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1. Introduction

In RAN4#76bis meeting, test cases for PDSCH 3 and 4 layers under fading channel were initially defined and the feasible SNR test points need to be further verified. Moreover, test configuration for 4 layers SDR has no the relevant agreement. In this contribution, we provide the simulation results and proposals for PDSCH high rank requirements on DL 4Rx.
2. Discussion
· Fading test
According to the agreements, the test cases for PDSCH 3 and 4 layers are given as following:
· Test 1: 3-layer, TM3, 4x4 low, EVA70
· Test 2: 4-layer, TM4,4x4 low, EPA5, followed wideband PMI
· Test 3: 4-layer, TM9,4x4 low, EPA5, followed wideband PMI
Then, the selection of MCS needs to be further considered to ensure the feasible SNR test points. Thus, we simulate the throughput performance of these three test cases using different MCS orders. And the simulation results are shown in figure 1~ figure 3.
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Figure 1 Throughput performance of TM3 3-layer
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Figure 2 Throughput performance of TM4 4-layer
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Figure 3 Throughput performance of TM9 4-layer
Based on our simulation results, we propose to use the following MCS configuration:

· TM3 3-layer: MCS18
· TM4 4-layer: MCS14

· TM9 4-layer: MCS14
Proposal1: Use MCS18 for TM3 3-layer, MCS14 for TM4 4-layer and MCS14 for TM9 4-layer for fading test.

· SDR test

Regarding SDR test requirements, TM3 with 4 layers were agreed for DL 4Rx. And the test cases will cover 64QAM and 256QAM modulation modes since these two modulation orders can generate different sustained data rates. Figure 4 and figure 5 show the throughput performance of SDR test with single carrier under different MCS orders.
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Figure 4 Normalized throughput for SDR test with 64QAM
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Figure 5 Normalized throughput for SDR test with 256QAM

Table 1 gives the required SNR corresponding to some tentative verification points.

Table 1 SNR at tentative verification points
	Bandwidth

(MHz)
	TB success rate
	SNR (dB)

	
	
	64QAM
	256QAM

	
	
	MCS28
	MCS27
	MCS27
	MCS26

	10
	70%
	18.9
	16.8
	24.8
	21.6

	10
	85%
	19.6
	17.4
	25.4
	22.7

	10
	95%
	20
	17.7
	25.8
	23.6

	20
	70%
	20.8
	16.8
	24.8
	22.3

	20
	85%
	21.4
	17.5
	25.4
	23.2

	20
	95%
	21.8
	17.8
	25.8
	23.7


From the simulation results, it can be observed that the SNR of 256QAM MCS27 at 85% of TB success rate is more than 25 dB. Taking additional implementation margin into account, it may be difficult to reach such that high SNR for practical device. Meanwhile, the results indicate the required SNR of 64QAM MCS28 and 256QAM MCS26 are feasible for SDR test requirement. And this test requirement can be defined as 95% of TB success rate. 
Proposal2: Use MCS28 for 64QAM and MCS26 for 256QAM for 4-layer SDR test. The minimum requirement can be defined as 95% of TB success rate.
3. Conclusion
In this contribution, we provide the simulation results and proposals for PDSCH high rank requirements on DL 4Rx. And these proposals are summarized as below:
Proposal1: Use MCS18 for TM3 3-layer, MCS14 for TM4 4-layer and MCS14 for TM9 4-layer for fading test.

Proposal2: Use MCS28 for 64QAM and MCS26 for 256QAM for 4-layer SDR test. The minimum requirement can be defined as 95% of TB success rate.
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