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Introduction
In order to better align specification drafting for introducing performance requirements in TS38.101-4, template of PDSCH and CSI requirements test parameters were discussed among interested companies through email. This contribution provided template for test parameters based on offline input from Volunteers.
Discussion
Template for PDSCH test parameters (provided by Intel)
Table x. Common test parameters
	Parameter
	Unit
	Value
	Comments

	PDSCH transmission scheme
	
	Transmission scheme 1
	So far, only ” Transmission scheme 1” is supported

	EPRE ratio of PTRS to PDSCH
	dB
	
	In FR1, NA 

	DL BWP configuration #1
	Cyclic prefix
	
	
	Values: Normal/Extended
Note: Extended is only supported for 60 kHz SCS

	Common serving cell parameters
	Physical Cell ID
	
	
	Default value 0

	
	SSB position in burst
	
	
	Time domain positions of the transmitted SSB in an burst (corresponds to RRC parameter ssb-PositionsInBurst)

	
	SSB periodicity
	ms
	
	SSB periodicity (corresponds to RRC parameter ssb-periodicityServingCell)

	
	First DMRS position for Type A PDSCH mapping
	
	
	

	
	
	
	
	

	PDCCH configuration
	Slots for PDCCH monitoring
	
	
	PDCCH TX parameters for PDSCH tests

	
	Symbols with PDCCH
	
	
	

	
	Number of PDCCH candidates and aggregation levels
	
	
	

	
	DCI format
	
	
	

	Cross carrier scheduling 
	
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	
	k0 parameter in TS 38.211 Clause 7.4.1.5.3

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: TBD
CSI-RS resource 2: TBD
CSI-RS resource 3: TBD
CSI-RS resource 4: TBD
	l0 parameter in TS 38.211 Clause 7.4.1.5.3 for each CSI-RS resource
l0 = {4,5,6} for CSI-RS resource 1 and 3
l0 = {8,9,10} for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1
	Always 1 for CSI-RS for tracking

	
	CDM Type
	
	No CDM
	Always “No CDM” for CSI-RS for tracking

	
	Density (ρ)
	
	3
	Always “3” for CSI-RS for tracking

	
	CSI-RS periodicity
	Slots
	
	Current agreement corresponds to:
20 for 15 kHz SCS
40 for 30 kHz SCS

	
	CSI-RS offset
	Slots
	
	CSI-RS offset for each CSI-RS resource
Current agreement corresponds to:
10 for 15 kHz SCS for CSI-RS resource 1 and 2
11 for 15 kHz SCS for CSI-RS resource 3 and 4
20 for 30 kHz SCS for CSI-RS resource 1 and 2
21 for 30 kHz SCS for CSI-RS resource 3 and 4

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	
	k0 parameter in TS 38.211 Clause 7.4.1.5.3

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	
	l0 parameter in TS 38.211 Clause 7.4.1.5.3

	
	Number of CSI-RS ports (X)
	
	
	Values: 2 or 4

	
	CDM Type
	
	
	Only FD-CDM2 for 2 and 4  CSI-RS ports

	
	Density (ρ)
	
	
	Values: 1 or 0.5 for 2 ports,
1 for 4 ports

	
	CSI-RS periodicity
	
	
	

	
	CSI-RS offset
	
	
	

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	
	ZP CSI-RS configuration should be aligned with one of the possible CSI-IM configurations

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

	
	Number of CSI-RS ports (X)
	
	
	

	
	CDM Type
	
	
	

	
	Density (ρ)
	
	
	

	
	CSI-RS periodicity
	
	
	

	
	CSI-RS offset
	
	
	

	PTRS configuration
	Frequency density (KPT-RS)
	
	
	
KPT-RS parameter in TS 38.211.
Values: 2 or 4

	
	Time density (LPT-RS)
	
	
	LPT-RS parameter in TS 38.211.
Values: 1, 2 or 4

	Maximum number of code block groups for ACK/NACK feedback
	
	1
	At current stage we consider only TB-based HARQ processing

	Maximum number of HARQ transmission
	
	4
	

	HARQ ACK/NACK bundling
	
	
	

	Redundancy version coding sequence
	
	{0,2,3,1}
	

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity
	

	Symbols for all unused REs
	
	
	OCNG type

	
Note 1:    “at antenna port ” and  “SSS transmit power ” are specified in Clause TBD.[4.X]




Table Y. Test parameters
	Parameter
	Unit
	Value
	Comments

	Channel bandwidth
	MHz
	
	Further discussion is needed whether this is UE CBW or BW of the active BWP

	Duplex mode
	
	FDD or TDD
	For TDD detailed configurations are captured Annex A

	Active DL BWP index
	
	1
	Active BWP index

	DL BWP configuration #1
	First PRB 
	
	
	As defined in TS 36.213 Section 12

	
	Number of contiguous PRB
	
	
	As defined in TS 36.213 Section 12

	
	Subcarrier spacing
	kHz
	
	Values: 15/30/60/120

	
	
	
	
	

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	
	

	
	
	
	
	

	PDSCH configuration
	Mapping type
	
	
	As defined in TS 38.214 Section 5.1.2.1
Type A or Type B

	
	k0
	
	
	As defined in TS 38.214 Section 5.1.2.1

	
	Starting symbol (S) 
	
	
	As defined in TS 38.214 Section 5.1.2.1

	
	Length (L)
	
	
	As defined in TS 38.214 Section 5.1.2.1

	
	PDSCH aggregation factor
	
	
	As defined in TS 38.214 Section 5.1.2.1

	
	PRB bundling type
	
	
	As defined in TS 38.214 Section 5.1.2.3.
Values: “Static” or “Dynamic”

	
	PRB bundling size
	
	
	As defined in TS 38.214 Section 5.1.2.3.
Values: 2, 4 or WB

	
	Resource allocation type
	
	
	Values: 0 or 1

	
	VRB-to-PRB mapping type
	
	
	Values: Interleaved / Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	
	Applicable when Interleaved mapping is used
Values: 2 or 4 PRBs

	PDSCH DMRS configuration
	DMRS Type
	
	
	As defined in TS 38.211 Section 7.4.1.1.
Values: 1 or 2

	
	Number of additional DMRS
	
	
	As defined in TS 38.211 Section 7.4.1.1.
Values: 0, 1, 2, 3

	
	Length
	
	
	As defined in TS 38.211 Section 7.4.1.1.
Values:  “Single-symbol DM-RS” or 
“Double-symbol DM-RS”

	
	Antenna ports indexes
	
	
	Values: 1000 -1007

	
	Number of PDSCH DMRS CDM group(s) without data
	
	
	Values: 1 or 2

	
	
	
	
	

	
	
	
	
	

	Number of HARQ Processes
	
	
	

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	
	PDSCH-to-HARQ-timing-indicator parameter in DCI.
For FDD this parameter is same for all tests.
For TDD this parameter depends on UL-DL patter and is captured in Annex



Table Z1: Performance requirements (FDD)
	Test num.
	Reference channel
	Modulation format [and Rank]
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	
	
	
	
	
	[TBD]

	2
	
	
	
	
	
	[TBD]


Note: For FR2 test cases “SNR” should be replaced by “SNRBB” 
Table Z2: Performance requirements (TDD)
	Test num.
	Reference channel
	Modulation format [and Rank]
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	
	
	
	
	
	
	[TBD]

	2
	
	
	
	
	
	
	[TBD]




Template for CSI requirements (provided by Samsung)
Table X Common Test parameters
	Parameter
	Unit
	Value
	Comments

	PDSCH transmission scheme
	
	Transmission scheme 1
	So far, only ” Transmission scheme 1” is supported

	EPRE ratio of PTRS to PDSCH
	dB
	
	Test specific parameter based on 38.101-1/2. For the most part of test cases it will be constant. 

	Active DL BWP index
	
	1
	Active BWP index

	Cyclic prefix
	
	Normal
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0
	Default value 0

	
	SSB position in burst
	
	First SSB in Slot #0
	Time domain positions of the transmitted SSB in an burst (corresponds to RRC parameter ssb-PositionsInBurst)

	
	SSB periodicity
	ms
	20
	SSB periodicity (corresponds to RRC parameter ssb-periodicityServingCell)

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot
	PDCCH TX parameters for CSI tests

	
	Symbols with PDCCH
	
	0,1
	

	
	Number of PDCCH candidates and aggregation levels
	
	TBD
	

	
	DCI format
	
	TBD
	

	Cross carrier scheduling
	
	Not configured
	

	PDSCH configuration
	Mapping type
	
	Type A
	As defined in TS 38.214 Section 5.1.2.1
Type A or Type B

	
	k0
	
	0
	As defined in TS 38.214 Section 5.1.2.1

	
	Starting symbol (S) 
	
	2
	As defined in TS 38.214 Section 5.1.2.1

	
	Length (L)
	
	12
	As defined in TS 38.214 Section 5.1.2.1

	
	PDSCH aggregation factor
	
	1
	As defined in TS 38.214 Section 5.1.2.1

	
	PRB bundling type
	
	Static
	As defined in TS 38.214 Section 5.1.2.3.
Values: “Static” or “Dynamic”

	
	PRB bundling size
	
	2
	As defined in TS 38.214 Section 5.1.2.3.
Values: 2, 4 or WB

	
	Resource allocation type
	
	0
	Values: 0 or 1

	
	VRB-to-PRB mapping type
	
	Non-interleaved
	Values: Interleaved / Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	TBD
	Applicable when Interleaved mapping is used
Values: 2 or 4 PRBs

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1
	As defined in TS 38.211 Section 7.4.1.1.
Values: 1 or 2

	
	Number of additional DMRS
	
	1
	As defined in TS 38.211 Section 7.4.1.1.
Values: 0, 1, 2, 3

	
	Length
	
	Single-symbol DM-RS
	As defined in TS 38.211 Section 7.4.1.1.
Values:  “Single-symbol DM-RS” or 
“Double-symbol DM-RS”

	
	Number of PDSCH DMRS CDM group(s) without data
	
	12
	Values: 1 or 2

	PTRS configuration
	Frequency density (KPT-RS)
	
	
	Only for FR2
KPT-RS parameter in TS 38.211.
Values: 2 or 4

	
	Time density (LPT-RS)
	
	
	Only for FR2
LPT-RS parameter in TS 38.211.
Values: 1, 2 or 4

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[0]
	k0 parameter in TS 38.211 Clause 7.4.1.5.3

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	[4]
	l0 parameter in TS 38.211 Clause 7.4.1.5.3 for each CSI-RS resource
l0 = {4,5,6} for CSI-RS resource 1 and 3
l0 = {8,9,10} for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1
	Always 1 for CSI-RS for tracking

	
	CDM Type
	
	No CDM
	Always “No CDM” for CSI-RS for tracking

	
	Density (ρ)
	
	3
	Always “3” for CSI-RS for tracking

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40
	Current agreement corresponds to:
20 for 15 kHz SCS
40 for 30 kHz SCS

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4
	CSI-RS offset for each CSI-RS resource
Current agreement corresponds to:
10 for 15 kHz SCS for CSI-RS resource 1 and 2
11 for 15 kHz SCS for CSI-RS resource 3 and 4
20 for 30 kHz SCS for CSI-RS resource 1 and 2
21 for 30 kHz SCS for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	
	4 For FDD
8 for TDD

	HARQ ACK/NACK bundling
	
	
	

	Maximum number of HARQ transmission
	
	
	

	Redundancy version coding sequence
	
	
	{0,2,3,1}

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	
	

	Symbols for unused REs
	
	
	OCNG as specified in A.5

	
Note 1:    “at antenna port” and “SSS transmit power” are specified in Clause [4.X]TBD.


Place in general session of CSI requirements i.e. section 6.1 and section 8.1
Add note for Noc and SSS transmission power to refer to general section or annex

Table Y: test parameters
	Parameter
	Unit
	Test 1
	Comment

	Bandwidth
	MHz
	
	Channel/BWP Bandwidth 

	Duplex Mode
	
	
	FDD, TDD
For TDD detailed configuration can be captured in Annex FRC

	TDD Slot Configuration 
	
	
	If Annex A specified detailed pattern, only need to capture pattern number here 

	DL BWP configuration #1
	First PRB 
	
	
	

	
	Number of contiguous PRB
	
	
	

	
	Subcarrier spacing
	kHz
	
	

	 SNR 
	 dB
	
	Only used for CQI/RI test cases

	Propagation channel
	
	
	

	Antenna configuration
	
	
	

	Beamforming Model
	
	
	

	DMRS port indexes 
	
	
	Port 10000, 
Port 1000,10001

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	
	Periodic, Aperiodic 

	
	Number of CSI-RS ports (X)
	
	
	4 by default 

	
	CDM Type
	
	
	       FD-CDM2

	
	Density (ρ)
	
	
	1

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

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

	
	CSI-RS 
periodicity and offset
	
	
	Applied for periodic CSI-RS resources
For aperiodic CSI, change as interval and offset

	
NZP CSI-RS for CSI acquisition  

	CSI-RS resource Type
	
	
	Periodic, aperiodic , semi-persistent 

	
	Number of CSI-RS ports (X)
	
	
	2, 4, 8
Port 3000, ..

	
	CDM Type
	
	
	fd-CDM2, cdm4-FD2-TD2

	
	Density (ρ)
	
	
	1

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


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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	
	
	For aperiodic CSI, change as interval and offset

	

	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	
	Configured for periodic CSI-RS resources

	
CSI-IM configuration
	CSI-IM RE pattern    
	
	
	

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

	
	
	

	
	CSI-IM timeConfig
periodicity and offset
	
	
	For aperiodic CSI, change as interval and offsetConfigured for periodic CSI-RS resources

	ReportConfigType
	
	
	Periodic , Aperiodic

	CQI-table
	
	
	Table 1 , Table 2

	reportQuantity
	
	
	cri-RI-PMI-CQI

	timeRestrictionForInterferenceMeasurementstimeRestrictionForChannelMeasurements
	
	
	configured, Not configured, Default not configured

	timeRestrictionForInterferenceMeasurements
	
	
	configured, Not configured, Default not configured

	cqi-FormatIndicator
	
	
	Wideband, Subband

	pmi-FormatIndicator  
	
	
	Wideband, Subband

	Sub-band Size
	RB
	
	Configured for subband CQI/PMI

	CSI-Report periodicity and offset                        
	
	
	Configured for periodic CSI report
For aperiodic CSI, change as CSI reporting interval and offset

	aperiodicTriggeringOffset
	
	
	Configured for aperiodic CSI

	
Codebook configuration
	Codebook Type
	
	
	typeI-SinglePanel

	
	Codebook Mode
	
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	
	Configured for Tx ports>=4

	
	CodebookSubsetRestriction
	
	
	Configured for 2Tx ports

	
	RI Restriction
	
	
	

	Physical channel for CSI report
	
	
	PUSCH/PUCCH

	Reporting interval
	ms
	
	

	CQI/RI/PMI delay 
	ms
	
	

	Maximum number of HARQ transmission
	
	
	PMI 4 and 1 for other test cases

	Measurement channel
	
	
	Configured for PMI test cases

	OCNG Pattern
	
	
	Configured for PMI test cases



Orders: SYS parameters->CSI-RS resources configurations (ZP->NZP->CSI-IM)->CSI report configuration->codebook configurations

Naming of TDD DL-UL configurations and Channel model
Details of UL-DL configuration are provided in Annex A. In Table 1 connection between TDD UL-DL pattern and naming in Annex A is provided
Table 1. TDD UL-DL configuration naming
	FR and SCS
	TDD UL-DL pattern
	Naming from Annex A

	FR1, 15 kHz
	DDDSU
	FR1.15-1

	FR1, 30 kHz
	7DS2U
	FR1.30-1

	
	DDDSU
	FR1.30-2

	
	DDDSUDDSUU
	FR1.30-3

	
	SU
	FR1.30-4

	
	DDSU
	FR1.30-5

	
	DS1S2U
	FR1.30-6

	FR2, 60 kHz
	DDSU
	FR1.60-1

	FR2, 120 kHz
	DDDSU
	FR1.120-1

	
	DDSU
	FR1.120-2



In Table 2 naming for previously agreed channel model is provided.
Table 2. Channel model naming
	TDL-A, 30ns, 10Hz5Hz
	TDLA30-105

	TDL-A, 30ns, 10Hz
	TDLA30-10

	TDL-B, 100ns, 400 Hz
	TDLB100-400

	TDL-C, 300ns, 100 Hz
	TDLC300-100

	TDL-A, 30ns, 75Hz
	TDLA30-75

	TDL-A, 30ns, 300Hz
	TDLA30-300




Conclusion
This contribution provided template for test parameters on introducing performance requirements into TS38.101-4 based on offline input from Volunteers.
Reference
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