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[bookmark: _Toc368026682]START OF CHANGE 1
[bookmark: _Toc506297208]3	Definitions, symbols and abbreviations
[bookmark: _Toc13090642]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
DL BWP: DL bandwidth part as defined in TS 38.213 [11].
EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [13].
Enhanced Receiver Type 1: SU-MIMO interference mitigation advanced receiver [14]
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2 with 2 RX antennas
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2, 3, and 4 with 4 RX antennas
FR1: Frequency range 1 as defined in clause 5.1 of TS 38.101-3 [8].
FR2: Frequency range 2 as defined in clause 5.1 of TS 38.101-3 [8].
SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [9].

[bookmark: _Toc13090643]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Es	The averaged received energy per Hz of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical, divided transmission bandwidth within the set

	Subcarrier spacing configuration as defined in clause 4.2 of TS 38.211 [9]

	The power spectral density of a white noise source with average power per Hz as defined in Section 4.4.3 for conducted requirements and Section 4.5.3 for radiated requirements

[bookmark: _Toc13090644]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
CA	Carrier Aggregation
CC	Component Carrier
CCE	Control Channel Element
CORESET	Control Resource Set
CP	Cyclic Prefix
CSI	Channel-State Information
CSI-IM	CSI Interference Measurement
CSI-RS	CSI Reference Signal
CW	Codeword
CQI	Channel Quality Indicator
CRC	Cyclic Redundancy Check
CRI	CSI-RS Resource Indicator
DC	Dual Connectivity
DCI	Downlink Control Information
DL	Downlink
DMRS	Demodulation Reference Signal
EPRE	Energy Per Resource Element
EN-DC	E-UTRA-NR Dual Connectivity
FR	Frequency Range
FRC	Fixed Reference Channel
HARQ	Hybrid Automatic Repeat Request
LI	Layer Indicator
MAC	Medium Access Control
MCS	Modulation and Coding Scheme
MIB	Master Information Block
NR	New Radio
NSA	Non-Standalone Operation Mode
OCNG	OFDMA Channel Noise Generator
OFDM	Orthogonal Frequency Division Multiplexing
OFDMA	Orthogonal Frequency Division Multiple Access
PBCH	Physical Broadcast Channel
Pcell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PMI	Precoding Matrix Indicator
PRB	Physical Resource Block
PRG	Physical resource block group
PSS	Primary Synchronization Signal
PTRS	Phase Tracking Reference Signal
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
QCL	Quasi Co-location
RB	Resource Block
RBG	Resource Block Group
RE	Resource Element
REG	Resource Element Group
RI	Rank Indicator
RRC	Radio Resource Control
SA	Standalone operation mode
SCS	Subcarrier Spacing
SINR	Signal-to-Interference-and-Noise Ratio
SNR	Signal-to-Noise Ratio
SS	Synchronization Signal
SSB	Synchronization Signal Block
SSS	Secondary Synchronization Signal
TCI	Transmission Configuration Indicator
TDM	Time division multiplexing
TTI	Transmission Time Interval
UL	Uplink
VRB	Virtual Resource Block


END OF CHANGE 1


START OF CHANGE 2
[bookmark: _Toc13090665]5	Demodulation performance requirements (Conducted requirements)
[bookmark: _Toc13090666]5.1	General
[bookmark: _Toc13090667]5.1.1	Applicability of requirements
[bookmark: _Toc13090668]5.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1[6].
The minimum performance requirements in Clause 5 are mandatory for UE supporting NR operation, except test cases listed in Clauses 5.1.1.3, 5.1.1.4.
[bookmark: _Toc13090669]5.1.1.2	Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration.
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in Clause 7.2 of TS 38.101-1 [6]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2

	
	PDCCH
	All tests in Clause 5.3.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note)

	Note:	Requirements for PBCH with 4Rx is up to UE declaration



[bookmark: _Toc13090670]5.1.1.3	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 5.1.1.3-1 should be applied.
Table 5.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Enhanced Receiver Type 1Enhanced Type X receiver
	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (Test 3-1)

5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (Test 5-1)
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (Test 3-1)

5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (Test 5-1)
	

	Alternative additional DMRS position for co-existence with LTE CRS (additionalDMRS-DL-Alt)
	FR1 FDD
	PDSCH
	5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence (Test 1-2)

5.2.3.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence (Test 1-2)
	



[bookmark: _Toc13090671]5.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 5.1.1.4-1 should be applied.
Table 5.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	256QAM modulation scheme for PDSCH for FR1 (pdsch-256QAM-FR1)
	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)

5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)

5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)
	

	PDSCH mapping type B (pdsch-MappingTypeB)
	FR1 FDD
	PDSCH
	5.2.2.1.3 Minimum requirements for PDSCH Mapping Type B

5.2.3.1.3 Minimum requirements for PDSCH Mapping Type B
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.3 Minimum requirements for PDSCH Mapping Type B

5.2.3.2.3 Minimum requirements for PDSCH Mapping Type B

	

	Rate-matching around LTE CRS (rateMatchingLTE-CRS)
	FR1 FDD
	PDSCH
	5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence 
	

	
	FR1 FDD
	PDSCH
	5.2.3.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	PDSCH
	5.2.3.1.1  Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	

	
	FR1 TDD
	PDSCH
	5.2.3.2.1	 Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	



[bookmark: _Toc13090672]5.2	PDSCH demodulation requirements
The parameters specified in Table 5.2-1 are valid for all PDSCH tests unless otherwise stated.
Table 5.2-1: Common test parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0, 1

	
	Number of PRBs in CORESET
	
	Table 5.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	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

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for Rank 1 and Rank 2 tests
2 for Rank 3 and Rank 4 tests

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	PT-RS configuration
	
	PT-RS is not configured

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	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 Annex A.5

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.



Table 5.2-2: Number of PRBs in CORESET
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	24
	48
	78
	102
	132
	156
	216
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	102
	132
	162
	216
	270



[bookmark: _Toc13090673]5.2.1	1RX requirements
(Void)
[bookmark: _Toc13090674]5.2.2	2RX requirements
[bookmark: _Toc13090675]5.2.2.1	FDD
[bookmark: _Toc13090676]5.2.2.1.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.2.1.1-3 and Table 5.2.2.1.1-4, with the addition of test parameters in Table 5.2.2.1.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.1-1.
Table 5.2.2.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 2-1, 2-2

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.
	3-1



Table 5.2.2.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Test 1-1
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-5
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Test 1-5:
10 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-5:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	8 for Test 1-4 
4 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
	70
	-0.8

	1-2
	R.PDSCH.1-1.2 FDD
	10 / 15
	QPSK, 0.30
	TDLC300-100
	2x2, ULA Low
	70
	0.2

	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x2, ULA Low
	70
	24.6

	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	30
	1.1

	1-5
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	[HST-750]
	1x2
	70
	[6.5]



Table 5.2.2.1.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-3.1 FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	19.4

	2-2
	R.PDSCH.2-1.1 FDD
	20 / 30
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	19.7



Table 5.2.2.1.1-5: Minimum performance for Rank 2 and Enhanced Receiver Type 1X Receiver
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-2.2 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Medium
	70
	17.6



[bookmark: _Toc13090677]5.2.2.1.2	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
The performance requirements are specified in Table 5.2.2.1.2-3, with the addition of test parameters in table 5.2.2.1.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.2-1.
Table 5.2.2.1.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and CSI-RS overlapped with PDSCH
	1-1



Table 5.2.2.1.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	NZP CSI-RS for CSI acquisition
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 13

	
	CSI-RS periodicity
	
	5

	ZP CSI-RS for CSI acquisition
	Subcarrier index in the PRB used for CSI-RS
	
	(k0, k1, k2, k3)=(2, 4, 6, 8)

	
	Number of CSI-RS ports (X)
	
	8

	
	CSI-RS periodicity
	
	5

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.2-3: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-5.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	14.8



[bookmark: _Toc13090678]5.2.2.1.3	Minimum requirements for PDSCH Mapping Type B
The performance requirements are specified in Table 5.2.2.1.3-3, with the addition of test parameters in Table 5.2.2.1.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.3-1.
Table 5.2.2.1.3-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH mapping Type B performance under 2 receive antenna conditions
	1-1



Table 5.2.2.1.3-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.4 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	70
	-0.9



[bookmark: _Toc13090679]5.2.2.1.4	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
The performance requirements are specified in Table 5.2.2.1.4-3, with the addition of test parameters in Table 5.2.2.1.4-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.4-1.
Table 5.2.2.1.4-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions with CRS rate matching configured
	1-1, 1-2



Table 5.2.2.1.4-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9 for Test 1-1
11 for Test 1-2

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CRS for rate matching (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	Note 1:	No MBSFN is configured on LTE carrier



Table 5.2.2.1.4-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-7.1 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	4x2, ULA Low
	70
	-1.0

	1-2
	R.PDSCH.1-7.2 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	4x2, ULA Low
	70
	-1.0



[bookmark: _Toc13090680]5.2.2.2	TDD
[bookmark: _Toc13090681]5.2.2.2.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.2.2.1-3 and Table 5.2.2.2.1-4, with the addition of test parameters in Table 5.2.2.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.1-1.
Table 5.2.2.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 2-1, 2-2

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.
	3-1



Table 5.2.2.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Tests 1-1, 1-8, 1-9
2 for other tests


	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-7, 1-8, 1-9
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Tests 1-8, 1-9:
l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

Other tests; Table 5.2-1.

	
	CSI-RS periodicity
	Slots
	Test 1-7:
20 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-7:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	16 for Test 1-4
10 for Test 1-9
8 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	-1.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	0.2

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	25.3

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	1.6

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	-0.8

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	-0.9

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	[HST-1000]
	1x2
	70
	[6.6]

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x2, ULA Low
	70
	[-1.0]

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x2, ULA Low
	70
	[-1.1]



Table 5.2.2.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	19.8

	2-2
	R.PDSCH.2-9.1 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-4
	TDLA30-10
	2x2, ULA Low
	70
	19.8



Table 5.2.2.2.1-5: Minimum performance for Rank 2 and Enhanced Type X Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	18.0



[bookmark: _Toc13090682]5.2.2.2.2	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
The performance requirements are specified in Table 5.2.2.2.2-3, with the addition of test parameters in Table 5.2.2.2.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.2-1.
Table 5.2.2.2.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and CSI-RS overlapped with PDSCH
	1-1



Table 5.2.2.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	NZP CSI-RS for CSI acquisition
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 13

	
	CSI-RS periodicity
	
	5

	ZP CSI-RS for CSI acquisition
	Subcarrier index in the PRB used for CSI-RS
	
	(k0, k1, k2, k3)=(2, 4, 6, 8)

	
	Number of CSI-RS ports (X)
	
	8

	
	CSI-RS periodicity
	
	5

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.2-3: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-7.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	14.8


	
[bookmark: _Toc13090683]5.2.2.2.3	Minimum requirements for PDSCH Mapping Type B
The performance requirements are specified in Table 5.2.2.2.3-3, with the addition of test parameters in Table 5.2.2.2.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.3-1.
Table 5.2.2.2.3-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH mapping Type B performance under 2 receive antenna conditions
	1-1



Table 5.2.2.2.3-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.3 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10 
	2x2, ULA Low
	70
	-0.9



[bookmark: _Toc13090684]5.2.3	4RX requirements
[bookmark: _Toc13090685]5.2.3.1	FDD
[bookmark: _Toc13090686]5.2.3.1.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.3.1.1-3, Table 5.2.3.1.1-4, Table 5.2.3.1.1-5 and Table 5.2.3.1.1-6, with the addition of test parameters in Table 5.2.3.1.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.1-1.
Table 5.2.3.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 3-1, 4-1

	Verify the PDSCH mapping Type A HARQ soft combining performance under 4 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.Verify the PDSCH mapping Type A enhanced performance requirement Type X under 4 receive antenna conditions and with 3 MIMO layers.
	5-1



Table 5.2.3.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Test 1-1
WB for Test 3-1
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Test 1-1, 1-5
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Test 1-5:
10 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-5:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	8 for Test 1-4, 2-1
4 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.3.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x4, ULA Low
	70
	-3.5

	1-2
	R.PDSCH.1-1.2 FDD
	10 / 15
	QPSK, 0.30
	TDLC300-100
	2x4, ULA Low
	70
	-2.9

	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x4, ULA Low
	70
	21.0

	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x4, ULA Low
	30
	-1.5

	1-5
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	[HST-750]
	1x4
	70
	[3.5]



Table 5.2.3.1.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-3.1 FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x4, ULA Low
	70
	13.5

	2-2
	R.PDSCH.2-1.1 FDD
	20 / 30
	64QAM, 0.50
	TDLA30-10
	2x4, ULA Low
	70
	13.7



Table 5.2.3.1.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-2.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	11.0



Table 5.2.3.1.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.1-2.4 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	15.6



Table 5.2.3.1.1-7: Minimum performance for Rank 3 and Enhanced Receiver Type 1 Type X Receiver
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5-1
	R.PDSCH.1-2.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Medium A
	70
	22.3



[bookmark: _Toc13090687]5.2.3.1.2	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
The performance requirements are specified in Table 5.2.3.1.2-3, with the addition of test parameters in table 5.2.3.1.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.2-1.
Table 5.2.3.1.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and CSI-RS overlapped with PDSCH
	1-1



Table 5.2.3.1.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	NZP CSI-RS for CSI acquisition
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 13

	
	CSI-RS periodicity
	
	5

	ZP CSI-RS for CSI acquisition
	Subcarrier index in the PRB used for CSI-RS
	
	(k0, k1, k2, k3)=(2, 4, 6, 8)

	
	Number of CSI-RS ports (X)
	
	8

	
	CSI-RS periodicity
	
	5

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.3.1.2-3: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-5.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	4x4, ULA Low
	70
	9.1



[bookmark: _Toc13090688]5.2.3.1.3	Minimum requirements for PDSCH Mapping Type B
The performance requirements are specified in Table 5.2.3.1.3-3, with the addition of test parameters in Table 5.2.3.1.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.3-1.
Table 5.2.3.1.3-1: Tests purpose
	Purpose
	Test index

	PDSCH mapping Type B performance under 4 receive antenna conditions
	1-1



Table 5.2.3.1.3-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.3.1.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.4 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	4x4, ULA Low
	70
	-3.8



[bookmark: _Toc13090689]5.2.3.1.4	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
The performance requirements are specified in Table 5.2.3.1.4-3, with the addition of test parameters in Table 5.2.3.1.4-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.4-1.
Table 5.2.3.1.4-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions with CRS rate matching configured
	1-1, 1-2



Table 5.2.3.1.4-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9 for Test 1-1
11 for Test 1-2

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	1

	CRS for rate matching (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	Note 1:	No MBSFN is configured on LTE carrier



Table 5.2.3.1.4-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-7.1 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	4x4, ULA Low
	70
	-4.0

	1-2
	R.PDSCH.1-7.2 FDD
	10 / 15
	QPSK, 0.30
	TDLA30-10
	4x4, ULA Low
	70
	-4.0



[bookmark: _Toc13090690]5.2.3.2	TDD
[bookmark: _Toc13090691]5.2.3.2.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.3.2.1-3, Table 5.2.3.2.1-4, Table 5.2.3.2.1-5 and Table 5.2.3.2.1-6, with the addition of test parameters in Table 5.2.3.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.1-1.
Table 5.2.3.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 2-1, 2-2, 3-1, 4-1

	Verify the PDSCH mapping Type A HARQ soft combining performance under 4 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A enhanced performance requirement Type X under 4 receive antenna conditions and with 3 MIMO layers.Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 4 receive antenna conditions.
	5-1



Table 5.2.3.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Tests 1-1, 1-8, 1-9
WB for Test 3-1
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-7, 1-8, 1-9
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Tests 1-8, 1-9:
l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

Other tests; Table 5.2-1.

	
	CSI-RS periodicity
	Slots
	Test 1-7:
20 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-7:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	16 for Test 1-4
8 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x4, ULA Low
	70
	-4.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	70
	-2.7

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	21.6

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	30
	-1.2

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x4, ULA Low
	70
	-3.6

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x4, ULA Low
	70
	-3.8

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	[HST-1000]
	1x4
	70
	[3.6]

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x4, ULA Low
	70
	[-4.0]

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x4, ULA Low
	70
	[-4.0]



Table 5.2.3.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	13.6

	2-2
	R.PDSCH.2-9.1 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-4
	TDLA30-10
	2x4, ULA Low
	70
	13.7



Table 5.2.3.2.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.3 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	11.1



Table 5.2.3.2.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.2-2.4 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	15.4



Table 5.2.3.2.1-7: Minimum performance for Rank 3 and Enhanced Type X Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5-1
	R.PDSCH.2-2.3 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Medium A
	70
	22.9



[bookmark: _Toc13090692]5.2.3.2.2	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
The performance requirements are specified in Table 5.2.3.2.2-3, with the addition of test parameters in table 5.2.3.2.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.2-1.
Table 5.2.3.2.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and CSI-RS overlapped with PDSCH
	1-1



Table 5.2.3.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	NZP CSI-RS for CSI acquisition
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 13

	
	CSI-RS periodicity
	
	5

	ZP CSI-RS for CSI acquisition
	Subcarrier index in the PRB used for CSI-RS
	
	(k0, k1, k2, k3)=(2, 4, 6, 8)

	
	Number of CSI-RS ports (X)
	
	8

	
	CSI-RS periodicity
	
	5

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.3.2.2-3: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-7.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	4x4, ULA Low
	70
	9.0



[bookmark: _Toc13090693]5.2.3.2.3	Minimum requirements for PDSCH Mapping Type B
The performance requirements are specified in Table 5.2.3.2.3-3, with the addition of test parameters in Table 5.2.3.2.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.3-1.
Table 5.2.3.2.3-1: Tests purpose
	Purpose
	Test index

	PDSCH mapping Type B performance under 4 receive antenna conditions
	1-1



Table 5.2.3.2.3-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.3.2.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH,2-1.3 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	-3.9





END OF CHANGE 2


START OF CHANGE 3
[bookmark: _Toc13090770]7	Demodulation performance requirements (Radiated requirements)
[bookmark: _Toc13090771]7.1	General
[bookmark: _Toc13090772]7.1.1	Applicability of requirements
[bookmark: _Toc13090773]7.1.1.1	General
The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7] with FDL_high not exceeding 40000 MHz.
The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases listed in Clause 7.1.1.3.
[bookmark: _Toc13090774]7.1.1.2	Applicability of requirements for different number of RX antenna ports
UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table 7.1.1.2-1.
Table 7.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports 2RX  antenna ports
	PDSCH
	All tests in Clause 7.2.2

	
	PDCCH
	All tests in Clause 7.3.2

	
	PBCH
	All tests in Clause 7.4.2



[bookmark: _Toc13090775]7.1.1.3	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 7.1.1.3-1 should be applied.
Table 7.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Enhanced Type X receiverEnhanced Receiver Type 1
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A (Test 3-1)
	



7.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 7.1.1.4-1 should be applied.
Table 7.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A  (Test 2-1 to 2-6)
	

	Support of 1 port PTRS (onePortsPTRS)
	FR2 TDD
	PDSCH
	All test cases
	



[bookmark: _Toc13090776]7.2	PDSCH demodulation requirements
The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.
Table 7.2-1: Common Test Parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	60 or 120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
10 for CSI-RS resource 2 and 4


	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2
120 kHz SCS: 160 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	QCL info
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests


	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	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 in Annex A.5

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.



Table 7.2-2: Number of PRBs in CORESET
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	66
	132
	264
	N.A

	120
	30
	66
	132
	264



[bookmark: _Toc13090777]7.2.1	1RX requirements
(Void)
[bookmark: _Toc13090778]7.2.2	2RX requirements
[bookmark: _Toc13090779]7.2.2.1	FDD
(Void)
[bookmark: _Toc13090780]7.2.2.2	TDD
[bookmark: _Toc13090781]7.2.2.2.1	Minimum requirements for PDSCH Mapping Type-A
For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1-3, 7.2.2.2.1-4 and 7.2.2.2.1-5, with the addition of the parameters in Table 7.2.2.2.1-2 and the downlink physical channel setup according to Annex C.5.1. The purpose is to verify the performance of PDSCH Type-A scheduling.
The test purposes are specified in Table 7.2.2.1.1-1.
Table 7.2.2.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs andnumber of MIMO layers
	1-1, 1-3, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-2

	Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.
	3-1



Table 7.2.2.2.1-2: Test Parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	For Test 1-1 and 1-2: 
3 for CSI-RS resource 1 and 3
7 for CSI-RS resource 2 and 4


	
	CSI-RS offset
	Slots
	For Test 1-2: 
82 for CSI-RS resource 1 and 2
83 for CSI-RS resource 3 and 4

	PDCCH configuration
	Number of PDCCH candidates and aggregation levels
	
	1/AL4 for Test 2-3
1/AL8 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	WB for Test 1-1,
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8 for Test 1-1, 1-3, 2-2, 2-4
10 for Test 2-1, 2-3, 2-5, 2-6, 3-1
16 for Test 1-2


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3



Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC)
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	R.PDSCH.5-1.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-1A
	TDLC60-300
	2x2 ULA Low
	70
	-0.4

	1-2
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.7

	1-3
	R.PDSCH.5-3.1 TDD
	100 / 120
	64QAM, 0.46
	FR2.120-1
	TDLA30-300
	2x2 XPL Medium-A
	70
	12.4



Table 7.2.2.2.1-4: Minimum performance for Rank 2 (FRC)
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-1
	R.PDSCH.5-4.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	4.1

	2-2
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.4

	2-3
	R.PDSCH.5-5.2 TDD
	50 / 120
	16QAM,0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	14.0

	2-4
	R.PDSCH.5-2.3 TDD
	200 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.2

	2-5
	R.PDSCH.4-1.1 TDD
	50 / 60
	16QAM, 0.48
	FR2.60-1
	TDLA30-75
	2x2 ULA Low
	70
	14.3

	2-6
	R.PDSCH.5-6.1 TDD
	100 / 120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	18.6



Table 7.2.2.2.1-5: Minimum performance for Rank 2 (FRC) for Enhanced Type X Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	3-1
	R.PDSCH.5-5.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Medium
	70
	19.0





END OF CHANGE 3
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