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1. Introduction 
In RAN4#101-bis-e SDR requirements with 1024QAM in NR DL were discussed and way forward [1] was agreed. 
	 
· Interested companies are encouraged to propose  to decide , where 
· 




In this contribution we present simulation results and propose suitable MCS values for SDR requirements with 1024QAM.  
2. Discussion
In RAN4#101-e it was agreed to add MCS indices based on the methodology agreed in Rel-15 for SDR requirements. 
· 
Where  was agreed as in table below.
Table 1: MCS indexes for SDR test with 1024QAM
	
	
	
	

	1
	10
	1
	25

	1
	10
	0.8
	21

	1
	10
	0.75
	19

	1
	10
	0.4
	9

	2
	10
	1
	25

	2
	10
	0.8
	21

	2
	10
	0.75
	19

	2
	10
	0.4
	9



The options for MCS index for 2RX and 4RX were discussed and captured in [1]:
· Add the MCS indexes for SDR test with 1024QAM based on Table 2 for 2Rx.
· Rank 1
· Option 1: MCS25
· Option 2: MCS23
· Rank 2
· Option 1: MCS23
· Option 2: Not define SDR tests
· Add the MCS indexes for SDR test with 1024QAM based on Table 3 for 4Rx. 
· Rank 1
· Option 1: MCS25
· Option 2: MCS23
· Rank 2
· Option 1: MCS23
· Option 2: FFS
Using the simulation parameters from TS38.101-4 Table 5.5A-1, and TX EVM=2.5%, we evaluate the practical MCS with 1024QAM modulation order.
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Figure 1: SDR results with 1024QAM with 2RX
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Figure 1: SDR results with 1024QAM with 4RX


The summary of simulation results is provided in the table below. 

Table 2: Simulation results for SDR with 1KQAM 
	Num. RX 
	Num. Layers
	MCS
	SNR @85% Max TP

	2
	1
	23
	27.4

	
	
	24
	29.5

	
	
	25
	31.5

	
	2
	23
	30.5

	
	
	24
	32.5

	
	
	25
	34.6

	4
	1
	23
	23.5

	
	
	24
	25.5

	
	
	25
	28.7

	
	2
	23
	27.6

	
	
	24
	29.0

	
	
	25
	32.5




For 2RX: With 1 layer, the operating SNR with MCS 23 is feasible, but with MCS 24 and 25 it’s on the higher side. With 2 layers, the operating SNR with all MCS is > 30 dB and doesn’t seem feasible.
Observation #1: With 2RX the operating SNR with 1 layer is feasible with MCS 23. The operating SNR with 2 layers and 2RX is high for all MCS. 
For 4RX: With 1-layer operating SNR is reasonable for all MCS. With 2 layers operating SNR with MCS 23 is feasible, but with MCS 24 and 25 it’s on the higher side.
Observation #1: With 4RX the operating SNR is reasonable for all MCS with 1 layer. The operating SNR with 2 layers is feasible with MCS 23.
Based on the observations above we propose the following MCS index for SDR tests with 1024QAM:
MCS Index for 2RX
Rank 1: MCS 23
Rank 2: Do not introduce
MCS Index for 4RX
Rank 1: MCS 25
Rank 2: MCS 23

We propose to introduce the following MCS indices for SDR test with 1024QAM for 2RX and 4RX. 

[bookmark: _Ref87200920]Table 2	MCS indexes for SDR test with 1024QAM for 2Rx
	
	
	
	
	
	

	1
	10
	1
	25
	23
	23

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9



[bookmark: _Ref93574456]Table 3	MCS indexes for SDR test with 1024QAM for 4Rx
	
	
	
	
	
	

	1
	10
	1
	25
	25
	25

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9

	2
	10
	1
	25
	23
	23

	2
	10
	0.8
	21
	
	21

	2
	10
	0.75
	19
	
	19

	2
	10
	0.4
	9
	
	9



Proposal #1: For 1024QAM SDR requirements with 2RX use as 23 for 1 layer, no requirements for 2 layers. The MCS index table is introduced as:
MCS indexes for SDR test with 1024QAM for 2Rx
	
	
	
	
	
	

	1
	10
	1
	25
	23
	23

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9



Proposal #2: For 1024QAM SDR requirements with 4RX use as 25 for 1 layer, 23 for 2 layers. The MCS index table is introduced as:
MCS indexes for SDR test with 1024QAM for 4Rx
	
	
	
	
	
	

	1
	10
	1
	25
	25
	25

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9

	2
	10
	1
	25
	23
	23

	2
	10
	0.8
	21
	
	21

	2
	10
	0.75
	19
	
	19

	2
	10
	0.4
	9
	
	9



3. Conclusion
In this paper, we provide we present simulation results and propose suitable MCS values for SDR requirements with 1024QAM. Our observations and proposals are captured below:
Observation #1: With 2RX the operating SNR with 1 layer is feasible with MCS 23. The operating SNR with 2 layers and 2RX is high for all MCS. 
Observation #1: With 4RX the operating SNR is reasonable for all MCS with 1 layer. The operating SNR with 2 layers is feasible with MCS 23.
Proposal #1: For 1024QAM SDR requirements with 2RX use as 23 for 1 layer, no requirements for 2 layers. The MCS index table is introduced as:
MCS indexes for SDR test with 1024QAM for 2Rx
	
	
	
	
	
	

	1
	10
	1
	25
	23
	23

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9



Proposal #2: For 1024QAM SDR requirements with 4RX use as 25 for 1 layer, 23 for 2 layers. The MCS index table is introduced as:
MCS indexes for SDR test with 1024QAM for 4Rx
	
	
	
	
	
	

	1
	10
	1
	25
	25
	25

	1
	10
	0.8
	21
	
	21

	1
	10
	0.75
	19
	
	19

	1
	10
	0.4
	9
	
	9

	2
	10
	1
	25
	23
	23

	2
	10
	0.8
	21
	
	21

	2
	10
	0.75
	19
	
	19

	2
	10
	0.4
	9
	
	9
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