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Introduction
Base on the previous agreements and agreed way forward of R4-1811693 and R4-1814235, companies are suggested to provide simulation results under the assumptions below. 

After the RAN4 #89’s meeting in Spokane, some agreed and undetermined simulation assumptions are discussed by many companies, and based on the agreed way forward of RAN4 2018 November’s meeting we changed part of the simulation assumptions. 

After the RAN4 #90’s meeting in Athens, many undetermined simulation assumptions and requirements have already aligned. For the left test cases, we provide our new simulation results for alignment in this meeting. 
Simulation assumption for RI 
The minimum performance requirement in Table 6.4.3.1-2 is defined as:

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 ≥;

For the parameters specified in Table 6.4.3.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.3.1-2.

Table 1 lists the simulation parameters for the left RI test cases that need to determine the requirements.
Table 1 Test parameters(FDD)
	Parameter
	Unit
	Test 1
	Test 4

	Bandwidth
	MHz
	10
	10

	Duplex Mode
	
	FDD
	FDD

	DL BWP configuration #1
	First PRB 
	
	0
	0

	
	Number of contiguous PRB
	
	52
	52

	
	Subcarrier spacing
	kHz
	15
	15

	 SNR 
	 dB
	TBD
	TBD

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4
	ULA Low 4x4

	Beamforming Model
	
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)
	(9,-)

	
	CSI-RS
periodicity and offset
	slot
	5/1
	5/1

	
NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 4 (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	5/1

	
CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 0
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4,9)
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	5/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	[8]
	[8]

	csi-ReportingBand
	
	[1111111]
	[1111111]

	CSI-Report periodicity and offset
	slot
	5/1
	5/1

	
Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	(2,1)

	
	CodebookSubsetRestriction
	
	[010000 for fixed rank 2,
010011 for following rank]
	11111111

	
	RI Restriction
	
	N/A
	00000010 for fixed Rank 2 and 00001111 for follow RI

	Physical channel for CSI report
	
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	8

	Maximum number of HARQ transmission
	
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 2 and follow RI



Simulation results
Table 3-1 TP Ratio of test 1 & test 4
	
	Ratio

	SNR
	Test 1
	Test 4

	-6
	1.41 
	1.12

	-4
	0.98 
	1.08

	-2
	1.04 
	1.14

	0
	1.01 
	1.05

	2
	1.05 
	1.01

	4
	1.05 
	1.01

	6
	1.01 
	1.03

	8
	1.02 
	1.01

	10
	1.00 
	1.05

	12
	0.99 
	1.02

	14
	1.00 
	0.99

	16
	1.00 
	1.03

	18
	1.01 
	0.98

	20
	1.02 
	1.02



Figure 3-1 FDD 4Rx Test 1 simulation result
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Conclusion
In this contribution, we provide our new simulation results of rest of the undetermined RI test cases for discussion.
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