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1. Introduction
In the last meeting, the introduction of ETU300 FRC test was proposed. In this contribution, we provide our simulation results for ETU300 and considerations.
2. Simulation results and discussions
We evaluate R.35, which was agreed as FRC in EVA200 test, and two options, which have lower coding rate by 1 and 2 MCS level than that of R.35. The details are shown in Table A-1, A-2 and A-3. Figure 1 shows the relative throughput performance for each option. Table 1 lists the required SNR at 70% of the maximum throughput. It can be observed that the required SNR at 70% for R.35 is higher than 20dB for both FDD and TDD. This is too close to 6% EVM ceiling to check the demodulation performance.
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Figure 1  Alignment simulation results for FDD
Table 1  Required SNR at 70% of the maximum throughput
	Duplex

mode
	FRC
	Required SNR at 70% of the maximum throughput [dB]

	FDD
	R.35 FDD
	20.7

	
	FDD option 1
	18.5

	
	FDD option 2
	16.5

	TDD
	R.35 TDD
	21.9

	
	TDD option 1
	19.4

	
	TDD option 2
	17.4


In order to investigate whether R.35 is typical in ETU300 we evaluate the probability of the reported RI and wideband CQI in closed loop operation. The simulation assumptions are shown in Table A-4. Table 2 and 3 show the probability of reported RI and the probability of the reported wideband CQI when RI=2 respectively. The followings can be observed.

Observation 1: The probability of RI=2 is more than 98%.

Observation 2: The median of the reported wideband CQI is 8 when RI=2. This corresponds to MCS13 according to TS36.101 Table A.4-3a.

Observation 3: The maximum reported wideband CQI when RI=2 is 10, which corresponds to MCS18. The probability of the maximum reported wideband CQI is less than 2.5%.
From these observations, MCS levels around 18 are not typical under ETU300. However the performance for ETU300 will be guaranteed if FRC test is specified for MCS levels around 18. Therefore we propose the following.

Proposal 1: If RAN4 agree to have ETU300 FRC test, option 1 or 2 should be used as FRC. Option 2 is slightly preferable.
Table 2  Probability of reported RI
	
	SNR=18dB
	SNR=19dB
	SNR=20dB

	RI=1
	1.8%
	1.5%
	1.3%

	RI=2
	98.2%
	98.5%
	98.7%


Table 3  Probability of reported wideband CQI when RI=2
	Wideband CQI
	SNR=18dB
	SNR=19dB
	SNR=20dB

	0
	0.0%
	0.0%
	0.0%

	1
	0.0%
	0.0%
	0.0%

	2
	0.0%
	0.0%
	0.0%

	3
	0.0%
	0.0%
	0.0%

	4
	0.0%
	0.0%
	0.0%

	5
	0.0%
	0.0%
	0.0%

	6
	0.0%
	0.0%
	0.0%

	7
	6.7%
	4.0%
	2.6%

	8
	62.6%
	56.2%
	49.4%

	9
	28.3%
	37.0%
	44.2%

	10
	0.6%
	1.3%
	2.5%

	11
	0.0%
	0.0%
	0.0%

	12
	0.0%
	0.0%
	0.0%

	13
	0.0%
	0.0%
	0.0%

	14
	0.0%
	0.0%
	0.0%


3. Conclusion

In this contribution, we provided our simulation results for ETU300 FRC test. The proposal is summarized below.
Proposal 1: If RAN4 agree to have ETU300 FRC test, option 1 or 2 should be used as FRC. Option 2 is slightly preferable.
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Table A-1  Simulation assumptions
	Parameter
	Value

	Transmission mode
	TM3 rank-2

	Propagation condition
	ETU300

	Correlation matrix and antenna configuration
	2x2, low correlation

	Number of PDCCH symbols 
	2

	Tx EVM
	6%


Table A-2  FRC for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.35 FDD
	Option 1
	Option 2

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM

	Information Bit Payload
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	19848
	18336
	16416

	For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	For Sub-Frame 0
	Bits
	18336
	16416
	15264


Table A-3  FRC for TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.35 FDD
	Option 1
	Option 2

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Uplink-Downlink Configuration
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	2+2
	2+2

	Modulation
	
	64QAM
	64QAM
	64QAM

	Information Bit Payload
	
	
	
	

	For Sub-Frames 4,9
	Bits
	19848
	18336
	16416

	For Sub-Frames 1,6
	Bits
	15840
	14688
	13536

	For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	For Sub-Frame 0
	Bits
	n/a
	n/a
	n/a


Table A-4  Simulation assumptions for closed loop operation
	Parameter
	Value

	Transmission mode
	TM3

	Propagation condition
	ETU300

	Correlation matrix and antenna configuration
	2x2, low correlation

	Feedback mode
	PUCCH 1-0, Npd=5ms, No OLLA
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