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1 Introduction
In RAN4#86bis demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM were discussed and a way forward [1] was approved. In this paper we provide simulation results and discuss SDR requirements with 1024QAM.
2 Discussion
In RAN4#86bis the following common parameters for SDR tests were agreed:
· Transmission Mode: TM3
· Antenna Configuration: 2 x 2 for 2-layer transmission per CC, and 4 x 4 for 4-layer transmission per CC
· CFI: 1
Companies were encouraged to provide simulation results to decide target SNR range and MCS for SDR tests. 
2.1 SDR Requirements for 2-layers
The following parameters were used to evaluate maximum achievable throughput in static channel conditions with 2 layers:
· Antenna configuration: 2x2
· Tx EVM: 1.5%, 2%
· Rx EVM: 0
· # Subframes of PDSCH transmission: 8
· MCS: 26
· Transmission Mode: TM3
· System BW: 20MHz, 10MHz, 15MHz, 5MHz
· CFI: 1
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Figure 1: SDR performance with 2 layers
With 2 layers in 20MHz, with TxEVM=2%, max throughput is not achieved with MCS of 26. Also the degradation with 2% Tx EVM compared to 1.5% is > 3dB. When practical Rx EVM is taken into account the performance could be further degraded and we recommend using MCS of 25 for 2x2 2 layers in 20MHz.
Observation #1: Tx EVM of 2% has > 3dB performance degradation compared to 1.5% with 2 layers in 20MHz
Observation #2: For 20MHz with 2 layers, max throughput is not achieved with MCS of 26
Proposal #1: For 20MHz 2 layers SDR requirement define test with MCS of 25 
With 15MHz, 10MHz and 5MHz MCS 26 could be used for SDR requirements as max throughput is achieved with MCS of 26 and Tx EVM of 2%.
Proposal #2: For 15MHz, 10MHz, 5MHz 2 layers SDR requirement define test with MCS of 26 
Based on the proposals we recommend the following reference channels for 1024QAM with 2 layers per CC in Table 1.
[bookmark: _Ref514025030]Table 1: Fixed reference channels for 1024QAM SDR tests with 2 layers
	BW
	20MHz
	15MHz
	10MHz
	5MHz

	Allocated subframes per Radio Frame
	10
	10
	10
	10

	Allocated resource blocks
	SF#5: 4,…99
SF#0,1,2,3,4,6,7,8,9: 0,…99
	SF#5:4,…74
SF#0,1,2,3,4,6,7,8,9: 0,…74
	SF#5:4,…49
SF#0,1,2,3,4,6,7,8,9: 0,…49
	SF#5:4,…24
SF#0,1,2,3,4,6,7,8,9: 0,…24

	Information Bit Payload SF#0
	110136
	84760
	57336
	28336

	Information Bit Payload SF#5
	105528
	81176
	52752
	24496

	Information Bit Payload SF#1,2,3,4,6,7,8,9
	115040
	93800
	61664
	30576



2.2 SDR Requirements for 4-layers
The following parameters were used to evaluate maximum achievable throughput in static channel conditions with 4 layers:
· Antenna configuration: 4x4
· Tx EVM: 1.5%, 2%
· Rx EVM: 0
· # Subframes of PDSCH transmission: 8
· MCS: 26, 25 
· Transmission Mode: TM3
· [bookmark: _GoBack]System BW: 20MHz, 10MHz, 15MHz, 5MHz
· CFI: 1
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Figure 1: SDR performance with 4 layers

For all cases with 4 layers max throughput is achieved with MCS of 26. The performance degradation with 2% Tx EVM compared to 1.5% is ~3dB across all cases.
Observation #3: Max throughput is achieved across all cases for 4x4, 4 layers with MCS of 26
Observation #4: Performance degradation is ~3dB with 2% Tx EVM compared to 1.5% with 4 layers
Proposal #3: For 20, 15MHz, 10MHz, 5MHz 4 layers SDR requirement define test with MCS of 26 
Based on the proposals we recommend the following reference channels for 1024QAM with 4 layers per CC in Table 2.
[bookmark: _Ref514025074]Table 2: Fixed reference channels for 1024QAM SDR tests with 4 layers
	BW
	20MHz
	15MHz
	10MHz
	5MHz

	Allocated subframes per Radio Frame
	10
	10
	10
	10

	Allocated resource blocks
	SF#5: 4,…99
SF#0,1,2,3,4,6,7,8,9: 0,…99
	SF#5:4,…74
SF#0,1,2,3,4,6,7,8,9: 0,…74
	SF#5:4,…49
SF#0,1,2,3,4,6,7,8,9: 0,…49
	SF#5:4,…24
SF#0,1,2,3,4,6,7,8,9: 0,…24

	Information Bit Payload SF#0
	230105
	169544
	110136
	57336

	Information Bit Payload SF#5
	220296
	161760
	115040
	52752

	Information Bit Payload SF#1,2,3,4,6,7,8,9
	251640
	187712
	125808
	61664



3 Conclusion
In this paper we have presented simulation results to derive SDR requirements for 1024QAM. Our observations and proposals are summarized as follows:
Observation #1: Tx EVM of 2% has > 3dB performance degradation compared to 1.5% with 2 layers in 20MHz
Observation #2: For 20MHz with 2 layers, max throughput is not achieved with MCS of 26
Observation #3: Max throughput is achieved across all cases for 4x4, 4 layers with MCS of 26
Observation #4: Performance degradation is ~3dB with 2% Tx EVM compared to 1.5% with 4 layers

Proposal #1: For 20MHz 2 layers SDR requirement define test with MCS of 25 
Proposal #2: For 15MHz, 10MHz, 5MHz 2 layers SDR requirement define test with MCS of 26 
Proposed reference channel for 2 layer SDR test:
Table 1: Fixed reference channels for 1024QAM SDR tests with 2 layers
	BW
	20MHz
	15MHz
	10MHz
	5MHz

	Allocated subframes per Radio Frame
	10
	10
	10
	10

	Allocated resource blocks
	SF#5: 4,…99
SF#0,1,2,3,4,6,7,8,9: 0,…99
	SF#5:4,…74
SF#0,1,2,3,4,6,7,8,9: 0,…74
	SF#5:4,…49
SF#0,1,2,3,4,6,7,8,9: 0,…49
	SF#5:4,…24
SF#0,1,2,3,4,6,7,8,9: 0,…24

	Information Bit Payload SF#0
	110136
	84760
	57336
	28336

	Information Bit Payload SF#5
	105528
	81176
	52752
	24496

	Information Bit Payload SF#1,2,3,4,6,7,8,9
	115040
	93800
	61664
	30576



Proposal #3: For 20, 15MHz, 10MHz, 5MHz 4 layers SDR requirement define test with MCS of 26 
Proposed reference channel for 4 layer SDR test:
Table 2: Fixed reference channels for 1024QAM SDR tests with 4 layers
	BW
	20MHz
	15MHz
	10MHz
	5MHz

	Allocated subframes per Radio Frame
	10
	10
	10
	10

	Allocated resource blocks
	SF#5: 4,…99
SF#0,1,2,3,4,6,7,8,9: 0,…99
	SF#5:4,…74
SF#0,1,2,3,4,6,7,8,9: 0,…74
	SF#5:4,…49
SF#0,1,2,3,4,6,7,8,9: 0,…49
	SF#5:4,…24
SF#0,1,2,3,4,6,7,8,9: 0,…24

	Information Bit Payload SF#0
	230105
	169544
	110136
	57336

	Information Bit Payload SF#5
	220296
	161760
	115040
	52752

	Information Bit Payload SF#1,2,3,4,6,7,8,9
	251640
	187712
	125808
	61664
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