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1. Introduction
In RAN4#88bis, the TP for FR1 CQI reporting requirement was submitted but noted [1]. This paper provides the TP based on [1] with the modification according to the agreed way forward in [2]. 

The text proposal is provided in Annex. The changes are based on TS38.101-4 v0.1.0.
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[2] Samsung, R4-1814235, Way forward on NR UE CSI requirements, 3GPP TSG-RAN WG4 #88bis, Chengdu, China, 08 – 12 October 2018.

[3] Samsung, R4-1814237, 3GPP TS 38.101-4 V0.1.0, 3GPP TSG-RAN WG4 #88bis, Chengdu, China, 08 – 12 October 2018.
3. Annex: Test proposal
------------------------------------------------- Start of change ---------------------------------------------------
6.2 
Reporting of Channel Quality Indicator (CQI)
This section includes the requirements for the reporting of channel quality indicator (CQI).  The parameters specified in Table 6.2-1 are valid for all the CQI reporting requirements unless otherwise stated.

Table 6.2-1: Common Test Parameters for CQI reporting requirements

	Parameter
	Unit
	Value 

	DMRS configurations
	
	Type 1, 1 front loaded DMRS symbol and 1 additional DMRS symbol; TDM for DMRS and PDSCH

	PTRS configurations
	
	N/A

	TRS configurations
	Periodicity and offset
	
	20ms periodicity, 2 slot pattern with 10ms offset; Bandwidth

	
	Bandwidth
	
	Full BWP

	
	Power boosting
	dB
	0

	PDSCH scheduling type
	
	Type A, Bundling size 2; skip scheduling PDSCH in special slots

	Number of OFDM symbols for control channel
	
	2; Symbol #0 and #1.

No PDSCH scheduled in control symbol duration

	PBCH configuration
	
	PBCH transmitted in Slot #0 of a radio frame

No PDSCH scheduled in Slot #0

	Maximum number of HARQ transmission
	
	1

	Measurement restriction configuration
	
	Off

	OCNG pattern
	
	TBD

	Number of HARQ process
	
	FDD: 4; TDD: 8

	NZP CSI-RS configurations
	Number of NZP CSI-RS ports
	
	2, port{3000, 3001}

	
	NZP CSI-RS CDM type (cdm-Type)
	
	fd-CDM2

	
	CSI-RS-Density
	
	1

	
	Resource location in time domain (firstOFDMSymbolInTimeDomain, l0)
	
	13

	
	Resource location in frequency domain (frequecyDomainAllocation, k0)
	
	Row 3 (k0=6), i.e., Other (b5b4b3b2b1b0) = (001000) 

	
	NZP CSI-RS resource periodicity/offset (CSI-ResourcePeriodicityAndOffset)
	Slot
	5/1, i.e., slots5 (1)

	CSI-IM configuration
	CSI-IM pattern (csi-IM-ResourceElementPattern)
	
	Pattern 0

	
	subcarrierLocation-p0 (kCSI-IM)
	
	4

	
	symbolLocation-p0 (lCSI-IM)
	
	9

	
	CSI-IM resource periodicity/offset (CSI-ResourcePeriodicityAndOffset)
	
	5/1, i.e., slots5 (1)

	ZP CSI-RS configurations
	Number of ZP CSI-RS ports
	
	[2, port{3000, 3001}]

	
	ZP CSI-RS CDM type
	
	FD-CDM2

	
	CSI-RS-Density
	
	1

	
	Resource location in time domain (firstOFDMSymbolInTimeDomain, l0)
	
	9

	
	Resource location in frequency domain (frequecyDomainAllocation, k0)
	
	Row 5 (k0=4), i.e., Other (b5b4b3b2b1b0) = (000100) 

	
	ZP CSI-RS resource periodicity/offset (CSI-ResourcePeriodicityAndOffset)
	
	5/1, i.e., slots5 (1)

	CSI reporting configurations
	reportConfigType
	
	Periodic

	
	CQI-table
	
	Table 2

	
	reportQuantity
	
	[cri-RI-PMI-CQI]

	
	CSI reporting periodicity/offset (CSI-ResourcePeriodicityAndOffset)
	
	5/1, i.e., slots5 (1)

	
	Resource Type
	
	Periodic

	
	Minimum CQI computation delay 
	ms
	4

	
	Minimum gNB scheduling delay
	ms
	4

	
	CQI/PMI/RI delay
	ms
	8

	
	PUCCH format for CSI reporting using PUCCH
	
	[PUCCH format 4]


6.2.1 
1RX requirements (Void)
6.2.2
2RX requirements
This sub-clause includes the requirements for reporting of CQI for UE equipped with 2 receiver antennas.

6.2.2.1
FDD

6.2.2.1.1
CQI reporting definition under AWGN
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.213 []. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median.

For the parameters specified in Table 6.2.2.1.1-1, and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

a) The reported CQI value according to the reference channel 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, then 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, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.2.1.1-1: CQI reporting definition test

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	AWGN

	Antenna configuration
	
	2×2

	Correlation configuration
	
	Static channel as specified in Annex B

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	010000 (fixed rank2)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 FDD


6.2.2.1.2
Wideband CQI reporting under frequency non-selective fading conditions

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. 
For the parameters specified in Table 6.2.2.1.2-1 and using the downlink physical channels specified in 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 where α% is specified in Table 6.2.2.1.2-2;

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, where γ is specified in Table 6.2.2.1.2-2;
c) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD.

Table 6.2.2.1.2-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	TDL-A 30ns 5Hz

	Antenna configuration
	
	2×2

	Correlation configuration
	
	ULA high

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 FDD


Table 6.2.2.1.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.2.1.3
Sub-band CQI reporting under frequency selective fading conditions

The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands.
For the parameters specified in Table 6.2.2.1.3-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

a) A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.2.1.3-2;
b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.2.1.3-2;
c) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to TBD.

Table 6.2.2.1.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.45μs

	Antenna configuration
	
	[2×2]

	Correlation configuration
	
	The same propagation condition used for each Tx-Rx path

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	subbandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	8

	Reference channel
	
	RC.2 FDD


Table 6.2.2.1.3-2: Minimum requirements

	Parameters
	Test 1
	Test 2

	α [%]
	TBD
	TBD

	β [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.2.2
TDD
6.2.2.2.1
CQI reporting definition under AWGN
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.213 []. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median.

For the parameters specified in Table 6.2.2.2.1-1, and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

c) The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. 

d) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then 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, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.2.2.1-1: CQI reporting definition test

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	40

	Sub-carrier spacing (SCS)
	KHz
	30

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	AWGN

	Antenna configuration
	
	2×2

	Correlation configuration
	
	Static channel as specified in Annex B

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	010000 (fixed rank2)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 TDD


6.2.2.2.2
Wideband CQI reporting under fading conditions

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. 
For the parameters specified in Table 6.2.2.2.2-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

d) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.2.2.2-2;

e) 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, where γ is specified in Table 6.2.2.2.2-2;
f) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD.

Table 6.2.2.2.2-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	TDL-A 30ns 5Hz

	Antenna configuration
	
	2×2

	Correlation configuration
	
	ULA high

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 TDD


Table 6.2.2.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.2.2.3
Subband CQI reporting under fading conditions

The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands.
For the parameters specified in Table 6.2.2.2.3-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

d) A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.2.2.3-2;
e) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.2.2.3-2;
f) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to TBD.

Table 6.2.2.2.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	40

	Sub-carrier spacing (SCS)
	KHz
	30

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 10Hz, and τd=0.1125μs

	Antenna configuration
	
	[2×2]

	Correlation configuration
	
	The same propagation condition used for each Tx-Rx path

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	subbandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	16

	Reference channel
	
	RC.2 FDD


Table 6.2.2.2.3-2: Minimum requirements

	Parameters
	Test 1
	Test 2

	α [%]
	TBD
	TBD

	β [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.3
4RX requirements
This sub-clause includes the requirements for reporting of CQI for UE equipped with 4 receiver antennas.
6.2.3.1
FDD

6.2.3.1.1
CQI reporting definition under AWGN
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.213 []. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median.

For the parameters specified in Table 6.2.3.1.1-1, and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

e) The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. 

f) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then 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, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.2.1.1-1: CQI reporting definition test

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	AWGN

	Antenna configuration
	
	2×4

	Correlation configuration
	
	Static channel as specified in Annex B

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	010000 (fixed rank2)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 FDD


6.2.3.1.2
Wideband CQI reporting under frequency non-selective fading conditions

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. 
For the parameters specified in Table 6.2.3.1.2-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

g) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.3.1.2-2;

h) 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, where γ is specified in Table 6.2.3.1.2-2;
i) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD.

Table 6.2.3.1.2-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	TDL-A 30ns 5Hz

	Antenna configuration
	
	2×4

	Correlation configuration
	
	ULA high

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 FDD


Table 6.2.3.1.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.3.1.3
Sub-band CQI reporting under frequency selective fading conditions

The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands.
For the parameters specified in Table 6.2.3.1.3-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

g) A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.3.1.3-2;
h) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.3.1.3-2;
i) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to TBD.

Table 6.2.3.1.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	FDD

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.45μs

	Antenna configuration
	
	2×4

	Correlation configuration
	
	The same propagation condition used for each Tx-Rx path

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	subbandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	8

	Reference channel
	
	RC.2 FDD


Table 6.2.3.1.3-2: Minimum requirements

	Parameters
	Test 1
	Test 2

	α [%]
	TBD
	TBD

	β [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.3.2
TDD
6.2.3.2.1
CQI reporting definition under AWGN
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.213 []. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median.

For the parameters specified in Table 6.2.3.2.1-1, and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

g) The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. 

h) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then 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, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.3.2.1-1: CQI reporting definition test

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	40

	Sub-carrier spacing (SCS)
	KHz
	30

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	AWGN

	Antenna configuration
	
	[2×4]

	Correlation configuration
	
	Static channel as specified in Annex B

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	010000 (fixed rank2)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 TDD


6.2.3.2.2
Wideband CQI reporting under fading conditions

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. 
For the parameters specified in Table 6.2.3.2.2-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

j) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.3.2.2-2;

k) 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, where γ is specified in Table 6.2.3.2.2-2;
l) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to TBD.

Table 6.2.3.2.2-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	10

	Sub-carrier spacing (SCS)
	KHz
	15

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	TDL-A 30ns 5Hz

	Antenna configuration
	
	[2×4]

	Correlation configuration
	
	ULA high

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	widebandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	N/A

	Reference channel
	
	RC.1 TDD


Table 6.2.3.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD


6.2.3.2.3
Subband CQI reporting under fading conditions

The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands.
For the parameters specified in Table 6.2.3.2.3-1 and using the downlink physical channels specified in TBD, the minimum requirements are specified by the following:

j) A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.3.2.3-2;
k) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.3.2.3-2;
l) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to TBD.

Table 6.2.3.2.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

	Parameter
	Unit
	Test 1
	Test 2

	Channel bandwidth
	MHz
	40

	Sub-carrier spacing (SCS)
	KHz
	30

	Cell ID
	
	0

	Transmission mode
	
	1

	Duplex mode
	
	TDD

	TDD DL-UL configuration and special slot configuration
	
	7D1S2U, S =  6D:4G:4U

	SNR
	dB
	TBD
	TBD

	  Ior
	dBm/15KHz
	TBD
	TBD

	  Noc
	dBm/15KHz
	-98
	-98

	Propagation condition
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 10Hz, and τd=0.1125μs

	Antenna configuration
	
	[2×4]

	Correlation configuration
	
	The same propagation condition used for each Tx-Rx path

	Codebook and beamforming
	
	--

	Beamforming Model
	
	Fixed pre-coder

	Codebook restriction
	
	000001 (fixed rank1)

	CodebookType
	
	typel-SinglePannel

	CodebookMode
	
	1

	CSI reporting configurations
	
	--

	timeRestrictionForInterferenceMeasurements
	
	TBD

	cqi-FormatIndicator (granularity)
	
	subbandCQI

	pmi-FormatIndicator (granularity)
	
	widebandPMI

	Subband size
	PRB
	16

	Reference channel
	
	RC.2 TDD


Table 6.2.2.1.3-2: Minimum requirements

	Parameters
	Test 1
	Test 2

	α [%]
	TBD
	TBD

	β [%]
	TBD
	TBD

	 
	TBD
	TBD


------------------------------------------------- Unchanged part  ---------------------------------------------------
------------------------------------------------- Unchanged part  ---------------------------------------------------
Annex A (normative):
Measurement channels

Detailed content of the annex is TBD.

A.X
CSI reference measurement channels
A.X.1
Reference measurement channel for CQI reporting requirements (conducted requirements)

This section defines the DL signal applicable to the reporting of channel status information (Clause 6.2 and 8.2).
A.X.1.1
FDD

In this section, the FDD reference measurement channels for CQI reporting requirements in Clause 6.2 are provided.
Table A.X.1.1-1: CQI reference measurement channels (FDD)
	RMC Name
	Channel Bandwidth

(MHz)
	SCS

(KHz)
	Allocated RB-s
	UL/DL Config
	Allocated. Slots
	MCS Scheme

	RC.1 FDD
	10
	15
	52
	N/A
	NOTE1
	MCS.1

	RC.2 FDD
	10
	15
	8
	N/A
	NOTE1
	MCS.2

	NOTE1: Skip scheduling PDSCH in CSI-RS and special sub-frames during CSI test cases


Table A.X.1.1-2: Mapping of CQI Index to Modulation coding scheme (MCS, 4-bit CQI Table 2)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Efficiency
	OOR
	0.1523
	0.3770
	0.8770
	1.4766
	1.9141
	2.4063
	2.7305
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	

	MCS Scheme
	PRB
	Available
RE-s
	IMCS
	

	MCS.1
	52
	
	DTX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MCS.2
	8
	
	DTX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


A.X.1.2
TDD
In this section, the TDD reference measurement channels for CQI reporting requirements in Clause 6.2 are provided.
Table A.X.1.1-1: CQI reference measurement channels (TDD)
	RMC Name
	Channel Bandwidth

(MHz)
	SCS

(KHz)
	Allocated RB-s
	UL/DL Config
	Allocated. Slots
	MCS Scheme

	RC.1 TDD
	40
	30
	106
	N/A
	NOTE1
	MCS.3

	RC.2 TDD
	40
	15
	16
	N/A
	NOTE1
	MCS.4

	NOTE1: Skip scheduling PDSCH in CSI-RS and special sub-frames during CSI test cases


Table A.X.1.1-2: Mapping of CQI Index to Modulation coding scheme (MCS, 4-bit CQI Table 2)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Efficiency
	OOR
	0.1523
	0.3770
	0.8770
	1.4766
	1.9141
	2.4063
	2.7305
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	

	MCS Scheme
	PRB
	Available
RE-s
	IMCS
	

	MCS.3
	106
	
	DTX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MCS.4
	16
	
	DTX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


