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Introduction
In the RAN4 #76Bis meeting, there were many discussions on the PDSCH demodulation requirements, and a WF on 4Rx PDSCH performance for 1/2 layer has been agreed [1]. 
In this contribution, we will provide our simulation results for 1/2 layer PDSCH demodulation tests for alignment based on the agreement and present simulation results for 4Rx PDSCH 3/4 layer according to proposed simulation assumption . 

PDSCH demodulation tests for 4Rx 1/2 layer
In the RAN4 #76Bis meeting, WF on 4Rx PDSCH 1 and 2 layers is agreed, the agreed test cases are listed in Table 1. And we would like to provide FDD simulation results for alignment. The simulation results for each test cases are listed respectively in Figure1 to Figure6.
Table 1 Test cases for 4Rx PDSCH 1/2 layer
	
	FDD
	TDD
	Receiver
	Antenna configs
	# of Layers
	Propagation Channel
	Antenna correlations
	# of interference cells

	TM2
	8.2.1.2.1  Test 1
	8.2.2.2.1 Test 1
	MMSE
	2x4
	
	EVA5
	New Medium ULA (Beta=0.3874)
	N/A

	TM3
	8.2.1.3.1 Test 1
	8.2.2.3.1 Test 1
	MMSE
	2x4
	2
	EVA70
	Low
	N/A

	TM4
	8.2.1.4.3 Test 1
	8.2.2.4.3 Test 1
	MMSE
	4x4
	2
	EPA5
	Low
	N/A

	TM6
	8.2.1.4.1B
	8.2.2.4.1B
	MMSE–IRC
	2x4
	1
	EVA5
	Low
	1 (DIP=-1.73dB or INR1=3.1dB)

	TM9
	8.3.1.1A
	8.3.2.1B
	MMSE–IRC
	2x4
	1
	EVA5
	Low
	1 (DIP=-1.73dB or INR1=3.1dB)

	TM9
	8.3.1.2
	8.3.2.3
	MMSE
	2x4
	2
	ETU5
	Low
	1 (only CRS)
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QAM
	TBD
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Figure 6
Based on the simulation results, we can get the reference SNR value based on 70 percentage of maximum throughput. Thus we propose:
Proposal 1: Consider using below reference SNR values for PDSCH demodulation tests:
Table 2 Reference demodulation SNR point for test cases
	Test cases
	TM2
	TM3
	TM4
	TM6
	TM9 single layer
	TM9 dual layer

	Reference SNR Value
	1.66
	　5.62
	　8.50
	　1.05
	-0.82
	6.85



PDSCH demodulation tests for 4Rx 3/4 layer 
 In the RAN4 #76Bis meeting, some agreements have been achieved as follows:
· The demodulation tests with 3-MIMO layer and 4-MIMO layers are conducted in 4-RX bands where the UE indicates up to 4-MIMO layer supports through the UE capability report of supportedMIMO-CapabilityDL.
· Propose the test scenarios with 3 and 4 layers for PDSCH based on the agreements made as following
· Test 1: 3layer, TM3, 4x4 low, EVA70
· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI
· To ensure the feasible SNR test point
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI
· To ensure the feasible SNR test point

For achieving feasible SNR test point , we have selected MCS 14,18 for testing, the detailed simulation assumption for the test cases are shown in Table3. And the according simulation results are listed in Figure7 to Figure 9.

Table 3 Simulation assumption for PDSCH layer3/4 demodulation tests
	Transmission mode
	TM3
	TM4
	TM9

	Bandwidth
	10MHz

	Scheduled PRB
	50PRB

	PDCCH symbol
	2

	Antenna configuration
	4x4 low

	Propagation channel
	EVA70
	EPA5
	EPA5

	CRS configuration
	Port 0,1,2,3
	Port 0,1,2,3
	Port 0,1

	DMRS configuration
	-
	-
	Port 7,8,9,10

	CSI-RS configuration
	-
	-
	Port 15,16,17,18

	scheduled subframe
	[0 1 2 3 4 6 7 8 9]

	CSI feedback
	-
	PUCCH 1-1
	PUCCH 1-1

	Beamforming model
	-
	Followed wideband PMI
	Followed wideband PMI

	Layer number
	Layer 3 for TM3 , Layer4 for TM4 and TM9

	MCS
	MCS14/18
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Figure 7 Rank 3 PDSCH demodulation performance for TM3
[image: ]
Figure 8 Rank 4 PDSCH demodulation performance for TM4

Figure 9 Rank 4 PDSCH demodulation performance for TM9
Based on the simulation results, we can observe that MCS 14 are more feasible for PDSCH demodulation for TM4 and TM9.
So we propose:
Proposal2: For fading channel test, considering following cases for demodulation tests on layer3/4.
· Test 1: 3layer, TM3, 4x4 low, EVA70, MCS18
· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI, MCS14
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI, MCS14

Conclusion
In this contribution, we provide our simulation results for 1/2 layer PDSCH demodulation tests alignment and our initial simulation results for 3/4 layer PDSCH demodulation. Based on our analysis, we propose that:
Proposal 1: Consider using below reference SNR values for PDSCH demodulation tests:
Table 4 Reference demodulation SNR point for test cases
	Test cases
	TM2
	TM3
	TM4
	TM6
	TM9 single layer
	TM9 dual layer

	Reference SNR Value
	1.66
	　5.62
	　8.50
	　1.05
	-0.82
	6.85


Proposal2: Consider following cases for PDSCH layer3/4 demodulation tests:
· Test 1: 3layer, TM3, 4x4 low, EVA70, MCS18
· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI, MCS14
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI, MCS14
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