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Background

In the previous RAN4 meeting updated skeleton for TS38.101-4 [1] and way forward for TS38.101-4 specification draft plan [2] were agreed. In this paper we provide text proposal for Clause 8.2 based on agreements from the last RAN4 meetings captured in way forward on NR CSI requirements [3].

Summary

This TP provides list of FR2 CQI requirements for Clause 8.2 of TS 38.101-4.
Proposal

It is proposed that the attached text proposal is included in TS 38.101-4.
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TEXT PROPOSAL:

8.2 
Reporting of Channel Quality Indicator (CQI)
8.2.1
1RX requirements (Void)
8.2.2
2RX requirements
8.2.2.1
FDD (Void)
8.2.2.2
TDD
8.2.2.2.1 CQI reporting under AWGN conditions
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 36.214 [TBD]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of [1] dB.

8.2.2.2.1.1 Minimum requirement for periodic CQI reporting

For the parameters specified in Table 8.2.2.2.1.1-1, and using the downlink physical channels specified in [Annex X], the minimum requirements are specified by the following:

a) the reported CQI value shall be in the range of ±1 of the reported median more than [90%] of the time; 
b) if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 8.2.2.2.1.1-1 Test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100
	100

	Duplex Mode
	
	TDD
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 [Annex A.1.3]
	FR2.120-2 [Annex A.1.3]

	DL BWP configuration #1
	First PRB 
	
	[TBD]
	[TBD]

	
	Number of contiguous PRB
	
	[TBD]
	[TBD]

	
	Subcarrier spacing
	kHz
	120
	120

	 SNRBB 
	 dB
	[8]
	[9]
	[14]
	[15]

	Propagation channel
	
	AWGN
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in [Annex TBD]
	2×2 with static channel specified in [Annex TBD]

	Beamforming Model
	
	[TBD]
	[TBD]

	
	
	
	

	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 )
	
	8
	8

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

	
	CSI-RS 

periodicity and offset
	slot
	8/1
	8/1

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	fd-CDM2
	fd-CDM2

	
	Density (ρ)
	
	1
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1
	8/1

	CSI-IM configuration
	CSI-IM RE pattern    
	
	1
	1

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(8, 13)
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1
	8/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 1
	Table 1

	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
	N/A
	N/A

	CSI-Report periodicity and offset                        
	slot
	8/1
	8/1

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	[010000]
	[010000]

	
	RI Restriction
	
	[N/A]
	[N/A]

	Physical channel for CSI report
	
	[PUCCH]
	[PUCCH]

	CQI/RI/PMI delay 
	ms
	[TBD]
	[TBD]

	Maximum number of HARQ transmission
	
	1
	1

	Measurement channel
	
	[TBD]
	[TBD]


8.2.2.2.2 CQI reporting under fading conditions

8.2.2.2.2.1 Minimum requirement for wideband CQI reporting

Editor’s note: Open issues to be resolved:

· SNR levels 
· Test parameters

· Requirements values (BLER, α, γ)
The purpose of the requirements is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling. 
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR the CQI reporting under frequency non-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of [1] dB.
For the parameters specified in Table 8.2.2.2.2.1-1 and using the downlink physical channels specified in Annex [TBD], the minimum requirements are specified by the following:
a) a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α % of the time;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ;

c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to [TBD].
Table 8.2.2.2.2.1-1 Test parameters

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100
	100

	Duplex Mode
	
	TDD
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 [Annex A.1.3]
	FR2.120-2 [Annex A.1.3]

	DL BWP configuration #1
	First PRB 
	
	[TBD]
	[TBD]

	
	Number of contiguous PRB
	
	[TBD]
	[TBD]

	
	Subcarrier spacing
	kHz
	120
	120

	 SNRBB
	 dB
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	Propagation channel
	
	[TDLA30-35]
	[TDLA30-35]

	Antenna configuration
	
	2×2

[ULA High]
	2×2

[ULA High]

	Beamforming Model
	
	[TBD]
	[TBD]

	
	
	
	

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	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 )
	
	8
	8

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

	
	CSI-RS 

interval and offset
	slot
	[8/1]
	[8/1]

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	fd-CDM2
	fd-CDM2

	
	Density (ρ)
	
	1
	1

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

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

	
	NZP CSI-RS-timeConfig
interval and offset
	slot
	[8/1]
	[8/1]

	CSI-IM configuration
	CSI-IM RE pattern    
	
	1
	1

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(8, 13)
	(8, 13)

	
	CSI-IM timeConfig
interval and offset
	slot
	[8/1]
	[8/1]

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	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
	N/A
	N/A

	CSI-Report periodicity and offset                        
	slot
	8/1
	8/1

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	[000001]
	[000001]

	
	RI Restriction
	
	[N/A]
	[N/A]

	Physical channel for CSI report
	
	[PUSCH]
	[PUSCH]

	CQI/RI/PMI delay 
	ms
	[1.375]
	[1.375]

	Maximum number of HARQ transmission
	
	1
	1

	Measurement channel
	
	[TBD]
	[TBD]


Table 8.2.2.2.2.1-2 Minimum requirements
	
	Test 1
	Test 2

	 [%]
	[TBD]
	[TBD]

	 
	[TBD]
	[TBD]


*********************End of change*****************
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