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1 Introduction

According to RAN4 #64bis meeting minutes [1], the minimum requirement and test point of RI Test-2 were agreed. But there was a concern that UE can cheat the test by fixed rank reporting. Therefore the additional test point was proposed to achieve a sanity test suite and two options were provided for evaluation. In this contribution, we show simulation results and share our views on these two options.
2 Discussion
2.1 Alternatives for additional checking point
In RAN4 #64bis meeting, the agreed way forwards on other checking point are summarized below:

· For other checking point, in the next meeting the following options will be investigated:

· Option 1: investigate “test 1” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB
· Antenna investigate correlation = low
· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps

· Turn off HARQ

· MCS is chosen based on CQI;
· Option 2: investigate “test 3” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB
· Antenna correlation = high
· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps

· Turn off HARQ

· MCS is chosen based on CQI;

· Other options are not precluded

· Other detailed setup follows that of Table 9.5.3.1-1 RI Test (FDD) and Table 9.5.3.2-1 RI Test (TDD);

· Companies are to provide evaluation results showing both Gamma_1 and Gamma_2 values for both option 1 and option 2.
In section 2.2, we provide simulation results and share our views for both opinion 1 and opinion 2.
2.2 Simulation results for RI test
Based on test framework, the interference level for Option 1 and Option 2 is very low and all OFDM symbols on ABS share the same noise floor. This test setting is very close to that for legacy Rel-8/Rel-9 RI test except for the transmission mode. In Rel-8/Rel-9 RI test, TM4 is evaluated while in opinion 1/opinion 2, TM3 is verified. In this section, we provide simulation results for both opinion 1 and opinion 2. Detailed simulation assumptions are shown in Appendix.
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Figure 1: Throughput ratio for γ1 and γ2 for Test-1
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Figure 2: Throughput ratio for γ1 and γ2 for Test-3
Figure 1 shows the simulation result for Opinion 1. It is observed that γ1 is close to 1.0 in the low SNR region. The relative throughput gain of γ2 is significant at 0dB, which is much higher than 1.0. But γ2 is a little sensitivity to the SNR change, e.g., 1.09 at 2dB and 1.01 at 4dB.
Figure 2 shows simulation result for Opinion 2. In Rel-8/Rel-9, the minimum requirement for RI Test 3 is 1.1. As shown in Figure 2, it is observed that γ2 at high SNR point is higher than 1.1. However, the available impairment margin seems too small.

Comparing Option 1 and Option 2, we prefer to Option 1 and suggest using γ2 as the test metric to align with Rel-8 requirements. 
· Proposal: Select Opinion 1 at 0dB to set the additional test point.
3 Conclusion
In this contribution, two options for the additional test point for eICIC RI test are evaluated. Comparing two options, we propose that:
· Proposal: Select Opinion 1 at 0dB to set the additional test point.
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5 Appendix: Simulation assumptions for RI test

	Parameter
	Unit
	Test

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	3

	Propagation condition and antenna configuration
	
	2 x 2, EPA5 in serving and interfering cell

	Antenna correlation
	
	Low for Test 1, high for Test 3

	CodeBookSubsetRestriction bitmap
	
	[01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI]

	RI configuration
	
	Fixed RI=1, Fixed RI = 2 and follow RI

	RLM/RRM measurement subframe pattern (serving cell)
	
	[10000000 10000000 10000000 10000000 10000000]

	CSI Subframe Sets (serving cell)
	CCSI,0
	
	[10000000 10000000 10000000 10000000 10000000]

	
	CCSI,1
	
	[01111111 01111111 01111111 01111111 01111111]

	ABS pattern (interfering cell)
	
	[10000000 10000000 10000000 10000000 10000000]

	Maximum number of HARQ transmissions
	
	1 HARQ Tx

	Reporting mode
	
	[PUCCH 1-0]

	PUCCH Report Type for wideband CQI
	
	[4]

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	[Npd= 10]

	CQI delay
	ms
	[8]

	Serving cell SNR measured at CRS (ES/Noc2)
	dB
	EI/Noc2, from 0dB to 20dB with 2 dB steps 

	Interference Settings
	dB
	      EI/Noc2 = -12 dB， Noc1= Noc2= Noc3

	Test cases and Evaluation matrix
	
	Throughput ratio: gamm1 and gamm2


