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1 Introduction
In RAN4#106 meeting, a WF related to 8Rx UE CQI requirements was agreed [1]. In this contribution, we provide simulation results based on [1] and discuss about the codebook restriction for 8Rx CQI requirements. 
2 [bookmark: _Hlk92380727]Discussion
CodebookSubsetRestriction
For the legacy RAN4 CQI requirements, at most 2Tx is considered and 6 bits CodebookSubsetRestriction is used to restrict UE for reporting some specific PMI. For the newly introduced 8Rx UE CQI requirements, RAN4 agreed to use 4Tx. Therefore, according to TS38.214, both i1 and i2 need to be indicated for UE to restrict PMI reporting and RAN4 achieved the below agreements in RAN4#106.
	· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction: 0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2: 0x0000000000000001


However, according to TS38.306, UE is not mandatory to support the report quantity 'CRI/RI/i1/CQI '. 
	
Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	semiOpenLoopCSI
Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1/CQI ' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes


Observation 1: UE is not mandatory to support the report quantity 'CRI/RI/i1/CQI '.
Proposal 1: If RAN4 agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI '. It is necessary to introduce related UE capability for 8Rx UE CQI requirements.

Simulation results
Our simulation result in Figure 1 is based on parameters in Table 1.
Table 1. Simulation assumptions for 8Rx UE CQI requirement
	Parameter
	Unit
	Test 1
	Test 2

	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
periodicity and offset
	slot
	10/1

	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
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

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

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	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
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Figure 1. Simulation results for median CQI

According to results in Figure 1, RAN4 can set lower SNR [4,5] dB for 16QAM and higher SNR [11,12] dB for 64QAM for 8Rx CQI testing.
Observation 2: If it is agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI ', RAN4 can set lower SNR [4,5] dB for 16QAM and higher SNR [10,11] dB for 64QAM.
3 Conclusion
In this contribution, we provide simulation results based on [1] and discuss about the codebook restriction for 8Rx CQI requirements.
Observation 1: UE is not mandatory to support the report quantity 'CRI/RI/i1/CQI '.
Proposal 1: If RAN4 agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI '. It is necessary to introduce related UE capability for 8Rx UE CQI requirements.
Observation 2: If it is agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI ', RAN4 can set lower SNR [4,5] dB for 16QAM and higher SNR [10,11] dB for 64QAM.
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