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1   Background
In RAN4#86bis, performance requirements for 8Rx were discussed. Way forward [1] for demodulation requirements and way forward [2] for CSI requirements were approved. For 8Rx SDR tests, detailed agreements are:
· 64QAM
· Rank: 8
· Tx EVM: 6%
· MCS
· Option 1: MCS 22
· Option 2: MCS 23
· Other options are not precluded
· 256QAM
· Rank: FFS
· Tx EVM: 3%
· FFS: rank 2/4 SDR tests
· Option 1: reuse legacy tests by applicability rule
· Option 2: define new test cases
In this contribution, we further discuss open issues for 8Rx SDR tests and present some initial evaluation results.
2   Discussion
For 8Rx SDR tests, there were some discussions in last meeting. It was agreed to introduce 64QAM rank 8 SDR tests with Tx EVM of 6%. For 256QAM SDR tests, it was agreed to still use 3% Tx EVM for simulation, and FFS for the detailed rank. For rank 2/4 SDR tests, we have two options, one is to reuse legacy SDR tests by applicability rule and the other is to define new test cases. In the following subsections, we discusses these issues one by one.
64QAM SDR test
In the SI phase, there were already some discussions [3]. The simulation assumptions for SDR tests are provided in the following Table 1.
Table 1: Test case for SDR test

	Transmission mode
	Bandwidth
	Modulation order
	propagation channel
	antenna configuration and correlation

	TM9
	10MHz
	64QAM
	8x8 static channel
	8x8 low

	
	
	256QAM
	
	


The 8x8 static channel is given by
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which is a full rank matrix.
Corresponding simulation results for 64QAM are given in Figure 1.
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Figure 1: Simulation results for SDR test with 64QAM MCS table
According to the simulation results, for 64QAM, the required SNR of MCS 23 (TBS 21) is about 26dB. Note that the SNR is the receiver side SNR, which already takes Tx EVM into account. So the MCS selection is acceptable. In the real SDR test, noise free conditions are assumed.
Proposal 1: Use MCS 23 for the 64QAM SDR test with 8 layers.

256QAM
For 256QAM, as shown in in Table 1, the smallest MCS for 256QAM is MS 20. 
Table 1: Modulation and TBS index table 2 for PDSCH (partial)
	MCS Index
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	TBS Index
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	19
	6 
	8
	24 

	20
	8 
	8
	25 

	21
	8 
	8
	27 

	22
	8 
	8
	28 

	23
	8 
	8
	29 

	24
	8 
	8
	30 

	25
	8 
	8
	31 

	26
	8 
	8
	32 

	27
	8 
	8
	33/33A 

	28
	2 
	2 
	reserved

	29
	4 
	4 
	


Detailed simulation results for 256QAM are given in Figure 2.
[image: image7.png]Normalized throughput

2560AM EVM=3%

SNR(dE)




Figure 2: Simulation results for SDR test with 256QAM MCS table
According to the simulation results, for 256QAM with MCS20, the SNR level to reach 100% of maximum throughput is less than 30dB. In the real SDR test, commonly 85% of maximum throughput is required. So this won’t be a problem for 8-layer capable UEs, as high layer transmission will improve throughput dramatically. So we propose to use MCS20 for 26QAM SDR test with 8 layers.
Proposal 2: Use MCS 20 for the 256QAM SDR test with 8 layers.
3   Conclusion
In this contribution, we analyze 8Rx SDR tests and propose that:
Proposal 1: Use MCS 23 for the 64QAM SDR test with 8 layers.

Proposal 2: Use MCS 20 for the 256QAM SDR test with 8 layers.
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