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1   Background
In RAN4#86Bis meeting, WF on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM [1] was agreed. Agreed test parameters for DMRS overhead reduction are shown below:
· Test parameters

· Target SNR range: TBD (Companies bring proposal)

· Transmission mode: TM3

· MCS: TBD

· Antenna configuration: 2x2 for 2-layer transmission per CC, and 4x4 for 4-layer transmission per CC

· CFI = 1

· Tx EVM

In this contribution, we propose test parameters for 1024QAM DL SDR tests.
2   Discussion
We hold the view that a 33dB SNR is feasible for 1024QAM DL requirements.
Proposal1: We propose 33dB as feasible SNR value for 1024QAM DL requirements. 

2.1   SDR test parameters

For SDR test parameters, we reuse existing test of SDR test parameters on TS 36.101 except FRC. For FRC of SDR test, there exist 5 options for MCS level based on RAN1 agreements [Annex]. Here we select the all MCS levels for SDR test simulations with 2% Tx EVM transmitting #0~#9 subframes. 
2.2   SDR simulation results

2.2.1   Bandwidth 10MHz

Table 1 gives simulation assumptions with 2-layer 10MHz SDR test.
Table 1 Simulation assumption with rank-2 10MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	10 MHz

1024QAM
	1
	10
	50
	AWGN
	2x2 Low

 correlation
	2%


Figure 1 gives simulation results with 2-layer 10MHz SDR test.
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Figure 1 Simulation result for rank-2 10MHz 

Table 2 gives the SNRs to achieve 85% max throughput for 2-layer 10MHz.
Table 2 Simulation results of 85% Max Throughput SNR for rank-2 10MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	52752
	27.38dB

	55056
	27.77dB

	57336 
	29.93dB

	59256
	29.76dB

	61664
	31.75dB


Observation1:  For sustained downlink data rate with 2x2 antenna configuration and with bandwidth 10MHz with TB size of 61664, 85% max throughput can be achieved at SNR of 31.75dB with Tx EVM 2%.

Table 3 gives simulation assumptions with 4-layer 10MHz SDR test.
Table 3 Simulation assumption with rank-4 10MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	10 MHz

1024QAM
	1
	10
	50
	AWGN
	4x4 Low

 correlation
	2%


Figure 2 gives simulation results with 4-layer 10MHz SDR test.
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Figure 2 Simulation result for rank-4 10MHz

Table 4 gives the SNRs to achieve 85% max throughput for 4-layer 10MHz.
Table 4 Simulation results of 85% Max Throughput SNR for rank-4 10MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	105528
	28.59dB

	110136
	29.76dB

	115040
	31.76dB

	119816
	33.45dB

	124464
	34.16dB


Observation2: For sustained downlink data rate with 4x4 antenna configuration and with bandwidth 10MHz with TB size of 115040, 85% max throughput can be achieved at SNR of 31.76dB with Tx EVM 2%
2.2.2   Bandwidth 15MHz

Table 5 gives simulation assumptions with 2-layer 15MHz SDR test.
Table 5 Simulation assumptions for rank-2 15MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	15 MHz

1024QAM
	1
	10
	75
	AWGN
	2x2 Low

 correlation
	2%


Figure 3 gives simulation results with 2-layer 15MHz SDR test.
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Figure 3 Simulation result for rank-2 15MHz

Table 6 gives the SNRs to achieve 85% max throughput for 2-layer 15MHz.
Table 6 Simulation results of 85% Max Throughput SNR for rank-2 15MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	78704
	27.40dB

	81176
	27.45dB

	84760
	29.35dB

	90816
	30.98dB

	93800
	31.76dB


Observation3: For sustained downlink data rate with 2x2 antenna configuration and with bandwidth 15MHz with TB size of 93800, 85% max throughput can be achieved at SNR of 31.76dB with Tx EVM 2%

Table 7 gives simulation assumptions with 4-layer 15MHz SDR test.
Table 7 Simulation result for rank-4 15MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	15 MHz

1024QAM
	1
	10
	75
	AWGN
	4x4 Low

correlation
	2%


Figure 4 gives simulation results with 4-layer 15MHz SDR test.
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Figure 4 Simulation result for rank-4 15MHz

Table 8 gives the SNRs to achieve 85% max throughput for 4-layer 15MHz.
Table 8 Simulation results of 85% Max Throughput SNR for rank-4 15MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	157432
	29.03dB

	161760
	29.49dB

	169544
	30.68dB

	181656
	33.76dB

	187712
	35.70dB


Observation4: For sustained downlink data rate with 4x4 antenna configuration and with bandwidth 15MHz with TB size of 169544, 85% max throughput can be achieved at SNR of 30.68dB with Tx EVM 2%
2.2.3   Bandwidth 20MHz

Table 9 gives simulation assumptions with 2-layer 20MHz SDR test.
Table 9 Simulation result for rank-2 20MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	20 MHz

1024QAM
	1
	10
	100
	AWGN
	2x2 Low

 correlation
	2%


Figure 5 gives simulation results with 2-layer 20MHz SDR test.
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Figure 5 Simulation result for rank-2 20MHz

Table 10 gives the SNRs to achieve 85% max throughput for 2-layer 20MHz.
Table 10 Simulation results of 85% Max Throughput SNR for rank-2 20MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	105528
	27.41dB

	110136
	27.47dB

	115040
	29.42dB

	119816
	29.89dB

	125808
	31.85dB


Observation5: For sustained downlink data rate with 2x2 antenna configuration and with bandwidth 20MHz with TB size of 125808, 85% max throughput can be achieved at SNR of 31.85dB with Tx EVM 2%

Table 11 gives simulation assumptions with 4-layer 20MHz SDR test.
Table 11 Simulation result for rank-4 20MHz

	Test number
	Transmission mode
	Bandwidth and Modulation
	Number of DL control region OFDM symbols
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	Tx EVM

	1
	TM3
	20 MHz

1024QAM
	1
	10
	100
	AWGN
	4x4 Low

 correlation
	2%


Figure 6 gives simulation results with 4-layer 20MHz SDR test.
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Figure 6 Simulation result for rank-4 20MHz
Table 12 Simulation results of 85% Max Throughput SNR for rank-4 20MHz

	MCS = I_TBS
	85% Max Throughput SNR 

	211936
	29.39dB

	220296
	29.42dB

	230104
	31.41dB

	239656
	32.99dB

	251640
	35.78dB


Observation6: For sustained downlink data rate with 4x4 antenna configuration and with bandwidth 20MHz with TB size of 230104, 85% max throughput can be achieved at SNR of 31.41dB with Tx EVM 2%
Based on the above observations and our proposed 33dB feasible SNR, the following proposals can be made:

Proposal2: For sustained downlink data rate with 2-layer transmission, the largest TBS can be selected for SDR test with bandwidth 10MHz, 15MHz and 20MHz where 85% max throughput can be achieved with Tx EVM 2%
Proposal3: For sustained downlink data rate with 4-layer transmission, the TBS of 115040, 169544, 230104 (middle choice) can be selected for 10MHz, 15MHz and 20MHz respectively with 2% Tx EVM.
According to discussion paper on demodulation requirements for 1024QAM [2], 2% Tx EVM can fulfill the performance so that 2% Tx EVM should also be used for 1024QAM DL SDR tests.
Proposal4: 2% Tx EVM should be used for 1024QAM DL SDR tests.
3   Conclusion 
In this contribution, we make proposals on test parameters for 1024QAM DL SDR tests.
Proposal1: We propose 33dB as feasible SNR value for 1024QAM DL requirements. 

Proposal2: For sustained downlink data rate with 2-layer transmission, the largest TBS can be selected for SDR test with bandwidth 10MHz, 15MHz and 20MHz where 85% max throughput can be achieved with Tx EVM 2%
Proposal3: For sustained downlink data rate with 4-layer transmission, the TBS of 115040, 169544, 230104 (middle choice) can be selected for 10MHz, 15MHz and 20MHz respectively with 2% Tx EVM.
According to discussion paper on demodulation requirements for 1024QAM [2], 2% Tx EVM can fulfill the performance so that 2% Tx EVM should also be used for 1024QAM DL SDR tests.
Proposal4: 2% Tx EVM should be used for 1024QAM DL SDR tests.
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