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1 Introduction

In the WF for 4Rx demodulation [1] simulations were proposed for alignment. Based on that WF Ericsson does provide the results and an excel sheet for aligning the results in [2].
2 Simulation results
In this section the following simulation results are presented.
Table 1
	
	Based on
	Receiver 
	Antenna configs
	# of Layers
	
	Options of Antenna correlations

	TM2
	8.2.1.2.1  Test 1
	MMSE
	2x4
	
	EVA5
	Medium / New Medium

	
	8.2.1.2.2 Test  1
	MMSE
	4x4
	
	EPA5
	Medium / New Medium

	
	8.2.1.2.4  Test 1
	MMSE –IRC
	2x4
	
	EVA70
	Low / New Medium

	TM3
	8.2.1.3.1 Test 1
	MMSE
	2x4
	2
	EVA70
	Low / New Medium

	
	8.2.1.3.1C  Test 1
(Type C receiver)
	MMSE –IRC
	2x4
	2
	EVA70
	Medium / New Medium

	
	8.2.1.3.2
	MMSE
	4x4
	2
	EVA70
	Medium / New Medium 

	
	8.2.1.3.1 Test 1

(2TX->4TX)
	MMSE
	4x4
	3,4
	EVA70
	Low 

	TM4
	8.2.1.4.1  Test 1
	MMSE
	2x4
	1
	EVA5
	Low / New Medium/High

	
	8.2.1.4.1A
	MMSE
	4x4
	1
	EVA5
	Low / New Medium/High

	
	8.2.1.4.2 Test 2
	MMSE 
	2x4
	2
	ETU70
	Low / New Medium

	
	8.2.1.4.3
	MMSE 
	4x4
	2
	EPA5
	Low / New Medium/High

	
	8.2.1.4.3
	MMSE 
	4x4
	3,4
	EPA5
	Low

	TM6
	8.2.1.4.1B
	MMSE –IRC
	2x4
	1
	EVA5
	New Medium /High

	TM9
	8.3.1.1 Test 1
	MMSE 
	2x4
	1
	EVA5
	Low / New Medium

	
	8.3.1.1A
	MMSE –IRC
	4x4
	1
	EVA5
	Low / New Medium

	
	8.3.1.2, 
	MMSE 
	2x4
	2
	ETU5
	Low / New Medium

	
	8.3.1.2
	MMSE
	4x4
	3,4
	EPA5
	Low


2.1 PDSCH test cases

2.1.1 General

In the following sections the alignment simulation results for the agreed simulation scenarios are presented.
2.1.2 TM2: Transmit diversity performance
2.1.2.1 Section 8.2.1.2.1 Test 1
2.1.2.1.1 Simulations
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Figure 1: Simulated alignment results for test1 of  8.2.1.2.1 with 4Rx
2.1.2.1.2 Alignment results
Table 2: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.2.1 Test 1
	Case
	2x4 Medium ULA
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	0.5
	0.0
	0.2


2.1.2.2 Section 8.2.1.2.2 Test 1
2.1.2.2.1 Simulations
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Figure 2. Simulated alignment results for 8.2.1.2.2 with 4Rx
2.1.2.2.2 Alignment results

Table 3: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.2.2 Test 1
	Case
	4x4 Medium ULA
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	Target SNR
[dB]
	-5.1
	-5.4
	-6.4


2.1.2.3 Section 8.2.1.2.4 Test 1

2.1.2.3.1 Simulations

[image: image3.png]4.5

throughput_actual
o &

[nd
o

15

36.101,Ch. 8.2.1.2.4

—&—2x4 LOW, ULA
—&—2x4 NEW MEDIUM ULA
—+— 2x4 NEW MEDIUM X-POL





Figure 3: Simulated alignment results for test1 of  8.2.1.2.4 with 4Rx
2.1.2.3.2 Alignment results

Table 4: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.2.4 Test 1
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	Target SNR
[dB]
	-1.3
	2.9
	-0.8


2.1.3 TM3: Open-loop spatial multiplexing performance

2.1.3.1 Section 8.2.1.3.1 
2.1.3.1.1 Simulations
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Figure 4: Simulated alignment results for test1 of  8.2.1.3.1 with 4Rx and 2 Layers
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Figure 5: Simulated alignment results for test1 of  8.2.1.2.1 with 4Rx and 3 Layers
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Figure 6: Simulated alignment results for test1 of  8.2.1.2.1 with 4Rx and 4 Layers
2.1.3.1.2 Alignment results

Table 5: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.3.1
	Nr of Layers
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	2
	Target SNR
[dB]
	5.8
	11.3
	6.4

	3
	
	5.6
	-
	6.9

	4
	
	6.6
	-
	8.1


2.1.3.2 Section 8.2.1.3.1C Test 1
2.1.3.2.1 Simulations
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Figure 7: Simulated alignment results for test1 of  8.2.1.3.1C with 4Rx
2.1.3.2.2 Alignment results

Table 6: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.3.1C
	Case
	2x4 Medium ULA
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	17.3
	12.2
	7.3


2.1.3.3 Section 8.2.1.3.2 Test 1
2.1.3.3.1 Simulations
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Figure 8: Simulated alignment results for test1 of  8.2.1.3.2 with 4Rx
2.1.3.3.2 Alignment results

Table 6: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.3.2
	Case
	4x4 Low
	4x4 Medium ULA
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	Target SNR
[dB]
	5.6
	20
	14.5
	6.6


2.1.4 TM4: Closed loop spatial multiplexing performance
2.1.4.1 Section 8.2.1.4.1  Test 1

2.1.4.1.1 Simulations
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Figure 9: Simulated alignment results for test1 of  8.2.1.4.1 with 4Rx
2.1.4.1.2 Alignment results

Table 7: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.1
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 
High ULA
	2x4 New Medium 
X-POL
	2x4 
High
X-POL

	Target SNR
[dB]
	-7.6
	-7.8
	-8
	-7.6
	-7.8


2.1.4.2 Section 8.2.1.4.1A
2.1.4.2.1 Simulations
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Figure 10: Simulated alignment results for 8.2.1.4.1A with 4Rx
2.1.4.2.2 Alignment results

Table 8: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.1A
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 
High ULA
	4x4 New Medium 
X-POL
	4x4 
High
X-POL

	Target SNR
[dB]
	-9
	-10.8
	-11.1
	-9.2
	-10.5


2.1.4.3 Section 8.2.1.4.2  Test 2
2.1.4.3.1 Simulations
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Figure 11: Simulated alignment results for test2 of 8.2.1.4.2 with 4Rx
2.1.4.3.2 Alignment results

Table 9: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.2
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	6.2
	12.8
	6.7


2.1.4.4 Section 8.2.1.4.3
2.1.4.4.1 Simulations
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Figure 12: Simulated alignment results for 8.2.1.4.3 with 4Rx and 2 Layers
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Figure 13 : Simulated alignment results for 8.2.1.4.3 with 4Rx and 3 Layers
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Figure 14: Simulated alignment results for 8.2.1.4.3 with 4Rx and 4 Layers
2.1.4.4.2 Alignment results

Table 10: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.3
	Nr of Layers
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 High ULA
	4x4 New Medium 
X-POL
	4x4 High 
X-POL

	2
	Target SNR
[dB]
	7.6
	14
	-
	8.2
	8.8

	3
	
	8
	-
	-
	9.4
	13.1

	4
	
	10.4
	-
	-
	12.2
	-


2.1.4.5 8.2.1.4.1B

2.1.4.5.1 Simulations
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Figure 15: Simulated alignment results for 8.2.1.4.1B with 4Rx
2.1.4.5.2 Alignment results

Table 11: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.1B
	Case
	2x4 New Medium ULA
	2x4 High ULA
	2x4 New Medium 
X-POL
	2x4 High 
X-POL

	Target SNR
[dB]
	-0.5
	-2.1
	-3.7
	-2.2


2.1.5 TM9: User specific Reference Symbols:
2.1.5.1 Section 8.3.1.1  Test 1

2.1.5.2 Simulations
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Figure 16: Simulated alignment results for test 1 of 8.3.1.1 with 4Rx
2.1.5.3 Alignment results

Table 12: Simulated  SNR to achieve 70% of maximum T-put for 8.3.1.1
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	-5.5
	-3
	-5.3


2.1.5.4 Section 8.3.1.1A
2.1.5.4.1 Simulations
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Figure 17: Simulated alignment results for 8.3.1.1A with 4Rx
2.1.5.5 Alignment results

Table 13: Simulated  SNR to achieve 70% of maximum T-put for 8.3.1.1A
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	Target SNR
[dB]
	-0.6
	6.5
	-0.2


2.1.5.6 Section 8.3.1.2
2.1.5.6.1 Simulations
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Figure 18: Simulated alignment results for 8.3.1.2 with 4Rx and 2 Layers
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Figure 19: Simulated alignment results for 8.3.1.2 with 4Rx and 3 Layers
Table 14: Simulated  SNR to achieve 70% of maximum T-put for 8.3.1.2
	Nr of Layers
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	2
	Target SNR
[dB]
	10.6
	-
	11.4

	3
	
	12
	-
	13.3
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