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1 Introduction

In RAN4#73 meeting, it was agreed to narrow down the test setup for SU-MIMO multi-cell whitening verification []:

· To take case 2.2 with code rate 3/5 of option 2 as the working assumption
· Interested company is encouraged to evaluate higher INR settings

· Interested company is encouraged to evaluate the setup of 2x2 medium with phase rotation for interference cell
In this contribution, we provide simulation results of the agreed test setup option for both median (INR=6.24dB) and high (INR=12.95dB) interference setting. Based on the simulation results, we also provide our proposal on the final interference level selection. 
2 Simulation assumptions and results
Table 1 shows the detailed simulation assumptions of SU-MIMO multi-cell whitening verification.

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Downlink power allocation
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	dB
	-3
	0
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	-3
	0

	
	(
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	Transmission mode
	
	3
	1

	 SNR 
	dB
	6:1:22
	N/A

	INR
	dB
	N/A
	[6.24]
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at antenna port
	dBm/15kHz
	-98
	N/A

	Propagation channel
	
	EVA70
	EVA70

	Correlation and antenna configuration
	
	Medium (2x2)
	Medium(1x2)

	TX EVM
	%
	6
	6

	Number of OFDM symbols for PDCCH
	
	2
	2

	Fixed Reference measurement channel
	
	MCS8 for SF0, MCS9 for SF 1,2,3,4,6,7,8 and 9
	R.3 FDD

	Max number of HARQ transmissions
	
	4
	N/A

	Redundancy version coding sequence
	
	{0,1,2,3}
	N/A

	Receiver types
	
	R-ML w/ and w/o whitening, MMSE-IRC and MMSE
	N/A


Simulations are performed for both INR=6.26dB and INR=12.95dB interference settings and the results are plotted in the following Figure 1.
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Figure 1 Whitening verification throughput simulation results
Table 1 summarizes the performance gain or R-ML w/ whitening over other types of insufficient implementations at the 70% maximum throughput point. 

Table 1 Summary of R-ML w/ whitening performance gain
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MMSE-IRC MMSE

6.24 dB 1.98 dB 2.80 dB 3.03 dB

12.95 dB 4.78 dB 3.57 dB 5.04 dB

R-ML w/ whitening performance gain @70% max_Tput over

INR


It can be observed that for each of the interference setting, R-ML w/ whitening is able to achieve large enough performance differentiation over other insufficient implementations. Thus each interference setting can be used for defining performance requirement for SU-MIMO multi-cell whitening verification test. Since higher INR level will result in larger performance differentiations, it is able to tolerate larger implementation margin. Also from the NAICS interference level investigation, for median geometry UE, the SINR is in the range of [3.89 8.06] dB. For 80% percentile interference level UE, its SNR will be in the range of [17.05 21.22] dB. The simulation results show that the required SNR at 70% maximum throughput is around 20 dB which is within the expected range. So we propose to adopt INR=12.95 dB as the final test setup parameter.

Proposal 1:
 Consider to adopt INR=12.95dB as the test setup for SU-MIMO multi-cell whitening verification 
3 Conclusion
In this contribution, we provide simulation evaluations for both INR=6.24dB and INR=12.95dB interference settings for SU-MIMO multi-cell whitening verification. From the results of the simulation, we proposed that:

Proposal 1:
 Consider to adopt INR=12.95dB as the test setup for SU-MIMO multi-cell whitening verification 
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