-Frames 4,9
	
	8
	8
	8
	8
	8
	7

	  For Sub-Frame 5
	
	8
	7
	7
	7
	7
	7

	  For Sub-Frame 0
	
	8
	7
	7
	7
	7
	7

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	57600
	57600
	57600
	57600
	57600
	57600

	  For Sub-Frames 2,7
	Bits
	57600
	57600
	57600
	57600
	57600
	57600

	  For Sub-Frames 3,8
	Bits
	57600
	57600
	57600
	57600
	57600
	57600

	  For Sub-Frames 4,9
	Bits
	57600
	57600
	57600
	57600
	57600
	57600

	  For Sub-Frame 5
	Bits
	52992
	52992
	52992
	52992
	52992
	52992

	  For Sub-Frame 0
	Bits
	54336
	54336
	54336
	54336
	54336
	54336

	Number of layers
	
	2
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame 
	Mbps
	97.46
	94.89
	92.26
	89.63
	87.00
	84.38

	Notes
	CFI=1
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