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Introduction
The agreements reached during the previous meetings regarding 8 RX and CSI requirements are captured on the WFs [1],[2],[3],[4], and [6].
In this paper we provide CQI simulation results to support the 8Rx CQI discussions.
Discussion
In this section we present the simulation results for CQI based on simulation assumption shown in Table 1. 

[bookmark: _Ref127317950]Table 1: Simulation assumption for CQI (TDD)
	CQI

	Bandwidth
	 
	MHz
	40

	Subcarrier spacing
	 
	kHz
	30

	Duplex Mode
	 
	 
	TDD

	TDD UL-DL pattern
	 
	 
	7D1S2U S=6D+4G+4U

	SNR
	 
	dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	 
	 
	static channel model with 4T8R

	Antenna configuration
	 
	 
	XP 4×8 

	Beamforming Model
	 
	 
	As specified in Annex B.4.1 in 38.101-4

	ZP CSI-RS configuration
	CSI-RS resource Type
	 
	Periodic

	
	Number of CSI-RS ports (X)
	 
	4

	
	CDM Type
	 
	FD-CDM2

	
	Density (ρ)
	 
	1

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

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

	
	CSI-RS
	slot
	10-janv

	
	periodicity and offset
	
	

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	 
	Periodic

	
	Number of CSI-RS ports (X)
	 
	4

	
	CDM Type
	 
	FD-CDM2

	
	Density (ρ)
	 
	1

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

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

	
	NZP CSI-RS-timeConfig
	slot
	10-janv

	
	periodicity and offset
	
	

	CSI-IM configuration
	CSI-IM resource Type
	 
	Periodic

	
	CSI-IM RE pattern
	 
	0

	
	CSI-IM Resource Mapping
	 
	(4, 9)

	
	(kCSI-IM,lCSI-IM)
	
	

	
	CSI-IM timeConfig
	slot
	10/1

	
	periodicity and offset
	
	

	ReportConfigType
	 
	 
	Periodic

	CQI-table
	 
	 
	Table 2

	reportQuantity
	 
	 
	cri-RI-i1/CQI

	timeRestrictionForChannelMeasurements
	 
	 
	Not configured

	timeRestrictionForInterferenceMeasurements
	 
	 
	Not configured

	cqi-FormatIndicator
	 
	 
	Wideband

	pmi-FormatIndicator  
	 
	 
	Wideband

	Sub-band Size
	 
	RB
	16

	Csi-ReportingBand
	 
	 
	1111111

	CSI-Report periodicity and offset
	 
	slot
	10 / 9

	aperiodicTriggeringOffset
	 
	 
	Not configured

	Codebook configuration
	Codebook Type
	 
	typeI-SinglePanel

	
	Codebook Mode
	 
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	 
	-2,1

	
	(CodebookConfig-O1,CodebookConfig-O2)
	 
	-4,1

	
	CodebookSubsetRestriction
	 
	The codebook is restricted to i1,1=0, i1,2=0,i1.3=0 and i2=0

	
	RI Restriction
	 
	00001000

	Physical channel for CSI report
	 
	 
	PUCCH

	CQI/RI/PMI delay 
	 
	ms
	9.5

	Maximum number of HARQ transmission
	 
	 
	1

	Measurement channel
	 
	 
	As specified in Table A.4-3, TBS.3-4

	-         (N1,N2)=(2,1); (O1,O2)=(4,1)
	 
	 
	 
	 
	 
	 

	-         ReportQuantity: CRI/Ri/i1/CQI
	
	
	
	
	
	 

	-         Two-one-TypeI-SinglePanel-Restriction: 0b00000001
	
	
	
	
	 

	-         i2 = 0
	 
	 
	 
	 
	 



Table 2: Simulation assumption for CQI (FDD)
	CQI

	Bandwidth
	 
	MHz
	40

	Subcarrier spacing
	 
	kHz
	30

	Duplex Mode
	 
	 
	FDD

	SNR
	 
	dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	 
	 
	static channel model with 4T8R

	Antenna configuration
	 
	 
	XP 4×8 

	Beamforming Model
	 
	 
	As specified in Annex B.4.1 in 38.101-4

	ZP CSI-RS configuration
	CSI-RS resource Type
	 
	Periodic

	
	Number of CSI-RS ports (X)
	 
	4

	
	CDM Type
	 
	FD-CDM2

	
	Density (ρ)
	 
	1

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

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

	
	CSI-RS
	slot
	10-janv

	
	periodicity and offset
	
	

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	 
	Periodic

	
	Number of CSI-RS ports (X)
	 
	4

	
	CDM Type
	 
	FD-CDM2

	
	Density (ρ)
	 
	1

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

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

	
	NZP CSI-RS-timeConfig
	slot
	10-janv

	
	periodicity and offset
	
	

	CSI-IM configuration
	CSI-IM resource Type
	 
	Periodic

	
	CSI-IM RE pattern
	 
	0

	
	CSI-IM Resource Mapping
	 
	(4, 9)

	
	(kCSI-IM,lCSI-IM)
	
	

	
	CSI-IM timeConfig
	slot
	10/1

	
	periodicity and offset
	
	

	ReportConfigType
	 
	 
	Periodic

	CQI-table
	 
	 
	Table 2

	reportQuantity
	 
	 
	cri-RI-i1/CQI

	timeRestrictionForChannelMeasurements
	 
	 
	Not configured

	timeRestrictionForInterferenceMeasurements
	 
	 
	Not configured

	cqi-FormatIndicator
	 
	 
	Wideband

	pmi-FormatIndicator  
	 
	 
	Wideband

	Sub-band Size
	 
	RB
	16

	Csi-ReportingBand
	 
	 
	1111111

	CSI-Report periodicity and offset
	 
	slot
	10 / 9

	aperiodicTriggeringOffset
	 
	 
	Not configured

	Codebook configuration
	Codebook Type
	 
	typeI-SinglePanel

	
	Codebook Mode
	 
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	 
	-2,1

	
	(CodebookConfig-O1,CodebookConfig-O2)
	 
	-4,1

	
	CodebookSubsetRestriction
	 
	The codebook is restricted to i1,1=0, i1,2=0,i1.3=0 and i2=0

	
	RI Restriction
	 
	00001000

	Physical channel for CSI report
	 
	 
	PUCCH

	CQI/RI/PMI delay 
	 
	ms
	9.5

	Maximum number of HARQ transmission
	 
	 
	1

	Measurement channel
	 
	 
	As specified in Table A.4-3, TBS.3-4

	-         (N1,N2)=(2,1); (O1,O2)=(4,1)
	 
	 
	 
	 
	 
	 

	-         ReportQuantity: CRI/Ri/i1/CQI
	
	
	
	
	
	 

	-         Two-one-TypeI-SinglePanel-Restriction: 0b00000001
	
	
	
	
	 

	-         i2 = 0
	 
	 
	 
	 
	 




Table 3 presents the results of our simulations for Median CQI with 4T8R antenna configuration, with 40MHz BW and 30kHz SCS and TDD. 
Table 4 presents the results of our simulations for Median CQI with 4T8R antenna configuration, with 10MHz BW and 15kHz SCS and FDD. 
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	CQI TDD FR1 (static condition)
	SNR
	CQI
	Count
	Percent
	Median
	Prob (Median CQI-1<CQI< Median CQI+1)

	CQI TDD 40M 30kHz FR1 4T8R UE
	18
	12
	3998
	99.95
	12
	100

	
	
	11
	2
	0.05
	
	

	
	16
	12
	205
	5.125
	11
	100

	
	
	11
	3795
	94.875
	
	

	
	14
	11
	662
	16.55
	10
	100

	
	
	10
	3338
	83.45
	
	

	
	12
	10
	3925
	98.125
	10
	100

	
	
	9
	75
	1.875
	
	

	
	10
	9
	1610
	40.25
	8
	100

	
	
	8
	2390
	59.75
	
	

	
	8
	8
	22
	0.55
	7
	100

	
	
	7
	3978
	99.45
	
	

	
	6
	7
	474
	11.85
	6
	100

	
	
	6
	3526
	88.15
	
	

	
	4
	6
	19
	0.475
	5
	100

	
	
	5
	3981
	99.525
	
	

	
	2
	5
	62
	1.55
	4
	100

	
	
	4
	3621
	90.525
	
	

	
	
	3
	317
	7.925
	
	

	
	0
	4
	1
	0.025
	3
	100

	
	
	3
	3941
	98.525
	
	

	
	
	2
	58
	1.45
	
	

	
	-2
	3
	17
	0.425
	2
	100

	
	
	2
	3740
	93.5
	
	

	
	
	1
	243
	6.075
	
	

	
	-4
	2
	33
	0.825
	1
	100

	
	
	1
	3244
	81.1
	
	

	
	
	0
	723
	18.075
	
	

	
	-6
	1
	101
	2.525
	0
	100

	
	
	0
	3899
	97.475
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	CQI FDD FR1 (static condition)
	SNR
	CQI
	Count
	Percent
	Median
	Prob (Median CQI-1<CQI< Median CQI+1)

	CQI FDD 10M 15kHz FR1 4T8R UE
	11
	8
	57
	1.425
	10
	98.575

	
	
	9
	1046
	26.15
	
	

	
	
	10
	2897
	72.425
	
	

	
	10
	8
	2755
	68.875
	8
	97.6

	
	
	9
	1149
	28.725
	
	

	
	
	10
	96
	2.4
	
	

	
	8
	7
	3186
	79.65
	7
	100

	
	
	8
	814
	20.35
	
	

	
	7
	6
	98
	2.45
	7
	100

	
	
	7
	3900
	97.5
	
	

	
	
	8
	2
	0.05
	
	

	
	5
	5
	1073
	26.825
	6
	100

	
	
	6
	2920
	73
	
	

	
	
	7
	7
	0.175
	
	

	
	4
	4
	12
	0.3
	5
	100

	
	
	5
	3836
	95.9
	
	

	
	
	6
	152
	3.8
	
	

	
	2
	3
	489
	12.225
	4
	100

	
	
	4
	3372
	84.3
	
	

	
	
	5
	139
	3.475
	
	

	
	1
	2
	1
	0.025
	3
	100

	
	
	3
	3339
	83.475
	
	

	
	
	4
	660
	16.5
	
	




[bookmark: _Hlk31794208]Conclusion
In this contribution we provided the results of our simulation campaign on 8 Rx CQI parameters in order to define UE demodulation performance requirements.
References
[1] R4-2220613, “WF on 8RX UE demodulation and CSI requirements”, Huawei, HiSilicon, RAN WG4 #105, Toulouse, Nov. 2022
[2] [bookmark: _Ref130994771]R4-2302942, “WF for 8Rx UE performance requirements”, Huawei, HiSilicon, RAN WG4 #106, Athens, Greece, 27 February - 03 March, 2023
[3] [bookmark: _Ref133928426]R4-2305888, “WF for 8Rx UE performance requirements”, Huawei, HiSilicon, RAN WG4 #106-bis-e, Online, April 17 – April 26, 2023
[4] [bookmark: _Ref141711832]R4-2309806, “WF for 8Rx UE performance requirements”, Huawei, HiSilicon, RAN WG4 #107, Incheon, Korea, 22 – 26 May 2023
[5] [bookmark: _Ref130807933][bookmark: _Ref134778267]R4-2311076 “Discussion on CQI Demodulation Requirements for 8Rx”, Nokia, Nokia Shanghai Bell, RAN WG4 #108, Toulouse, Aug 21 – Aug 25, 2023
[6] [bookmark: _Ref145080546]R4-2313877, “WF for 8Rx UE performance requirements”, Huawei, HiSilicon, RAN WG4 #108, Toulouse


