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1 Introduction
In the WFs for 4Rx demodulation in [1] and simulations were proposed for alignment. Based on that WF, the simulation results are provided in this document. 
For the correlations the following parameters are used. 

Table 1: Correlation parameters used in the simulations

	Correlation
	
	
	γ

	LOW
	
	
	0

	Proposed NEW MEDIUM for ULA
	0.3
	0.3874
	-

	Proposed NEW MEDIUM for Cross Polarized antennas
	0.3
	0.6
	0.2


2 Simulation results
In this section simulation results for the following scenarios are presented for 1 and 2 Layers:
Table 2:  FDD testcases simulated
	 
	Based on
	Receiver 
	Antenna configs
	# of Layers
	Propagation Channel
	Antenna correlations
	# of interference cells
	 Proposed by

	TM2
	8.2.1.2.1  Test 1
	MMSE
	2x4
	 
	EVA5
	New Medium XPOL (Beta=0.6, Gamma=0.2) or ULA (Beta=0.3874)
	N/A
	QC, Huawei, ZTE, Samsung, DCM

	TM3
	8.2.1.3.1 Test 1
	MMSE
	2x4
	2
	EVA70
	
	N/A
	QC, Ericsson, Huawei,

	
	
	
	
	
	
	Low / New Medium
	
	ZTE, Samsung, DCM

	TM4
	8.2.1.4.3 Test 1
	MMSE
	4x4
	2
	EPA5
	Low / New Medium
	N/A
	QC, Huawei, DCM

	TM6
	8.2.1.4.1B
	MMSE –IRC
	2x4
	1
	EVA5
	Low/New Medium
	1 (DIP=-1.73dB or INR1=3.1dB) 
	QC, Intel, Ericsson, 

	
	
	
	
	
	
	
	
	Huawei, DCM

	TM9
	8.3.1.1A
	MMSE –IRC
	2x4
	1
	EVA5
	Low/New Medium

	1 (DIP=-1.73dB or INR1=3.1dB)
	QC, Intel, Ericsson, Nokia, Huawei, DCM

	TM9
	8.3.1.2
	MMSE
	2x4
	2
	ETU5
	
	1 (only CRS)
	QC, Huawei, DCM

	256
	TBD
	 
	 
	 
	 
	
	 
	 

	QAM
	
	
	
	
	
	
	
	


Table 3 TDD testcases simulated

	 
	Based on
	Receiver 
	Antenna configs
	# of Layers
	Propagation Channel
	# of interference cells
	 Proposed by

	TM2
	8.2.2.2.1 Test 1
	MMSE
	2x4
	 
	EVA5
	N/A
	QC, Huawei, ZTE, Samsung, DCM

	TM2
	8.2.2.2.4
	MMSE-IRC
	2x4
	 
	EVA70
	1 (DIP =-1.73dB or INR1=3.1dB)
	DCM

	TM3
	8.2.2.3.1 Test 1
	MMSE
	2x4
	2
	EVA70
	N/A
	QC, Ericsson, Huawei,

	
	
	
	
	
	
	
	ZTE, Samsung, DCM

	TM4
	8.2.2.4.3 Test 1
	MMSE
	4x4
	2
	EPA5
	N/A
	QC, huawei, DCM

	TM6
	8.2.2.4.1B
	MMSE –IRC
	2x4
	1
	EVA5
	1 (DIP=-1.73dB or INR1=3.1dB) 
	QC, Intel, Ericsson, 

	
	
	
	
	
	
	
	Huawei, DCM

	TM9
	8.3.2.1B
	MMSE –IRC
	2x4
	1
	EVA5
	1 (DIP=-1.73dB or INR1=3.1dB)
	QC, Intel, Ericsson, Nokia, Huawei, DCM

	TM9
	8.3.2.3
	MMSE
	2x4
	2
	ETU5
	1 (only CRS)
	QC, Huawei, DCM

	256
	TBD
	 
	 
	 
	 
	 
	 

	QAM
	
	
	
	
	
	
	


The following FDD scenarios for 3 and 4 Layers are simulated. The option with MCS 14 is simulated.
Table 4: Testcases simulated for 3 and 4 Layers

	Transmission mode
	TM3
	TM4
	TM9

	Bandwidth
	10MHz

	Scheduled PRB
	50PRB

	CCH symbol
	1 or 2

	Antenna configuration
	Option 1: 4x4 low

Option 2: 4x4, New medium cross-polarized for 3 layer 

	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
	[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
	Option 1: Layer 3; 

Option 2: Layer 4

	MCS
	Option 1: [MCS14]; 

Option 2: 256QAM for TM9

Option3: others


The following SDR testcase was agreed in [2] but has not been simulated by Ericsson.
Table 5: SDR testcases.

	Transmission mode
	TM3/TM4

	Bandwidth
	10MHz/20MHz

	Scheduled PRB
	50PRB/100PRB

	CCH symbol
	1

	Antenna configuration
	4x4

	Propagation channel
	AWGN*

	CRS configuration
	Port 0,1,2,3

	DMRS configuration
	-

	CSI-RS configuration
	-

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

	Overhead 
	-

	CSI feedback
	-

	Beamforming model
	-

	Layer number
	4 layers

	Modulation order
	64QAM/256QAM

	Coding rate
	TBD


2.1 PDSCH test cases

2.1.1 Rank 1 & 2
2.1.1.1 FDD
In the following sections the alignment simulation results for the agreed simulation scenarios are presented.
2.1.1.1.1 TM2: Section 8.2.1.2.1 Test 1
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Figure 1: Simulated alignment results for test1 of  8.2.1.2.1 with 4Rx
2.1.1.1.1.1 Alignment results
Table 6: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.2.1 Test 1
	Case
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	1.6
	1.0


2.1.1.1.2 TM3: Section 8.2.1.3.1 
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Figure 2: Simulated alignment results for test1 of  8.2.1.3.1 with 4Rx and 2 Layers
2.1.1.1.2.1 Alignment results

Table 7: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.3.1
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	5.8
	9.8
	6.5


2.1.1.1.3 TM4: Section 8.2.1.4.3
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Figure 12: Simulated alignment results for 8.2.1.4.3 with 4Rx and 2 Layers
2.1.1.1.3.1 Alignment results

Table 8: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.3
	Case
	4x4 Low
	4x4 New Medium ULA
	4x4 New Medium 
X-POL

	Target SNR
[dB]
	7.3
	14.1
	8.8


2.1.1.1.4 TM6: 8.2.1.4.1B
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Figure 15: Simulated alignment results for 8.2.1.4.1B with 4Rx
2.1.1.1.4.1 Alignment results

Table 9: Simulated  SNR to achieve 70% of maximum T-put for 8.2.1.4.1B
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	0.3
	3.6
	1.1


2.1.1.1.5 TM9: Section 8.3.1.1A
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Figure 17: Simulated alignment results for 8.3.1.1A with 4Rx
2.1.1.1.5.1 Alignment results

Table 10: Simulated  SNR to achieve 70% of maximum T-put for 8.3.1.1A
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	0.0
	6.4
	0.4


2.1.1.1.6 TM9: Section 8.3.1.2
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Figure 18: Simulated alignment results for 8.3.1.2 with 4Rx and 2 Layers
Table 11: Simulated  SNR to achieve 70% of maximum T-put for 8.3.1.2
	Case
	2x4 Low
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	13.6
	-
	14.9


2.1.1.2 TDD

2.1.1.2.1 TM2: Section 8.2.2.2.1 Test 1
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2.1.1.2.1.1 Alignment results

Table 12: Simulated  SNR to achieve 70% of maximum T-put for 8.2.2.2.1 Test 1
	Case
	2x4 New Medium ULA
	2x4 New Medium 
X-POL

	Target SNR
[dB]
	
	


2.1.1.2.2 TM3: Section 8.2.2.3.1 
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2.1.1.2.2.1 Alignment results

2.1.1.2.3 TM4: Section 8.2.2.4.3
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2.1.1.2.3.1 Alignment results

2.1.1.2.4 TM6: Section 8.2.2.4.1B
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2.1.1.2.4.1 Alignment results

2.1.1.2.5 TM9: Section 8.3.2.1B
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2.1.1.2.5.1 Alignment results

2.1.1.2.6 TM9: Section 8.3.2.3
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2.1.1.2.6.1 Alignment Results

2.1.2 3&4 Layers

2.1.2.1 TM3: 
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2.1.2.2 TM4: 
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2.1.2.3 TM9: 
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