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1 Introduction
In RAN4 #51bis meeting in Los Angeles, it was agreed to submit the RI reporting performance under low and high correlation MIMO channel in transmission mode 4 using 2x2 antenna configurations for RAN4#52 Shenzhen meeting [1][2]. 
For the parameters in Table 9.5.1.1-2 of the agreed proposal [2] at last L.A. meeting, the minimum requirements are proposed by the following 
a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

In this contribution we provide the RI throughput gain for low antenna correlation as a input SNR in PUCCH 1-1 mode test scenarios.
2 Simulation assumptions
The basic simulation assumptions used for RI report demodulation requirements:
· Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
· Practical RI selection algorithm

· TX EVM = 6 %
· Antenna correlation : low case
· Fixed precoder for RI1 = 
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, fixed precoder for RI2 = 
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For the PUCCH 1-1 mode, simulation assumptions and parameters are listed in Table 1 below. 
We will provide the requirements of the ratio of the throughput when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 or rank2. 

Table 1: RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	[10]

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	[2 x 2 EPA5]

	Antenna correlation
	
	Low
	Low
	High

	SNR
	dB
	[0]
	[16]
	[16]
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	dB[mW/15kHz]
	[-98]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[-98]
	[-82]
	[-82]

	HARQ
	
	[4]

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	3

	Reporting periodicity 
	ms
	[NP = 5]

	cqi-pmi-ConfigurationIndex
	
	5

	ri-ConfigurationInd
	
	[TBD]

	NOTE: In the case of rank 2 transmissoin, if one of the codewords terminates before another codeword, the base station shall not schedule new data for that codeword if the latest RI report is 1.


3 Simulation Results 
The results for the throughput of the follow RI and fixed RI reporting are shown in figure 1 below when we assume 4-HARQ processing with low correlation in transmission mode 4. 
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Figure 1 Comparison of the throughput by Reported RI and the throughput by fixed RI
From figure 1, we can know that the throughput of follow RI slightly superior performance to the fixed RI report. 
Figure 2 shows the ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 or rank2. From this figure, the throughput gain of 
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is shown to be > 1.1 at the 0dB SNR, and the throughput gain of 
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is shown to be > 1.2 at the 16dB SNR. From our simulations, we propose the throughput ratio requirements in Table 2.
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Figure 2 Throughput gain test results for frequency selective fading channel conditions

Table 2. Minimum requirement (FDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.2
	[TBD]

	2
	1.1
	N/A
	[TBD]


4 Conclusions

In this contribution, we provided the simulation results of the throughput ratio of follow RI and fixed RI under low antenna correlation in 2x2 transmission mode 4. From figure 2, the requirement values of RI throughput ratio are defined within Table 2.
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