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<< Start of Changes >>
5.2.2.1.19	2Rx FDD FR1 for PDSCH with inter cell CRS interference
5.2.2.1.19.0	Minimum conformance requirements
The performance requirements are specified in Tables 5.2.2.1.19.0-4 and 5.2.2.1.19.0-6, with the addition of test parameters in Tables 5.2.2.1.19.0-2 and 5.2.2.1.19.0-3 and the downlink physical channel setup according to Annex C.3.1.
The requirements for UE capable of performing CRS-IM with the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.2.1.19.0-4.
The requirements for UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.2.1.19.0-6.
The test purposes are specified in Table 5.2.2.1.19.0-1.
Table 5.2.2.1.19.0-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal
	1-1, 2-1



Table 5.2.2.1.19.0-2: Tests parameter for serving cell PDSCH
	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

	Number of HARQ Processes
	
	4

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



Table 5.2.2.1.19.0-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.2.1.19.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases



Table 5.2.2.1.19.0-4: Minimum performance for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-18.1 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	11.9



Table 5.2.2.1.19.0-5: Measurement Gap configurations
	Parameter
	Unit
	Value

	Measurement Gap Length 
	ms
	6

	Measurement Gap Repetition Period
	ms
	40

	Gap offset
	ms
	7

	Measurement gap timing advance
	ms
	0



Table 5.2.2.1.19.0-6: Minimum performance for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-17.2 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	11.9



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.2.1.19.
5.2.2.1.19_1	2Rx FDD FR1 for PDSCH with inter cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.2.1.19_1.1	Test purpose
To verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal.
5.2.2.1.19_1.2	Test applicability
Test 2-1 applies to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-15kHzSCS-r17.
Test 1-1 applies to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-NWA-15kHzSCS-r17.
5.2.2.1.19_1.3	Test description
5.2.2.1.19_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.18 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1 and Tables 5.2.2.1.19.0-2 and 5.2.2.1.19_1.4-1.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.1.19_1.3.3.
6.  For UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth, ensure the network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.2.1.19.0-5. PDSCH is not scheduled, and throughput is not counted during 4.64s after the beginning of test. PDSCH is not scheduled in the measurement gaps. 
5.2.2.1.19_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables 5.2.2.1.19_1.4-21 and 5.2.2.1.19_1.4-32 as appropriate. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.2.1.19_1.4-21 and 5.2.2.1.19_1.4-32 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Table G.1.5-1 in Annex G clause G.1.5.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.2.1.19_1.4-21 and 5.2.2.1.19_1.4-32 as appropriate.
5.2.2.1.19_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.2.1.19_1.3.3_1	Message exceptions for SA
FFS
5.2.2.1.19_1.3.3_1	Message exceptions for NSA
FFS
5.2.2.1.19_1.4	Test requirement
Tables 5.2.2.1.19_1.4-1, 5.2.2.1.19_1.4-2 and 5.2.2.1.19_1.4-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 5.2.2.1.19_1.4-2 and Tables 5.2.2.1.19_1.4-3 for the specified SNR including test tolerances for all throughput tests.

Table 5.2.2.1.19_1.4-1: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	11.25
	5.4

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.2.1.19.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases



Table 5.2.2.1.19_1.4-21: Test requirement for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-18.1 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	13.711.9+TT



Table 5.2.2.1.19_1.4-32: Test requirement for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-17.2 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	13.711.9+TT



5.2.2.1.20	2Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA
<< Skipped sections >>
5.2.2.2.20	2Rx TDD FR1 for PDSCH with inter cell CRS interference
5.2.2.2.20.0	Minimum conformance requirements
The performance requirements are specified in Tables 5.2.2.2.20.0-4 and 5.2.2.2.20.0-6, with the addition of test parameters in Tables 5.2.2.2.20.0-2 and 5.2.2.2.20.0-3 and the downlink physical channel setup according to Annex C.3.1.
The requirements for UE capable of performing CRS-IM with the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.2.2.20.0-4.
The requirements for UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.2.2.20.0-6.
The test purposes are specified in Table 5.2.2.2.20.0-1.
Table 5.2.2.2.20.0-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal
	1-1, 1-2, 2-1, 2-2



Table 5.2.2.2.20.0-2: Tests parameters for serving cell PDSCH
	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

	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 5.2.2.2.20.0-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR (Note 5)
	dB
	10.45
	4.6

	LTE Bandwidth (Note 6)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 7)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	Defined in B.6.1
Note 6:	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2 in Table 5.2.2.2.20.0-4.
Note 7	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.2.2.20.0-4: Minimum performance for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	12.3

	1-2
	R.PDSCH.2-285.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	11.7



Table 5.2.2.2.20.0-5: Measurement Gap configurations
	Parameter
	Unit
	Value

	Measurement Gap Length (mgl)
	ms
	6

	Measurement Gap Repetition Period (mgrp)
	ms
	40

	Gap offset (gapoffset)
	ms
	1

	Measurement gap timing advance (mgta)
	ms
	0



Table 5.2.2.2.20.0-6: Minimum performance for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	12.3

	2-2
	R.PDSCH.2-296.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	11.7



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.2.2.20.
5.2.2.2.20_1	2Rx TDD FR1 for PDSCH with inter cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.2.2.20_1.1	Test purpose
To verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal.
5.2.2.2.20_1.2	Test applicability
Tests 2-1 and 2-2 apply to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-15kHzSCS-r17 and/or crs-IM-nonDSS-30kHzSCS-r17.
Tests 1-1 and 1-2 apply to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-NWA-15kHzSCS-r17 and/or crs-IM-nonDSS-NWA-30kHzSCS-r17.
5.2.2.2.20_1.3	Test description
5.2.2.2.20_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.18 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1 and Tables 5.2.2.2.20.0-2 and 5.2.2.2.20_1.4-1.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.2.20_1.3.3.
6.	For UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth, ensure the network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.2.2.20.0-5. PDSCH is not scheduled, and throughput is not counted during 4.64s after the beginning of test. PDSCH is not scheduled in the measurement gaps. 
5.2.2.2.20_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables 5.2.2.2.20_1.4-12 and 5.2.2.2.20_1.4-23 as appropriate. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.2.2.20_1.4-12 and 5.2.2.2.20_1.4-32 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Table G.1.5-1 in Annex G clause G.1.5.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.2.2.20_1.4-12 and 5.2.2.2.20_1.4-32 as appropriate.
5.2.2.2.20_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.2.2.20_1.3.3_1	Message exceptions for SA
FFS
5.2.2.2.20_1.3.3_1	Message exceptions for NSA
FFS
5.2.2.2.20_1.4	Test requirement
Tables 5.2.2.2.20_1.4-1, 5.2.2.2.20_1.4-2 and 5.2.2.2.20_1.4-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 5.2.2.2.20_1.4-2 and Tables 5.2.2.2.20_1.4-3 for the specified SNR including test tolerances for all throughput tests.

Table 5.2.2.2.20_1.4-1: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR (Note 5)
	dB
	11.25
	5.4

	LTE Bandwidth (Note 6)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 7)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	Defined in B.6.1
Note 6:	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2 in Table 5.2.2.2.20.0-4.
Note 7	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.2.2.20_1.4-21: Test requirement for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	14.112.3+TT

	1-2
	R.PDSCH.2-285.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	13.511.7+TT



Table 5.2.2.2.20_1.4-32: Test requirement for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	14.112.3+TT

	2-2
	R.PDSCH.2-296.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	13.511.7+TT



5.2.2.2.21	2Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA

<< Skipped sections >>
[bookmark: _Toc114565776][bookmark: _Toc123936076][bookmark: _Toc124377091]5.2.3.1.18	4Rx FDD FR1 for PDSCH with inter cell CRS interference
5.2.3.1.18.0	Minimum conformance requirements
The performance requirements are specified in Table 5.2.3.1.18.0-4 and Table 5.2.3.1.18.0-6, with the addition of test parameters in Table 5.2.3.1.18.0-2 and 5.2.3.1.18.0-3 and the downlink physical channel setup according to Annex C.3.1.
The requirements for UE capable of performing CRS-IM with the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.3.1.18.0-4.
The requirements for UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.3.1.18.0-6.
The test purposes are specified in Table 5.2.3.1.18.0-1.
Table 5.2.3.1.18.0-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal
	1-1 and 2-1



Table 5.2.3.1.18.0-2: Tests parameter for serving cell PDSCH
	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

	Number of HARQ Processes
	
	4

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



Table 5.2.3.1.18.0-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.3.1.18.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.3.1.18.0-4: Minimum performance for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-18.1 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	8.0



Table 5.2.3.1.18.0-5: Measurement Gap configurations
	Parameter
	Unit
	Value

	Measurement Gap Length 
	ms
	6

	Measurement Gap Repetition Period
	ms
	40

	Gap offset
	ms
	7

	Measurement gap timing advance
	ms
	0



Table 5.2.3.1.18.0-6: Minimum performance for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-17.2 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	8.0



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.3.1.18.
5.2.3.1.18_1	4Rx FDD FR1 for PDSCH with inter cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.3.1.18_1.1	Test purpose
To verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal.
5.2.3.1.18_1.2	Test applicability
Test 2-1 applies to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-15kHzSCS-r17.
Test 1-1 applies to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-NWA-15kHzSCS-r17.
5.2.3.1.18_1.3	Test description
5.2.3.1.18_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.51 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1 and Tables 5.2.3.1.18.0-2 and 5.2.3.1.18_1.4-1.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.3.1.18_1.3.3.
6.	For UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth, ensure the network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.3.1.18.0-5. PDSCH is not scheduled, and throughput is not counted during 4.64s after the beginning of test. PDSCH is not scheduled in the measurement gaps.
5.2.3.1.18_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables 5.2.3.1.18_1.4-12 and 5.2.3.1.18_1.4-23 as appropriate. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.3.1.18_1.4-12 and 5.2.3.1.18_1.4-23 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Table G.1.5-1 in Annex G clause G.1.5.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.3.1.18_1.4-12 and 5.2.3.1.18_1.4-23 as appropriate.
5.2.3.1.18_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.3.1.18_1.3.3_1	Message exceptions for SA
FFS
5.2.3.1.18_1.3.3_1	Message exceptions for NSA
FFS
5.2.3.1.18_1.4	Test requirement
Tables 5.2.3.1.18_1.4-1, 5.2.3.1.18_1.4-2 and 5.2.3.1.18_1.4-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 5.2.3.1.18_1.4-2 and Tables 5.2.3.1.18_1.4-3 for the specified SNR including test tolerances for all throughput tests.

Table 5.2.3.1.18_1.4-1: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	11.25
	5.4

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.3.1.18.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.3.1.18_1.4-12: Test requirement for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-18.1 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	9.88.0+TT



Table 5.2.3.1.18_1.4-23: Test requirement for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-17.2 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	9.88.0+TT



5.2.3.1.19	4Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA

<< Skipped sections >>
[bookmark: _Toc114565795][bookmark: _Toc123936097][bookmark: _Toc124377112]5.2.3.2.19	4Rx TDD FR1 for PDSCH with inter cell CRS interference
5.2.3.2.19.0	Minimum conformance requirements
The performance requirements are specified in Table 5.2.3.2.19.0-4 and Table 5.2.3.2.19.0-6, with the addition of test parameters in Table 5.2.3.2.19.0-2 for the serving cell and Table 5.2.3.2.19.0-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The requirements for UE capable of performing CRS-IM with the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.3.2.19.0-4.
The requirements for UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth are specified in Table 5.2.3.2.19.0-6.
The test purposes are specified in Table 5.2.3.2.19.0-1.
Table 5.2.3.2.19.0-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal
	1-1, 1-2, 2-1 and 2-2



Table 5.2.3.2.19.0-2: Tests parameter for serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.15-1

	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

	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 5.2.3.2.19.0-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2 in Table 5.2.3.2.19.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.3.2.19.0-4 Minimum performance for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	8.6

	1-2
	R.PDSCH.2-285.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	8.2



Table 5.2.3.2.19.0-5: Measurement Gap configurations
	Parameter
	Unit
	Value

	Measurement Gap Length (mgl)
	ms
	6

	Measurement Gap Repetition Period (mgrp)
	ms
	40

	Gap offset (gapoffset)
	ms
	1

	Measurement gap timing advance (mgta)
	ms
	0



Table 5.2.3.2.19.0-6: Minimum performance for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	8.6

	2-2
	R.PDSCH.2-296.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	8.2



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.3.2.19.
5.2.3.2.19_1	4Rx TDD FR1 for PDSCH with inter cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.3.2.19_1.1	Test purpose
To verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal.
5.2.3.2.19_1.2	Test applicability
Tests 2-1 and 2-2 apply to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-15kHzSCS-r17 and/or crs-IM-nonDSS-30kHzSCS-r17.
Tests 1-1 and 1-2 apply to all types of NR UE release 17 and forward that support CRS-IM-nonDSS-NWA-15kHzSCS-r17 and/or crs-IM-nonDSS-NWA-30kHzSCS-r17.
5.2.3.2.19_1.3	Test description
5.2.3.2.19_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.51 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1 and Tables 5.2.3.2.19.0-2 and 5.2.3.2.19_1.4-1.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.3.2.19_1.3.3.
6.  For UE capable of performing CRS-IM without the assistance of network signalling on LTE channel bandwidth, ensure the network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.3.2.19.0-5. PDSCH is not scheduled, and throughput is not counted during 4.64s after the beginning of test. PDSCH is not scheduled in the measurement gaps.
5.2.3.2.19_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables 5.2.3.2.19_1.4-12 and 5.2.3.2.19_1.4-23 as appropriate. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.3.2.19_1.4-12 and 5.2.3.2.19_1.4-23 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Table G.1.5-1 in Annex G clause G.1.5.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.3.2.19_1.4-12 and 5.2.3.2.19_1.4-23 as appropriate.
5.2.3.2.19_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.3.2.19_1.3.3_1	Message exceptions for SA
FFS
5.2.3.2.19_1.3.3_1	Message exceptions for NSA
FFS
5.2.3.2.19_1.4	Test requirement
Tables 5.2.3.2.19_1.4-1, 5.2.3.2.19_1.4-2 and 5.2.3.2.19_1.4-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 5.2.3.2.19_1.4-2 and Tables 5.2.3.2.19_1.4-3 for the specified SNR including test tolerances for all throughput tests.

Table 5.2.3.2.19_1.4-1: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR
	dB
	11.25
	5.4

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.7
	As specified in clause B.7

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2 in Table 5.2.3.2.19.0-4.
Note 6:	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



Table 5.2.3.2.19_1.4-12: Test requirement for Rank 1 with the assistance of network signalling on LTE channel bandwidth
	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.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	10.48.6+TT

	1-2
	R.PDSCH.2-285.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	108.2+TT



Table 5.2.3.2.19_1.4-23: Test requirement for Rank 1 without the assistance of network signalling on LTE channel bandwidth
	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.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	10.48.6+TT

	2-2
	R.PDSCH.2-296.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	108.2+TT



5.2.3.2.20	4Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA
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A.3.2.2	TDD
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Table A.3.2.2.2-28
FFS
Table A.3.2.2.2-28: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1  with overlapping spectrum for LTE and NR
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-28.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	20
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	51
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slot 0 and  Slot i, if mod(i, 20) =  {4,5,7,8,9,17,18,19} for i from {0,…,39}
	
	N/A
	
	
	
	

	 For Slot i, if mod(i, 20) = {0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,…,39}
	
	12
	
	
	
	

	Allocated slots per 2 frames
	
	23
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	13
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	For Slot 0 and  Slot i, if mod(i, 20) = {4,5,7,8,9,17,18,19} for i from {0,…,39}
	
	N/A
	
	
	
	

	 For Slot i, if mod(i, 20) = {0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,…,39}
	
	12
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	 For Slot 0 and Slot i, if mod(i, 20) = {4,5,7,8,9,17,18,19,} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	 For Slot i, if mod(i, 20) = {0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,…,39}
	Bits
	12808
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	 For Slot 0 and Slot i, if mod(i, 20) = {4,5,7,8,9,17,18,19,} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 20) ={0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,…,39}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	 For Slot 0 and Slot i, if mod(i, 20) =  {4,5,7,8,9,17,18,19}  for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	 For Slot i, if mod(i, 20) = {0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,…,39}
	CBs
	2
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	 For Slot 0 and Slot i, if mod(i, 20) = {4,5,7,8,9,17,18,19} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slots i = 10, 11
	Bits
	25704
	
	
	
	

	 For Slot i, if mod(i, 20) = {0,1,2,3,6,10,11,12,13,14,15,16} for i from {1,..,9,12,...39}
	Bits
	26928
	
	 
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	14.7292
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 40 ms.
Note 2:	Slot i is slot index per 2 frames.
Note 3:	No PDSCH data scheduling on slots with LTE PBCH/PSS/SSS.




Table A.3.2.2.2-29: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 with overlapping spectrum for LTE and NR for inter-RAT measurement enabled
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-29.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	20
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	51
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slots i={5,6,16,25,26,36,45,46,56,65,66,76}
	
	N/A
	
	
	
	

	For Slots i={0,40}
	
	N/A
	
	
	
	

	For i,if mod(i,10)={8,9}
	
	N/A
	
	
	
	

	For Slots in meauresment gap i= {2,3,4,5,6,7,8,9,10,11,12,13}
	
	N/A
	
	
	
	

	  For i,if mod(i,10)=7 and i≠7
	
	4
	
	
	
	

	  For i, if mod(I,10)={0,1,2,3,4,5,6} and i ≠{0,2,3,4,5,6,10,11,12,13,16,25,26,36,40,45,46,56,65,66,76}
	
	12
	
	
	
	

	Allocated slots per 4 frames
	
	
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	13
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	  For Slots i={5,6,16,25,26,36,45,46,56,65,66,76}
	
	N/A
	
	
	
	

	For Slots i={0,40}
	
	N/A
	
	
	
	

	For i,if mod(i,10)={8,9}
	
	N/A
	
	
	
	

	For Slots in meauresment gap i= {2,3,4,5,6,7,8,9,10,11,12,13}
	
	N/A
	
	
	
	

	  For i,if mod(i,10)=7 and i≠7
	
	4
	
	
	
	

	  For i, if mod(I,10)={0,1,2,3,4,5,6} and i ≠{0,2,3,4,5,6,10,11,12,13,16,25,26,36,40,45,46,56,65,66,76}
	
	12
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots i={5,6,16,25,26,36,45,46,56,65,66,76}
	
	N/A
	
	
	
	

	For Slots i={0,40}
	
	N/A
	
	
	
	

	For i,if mod(i,10)={8,9}
	
	N/A
	
	
	
	

	For Slots in meauresment gap i= {2,3,4,5,6,7,8,9,10,11,12,13}
	
	N/A
	
	
	
	

	  For i,if mod(i,10)=7 and i≠7
	
	8456
	
	
	
	

	  For i, if mod(I,10)={0,1,2,3,4,5,6} and i ≠{0,2,3,4,5,6,10,11,12,13,16,25,26,36,40,45,46,56,65,66,76}
	
	12808
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots i={5,6,16,25,26,36,45,46,56,65,66,76}
	
	N/A
	
	
	
	

	For Slots i={0,40}
	
	N/A
	
	
	
	

	For i,if mod(i,10)={8,9}
	
	N/A
	
	
	
	

	For Slots in meauresment gap i= {2,3,4,5,6,7,8,9,10,11,12,13}
	
	N/A
	
	
	
	

	  For i,if mod(i,10)=7 and i≠7
	
	2
	
	
	
	

	  For i, if mod(I,10)={0,1,2,3,4,5,6} and i ≠{0,2,3,4,5,6,10,11,12,13,16,25,26,36,40,45,46,56,65,66,76}
	
	2
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots i={5,6,16,25,26,36,45,46,56,65,66,76}
	
	N/A
	
	
	
	

	For Slots i={0,40}
	
	N/A
	
	
	
	

	For i,if mod(i,10)={8,9}
	
	N/A
	
	
	
	

	 
	
	N/A
	
	
	
	

	  For i,if mod(i,10)=7 and i≠7
	
	17808
	
	
	
	

	  For i={20,21,60,61}
	
	25776
	
	
	
	

	  For i, if mod(I,10)={0,1,2,3,4,5,6} and i ≠{0,2,3,4,5,6,10,11,12,13,16,25,26,36,40,45,46,56,65,66,76}
	
	26928
	
	
	
	

	Max. Throughput averaged over 4frames
	Mbps
	12.6868
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 4 frames
Note 3:	No user data is scheduled on slots with PBCH/PSS/SSS on the interference LTE cell
Note 4:	No user data is scheduled on slots used for measurement
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The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.
For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
The downlink signal uncertainties apply at each receiver antenna connector.
[bookmark: _Toc27479739][bookmark: _Toc36058938][bookmark: _Toc44067862][bookmark: _Toc52716789][bookmark: _Toc58239441][bookmark: _Toc68247032][bookmark: _Toc75790349]F.1.1.1	Measurement of test environments
The measurement accuracy of the UE test environments defined in TS 38.508-1 [5] subclause 4.1, Test environments shall be
-	Pressure				5 kPa.
-	Temperature			2 degrees.
-	Relative Humidity	5 %.
-	DC Voltage			1,0 %.
-	AC Voltage			1,5 %.
-	Vibration				10 %.
-	Vibration frequency	0,1 Hz.
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.
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This clause defines the maximum test system uncertainty for Demod Performance requirements. The maximum test system uncertainty allowed for the measurement uncertainty contributors are defined in Table F.1.1.2-1.
Table F.1.1.2-1: Maximum measurement uncertainty values for the test system for FR1 (up to 6 GHz) and Channel BW ≤ 40 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWconfig
	dB
	±2.0
	Same as in LTE

	Signal to noise ratio uncertainty
	dB
	±0.3
	Same as in LTE

	Signal to noise ratio variation
	dB
	±0.5
	Same as in LTE

	Fading profile power uncertainty for 1Tx
	dB
	±0.5
	Same as in LTE

	Fading profile power uncertainty for 2Tx
	dB
	±0.7
	Same as in LTE

	Fading profile power uncertainty for 4Tx
	dB
	±0.7
	Same as in LTE



The maximum test system uncertainty for test cases defined in section 5 is defined in Table F.1.1.2-2.
[bookmark: _Hlk57207487]Table F.1.1.2-2: Maximum test system uncertainty for FR1 demodulation performance test cases
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2.1.1.1 1 Rx FDD FR1 PDSCH performance for RedCap
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
	Same as 5.2.2.1.1_1

	5.2.1.2.1 1Rx TDD FR1 PDSCH performance for RedCap
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
	Same as 5.2.2.1.1_1

	5.2.2.1.1_1 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
± 0.6 dB for test 1-6
± 0.9 dB for test 1-7
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2) + SNR uncertainty due to finite test time2
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±2.0 dB 
SNR uncertainty due to finite test time ±0.3 dB for 10Hz Doppler, otherwise ±0.0 dB
For test point 1-6, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.6 dB

For test point 1-7, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.9 dB


	5.2.2.1.1_2 2Rx FDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.1_3 2Rx FDD FR1 PDSCH Mapping Type A performance – 2x2 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	± 0.9 dB for test 1-8

Downlink EVM ≤ 2.5% for f ≤ 4.2 GHz
Downlink EVM ≤ [2.5%] for f > 4.2 GHz
	For test point 1-8, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 ) = 0.9 dB

2.5% EVM is equivalent to a Test system downlink SNR of 32.04dB. 

The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is not limited by the Test system EVM.

	5.2.2.1.2_1 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.3_1 2Rx FDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.4_1 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2  MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.5_1 2Rx FDD FR1 PDSCH 0.001% BLER performance - 1x2 MIMO with baseline receiver for both SA and NSA
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Effect of AWGN flatness and signal flatness

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)
Signal-to-noise ratio uncertainty ±0.3 dB
AWGN flatness and signal flatness ±2.0 dB

	5.2.2.1.6_1 2Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.9dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2+ SNR uncertainty due to finite test time2)

Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.25 dB for 1% residual BLER

For test point 1-1, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.9 dB

	5.2.2.1.7_1 2Rx FDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.8_1 2Rx FDD FR1 PDSCH pre-emption performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.9_1 2Rx FDD FR1 HST-SFN performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty, ±0.3 dB
2. Effect of AWGN flatness and signal flatness, ±2.0 dB
3. SNR uncertainty due to finite test time, ±0.0 dB for >10Hz Doppler.

Items 1, 2, 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.6 dB

	5.2.2.1.10_1 2Rx FDD FR1 HST-DPS performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty, ±0.3 dB
2. Effect of AWGN flatness and signal flatness, ±2.0 dB
3. SNR uncertainty due to finite test time, ±0.0 dB for >10Hz Doppler.

Items 1, 2, 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.6 dB

	5.2.2.1.11_1 2Rx FDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.12_1 2Rx FDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.13_1 2Rx FDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.14_1 2Rx FDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.6_1
	Same as 5.2.2.1.6_1

	5.2.2.1.15_1 2Rx FDD FR1 PDSCH with inter-cell interference – 2x2 MIMO for both SA and NSA
	Es/Noc ± 0.8 dB for interfering cells
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for Tx Diversity

	5.2.2.1.16_1 2Rx FDD FR1 PDSCH with intra-cell inter-user interference
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.2.1.17 2Rx FDD FR1 PDSCH performance for RedCap
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
	Same as 5.2.2.1.1_1

	5.2.2.1.19_1 2Rx FDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	Same as 5.2.2.1.15_1
	Same as 5.2.2.1.15_1

	5.2.2.1.20 2Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.9_1
	Same as 5.2.2.1.9_1

	5.2.2.1.21 2Rx FDD FR1 PDSCH HST-SFN Scheme B performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.9_1
	Same as 5.2.2.1.9_1

	5.2.2.2.1_1 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.9 dB for test 1-10
± 0.6 dB for test 1-11
For other TPs, same as 5.2.2.1.1_1
	For test point 1-10, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.9 dB

For test point 1-11, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2) = 0.6 dB

For other TPs, same as 5.2.2.1.1_1

	5.2.2.2.1_2 2Rx TDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.1_3 2Rx TDD FR1 PDSCH Mapping Type A performance – 2x2 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	± 0.9 dB for test 1-12

Downlink EVM ≤ 2.5% for f ≤ 4.2 GHz
Downlink EVM ≤ [2.5%] for f > 4.2 GHz
	For test point 1-12, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 ) = 0.9 dB

2.5% EVM is equivalent to a Test system downlink SNR of 32.04dB.

The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is not limited by the Test system EVM.

	5.2.2.2.2_1 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	[bookmark: _Hlk57207520]5.2.2.2.3_1 2Rx TDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.4_1 2Rx TDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.5_1 2Rx TDD FR1 PDSCH 0.001% BLER performance - 1x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.5_1
	Same as 5.2.2.1.5_1

	5.2.2.2.6_1 2Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.6_1
	Same as 5.2.2.1.6_1

	5.2.2.2.7_1 2Rx TDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.8_1	2Rx TDD FR1 PDSCH pre-emption performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.9_1 2Rx TDD FR1 HST-SFN performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.9_1  
	Same as 5.2.2.1.9_1  

	5.2.2.2.10_1 2Rx TDD FR1 HST-DPS performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.10_1  
	Same as 5.2.2.1.10_1  

	5.2.2.2.11_1 2Rx TDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.12_1 2Rx TDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.13_1 2Rx TDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.14_1 2Rx TDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.6_1
	Same as 5.2.2.1.6_1

	5.2.2.2.15 2Rx TDD FR1 PDSCH mapping Type A performance on band with shared spectrum access
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.16_1 2Rx TDD FR1 for PDSCH with inter-cell interference – 2x2 MIMO for both NSA and SA 
	Es/Noc ± 0.8 dB for interfering cells
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for Tx Diversity

	5.2.2.2.17_1 2Rx TDD FR1 PDSCH with intra-cell inter-user interference
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.2.2.18 2Rx TDD FR1 PDSCH performance for RedCap
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
	Same as 5.2.2.1.1_1

	5.2.2.2.20_1 2Rx TDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	Same as 5.2.2.2.16_1
	Same as 5.2.2.2.16_1

	5.2.2.2.21 2Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.9_1  
	Same as 5.2.2.1.9_1  

	5.2.2.2.22 2Rx TDD FR1 PDSCH HST-SFN Scheme B performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.2.1.9_1  
	Same as 5.2.2.1.9_1  

	5.2.3.1.1_1 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline receiver for both SA and NSA
	± 0.9 dB for > 10Hz doppler
± 1.0 dB for 10Hz doppler
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.3 dB for 10Hz Doppler, otherwise ±0.0 dB

	5.2.3.1.1_2 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.1_4 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced receiver type 1 for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.1_5 4Rx FDD FR1 PDSCH Mapping Type A performance – 2x4 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	± 0.9 dB for test 1-8

Downlink EVM ≤ 2.5% for f ≤ 4.2 GHz
Downlink EVM ≤ [2.5%] for f > 4.2 GHz
	For test point 1-8, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 ) = 0.9 dB

2.5% EVM is equivalent to a Test system downlink SNR of 32.04dB.

The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is not limited by the Test system EVM.

	5.2.3.1.2_1 4Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 4x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.3_1 4Rx FDD FR1 PDSCH mapping Type B performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.4_1 4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.5_1 4Rx FDD FR1 PDSCH 0.001% BLER performance - 1x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.5_1
	Same as 5.2.2.1.5_1

	5.2.3.1.6_1 4Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.6_1
	Same as 5.2.2.1.6_1

	5.2.3.1.7_1 4Rx FDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.8_1 4Rx FDD FR1 PDSCH pre-emption performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.9_1 4Rx FDD FR1 HST-SFN performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.9_1
	Same as 5.2.2.1.9_1

	5.2.3.1.10_1 4Rx FDD FR1 HST-DPS performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.10_1
	Same as 5.2.2.1.10_1

	5.2.3.1.11_1 4Rx FDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.12_1 4Rx FDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.13_1 4Rx FDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.1.14_1 4Rx FDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.6_1
	Same as 5.2.3.1.6_1

	5.2.3.1.15_1 4Rx FDD FR1 PDSCH with inter-cell interference – 2x4 MIMO for both SA and NSA
	Es/Noc ± 0.8 dB for interfering cells
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for Tx Diversity

	5.2.3.1.16_1 4Rx FDD FR1 PDSCH with intra-cell inter-user interference – 2x4 MIMO for both NSA and SA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.3.1.16_2 4Rx FDD FR1 PDSCH with intra-cell inter-user interference – 4x4 MIMO for both NSA and SA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.3.1.18_1 4Rx FDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	Same as 5.2.3.1.15_1
	Same as 5.2.3.1.15_1

	5.2.3.1.19 4Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.9_1
	Same as 5.2.3.1.9_1

	5.2.3.1.20 4Rx FDD FR1 PDSCH HST-SFN Scheme B performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.1.9_1
	Same as 5.2.3.1.9_1

	5.2.3.2.1_1 4Rx TDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.1_2 4Rx TDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.1_4 4Rx TDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced receiver type 1 for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.1_5 4Rx TDD FR1 PDSCH Mapping Type A performance – 2x4 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	± 0.9 dB for test 1-12

Downlink EVM ≤ 2.5% for f ≤ 4.2 GHz
Downlink EVM ≤ [2.5%] for f > 4.2 GHz
	For test point 1-12, Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 ) = 0.9 dB

2.5% EVM is equivalent to a Test system downlink SNR of 32.04dB.

The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is not limited by the Test system EVM.

	5.2.3.2.2_1 4Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.3_1 4Rx TDD FR1 PDSCH mapping Type B performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.4_1 4Rx TDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.5_1 4Rx TDD FR1 PDSCH 0.001% BLER performance - 1x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.5_1
	Same as 5.2.2.1.5_1

	5.2.3.2.6_1 4Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.6_1
	Same as 5.2.2.1.6_1

	5.2.3.2.7_1 4Rx TDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.9_1 4Rx TDD FR1 HST-SFN performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.9_1
	Same as 5.2.3.1.9_1

	5.2.3.2.10_1 4Rx TDD FR1 HST DPS performance - 2x4 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.3.1.10_1
	5.2.3.1.10_1

	5.2.3.2.11_1 4Rx TDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.12_1 4Rx TDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.13_1 4Rx TDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	
	
	

	
	
	

	
	
	

	
	
	

	5.2.3.2.14_1 4Rx TDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	Same as 5.2.3.1.6_1
	Same as 5.2.3.1.6_1

	5.2.3.2.15 4Rx TDD FR1 PDSCH mapping Type A performance on band with shared spectrum access
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2.3.2.16_1 4Rx TDD FR1 for PDSCH with inter-cell interference – 2x4 MIMO for both NSA and SA
	Es/Noc ± 0.8 dB for interfering cells
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for Tx Diversity

	5.2.3.2.17_1 4Rx TDD FR1 PDSCH with intra-cell inter-user interference – 2x4 MIMO for both NSA and SA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.3.2.17_2 4Rx TDD FR1 PDSCH with intra-cell inter-user interference – 4x4 MIMO for both NSA and SA
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1
There is no additional measurement uncertainty introduced due to the co-scheduled UE

	5.2.3.2.19_1 4Rx TDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	Same as 5.2.3.2.16_1
	Same as 5.2.3.2.16_1

	5.2.3.2.20 4Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.2.9_1
	Same as 5.2.3.2.9_1

	5.2.3.2.21 4Rx TDD FR1 PDSCH HST-SFN Scheme B performance - 2x4 MIMO for both SA and NSA
	Same as 5.2.3.2.9_1
	Same as 5.2.3.2.9_1

	5.2A.2.1.1	2Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2A.2.1.2 2Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2A.2.1.3 2Rx Normal PDSCH Demodulation Performance for CA (4DL CA)
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2A.2.2.1 2Rx PDSCH Demodulation Performance for CA with power imbalance (2DL CA)
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz

Downlink EVM ≤ 6%
	6% EVM is equivalent to a Test system downlink SNR of 24.4dB. The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is limited by the Reference measurement channel and the UE capability, and not by the Test system EVM.

	5.2A.2.3 2Rx TDD FR1 PDSCH mapping Type A performance of Scell on band with shared spectrum access
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2A.2.4.1 2Rx PDSCH Demodulation Performance for HST-SFN CA
	Same as 5.2.2.1.9_1
	Same as 5.2.2.1.9_1

	5.2A.2.5.1 2RX PDSCH Demodulation Performance for HST-DPS CA
	Same as 5.2.2.1.10_1
	Same as 5.2.2.1.10_1

	5.2A.3.1.1	4Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2A.3.1.2 4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2A.3.1.3 4Rx Normal PDSCH Demodulation Performance for CA (4DL CA)
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2A.3.2.1 4Rx PDSCH Demodulation Performance for CA with power imbalance (2DL CA)
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2A.3.3 4Rx TDD FR1 PDSCH mapping Type A performance of Scell on band with shared spectrum access
	Same as 5.2.3.1.1_1
	Same as 5.2.3.1.1_1

	5.2A.3.4.1 4Rx PDSCH Demodulation Performance for HST-SFN CA
	Same as 5.2.2.1.9_1
	Same as 5.2.2.1.9_1

	5.2A.3.5.1 4Rx PDSCH Demodulation Performance for HST-DPS CA
	Same as 5.2.2.1.10_1
	Same as 5.2.2.1.10_1

	5.2A.3A.1.1 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC

	5.2A.3A.1.2 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC

	5.2A.3A.1.3 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC
	Same as 5.2.2.1.1_1 for 2Rx CC and 5.2.3.1.1_1 for 4Rx CC

	5.3.1.1.1 1Rx FDD FR1 PDCCH performance for RedCap
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.1.2.1 1Rx TDD FR1 PDCCH performance for RedCap
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.2.1.1 2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2+ SNR uncertainty due to finite test time2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB for 1Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.4 dB

	5.3.2.1.2 2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	± 1.0 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2+ SNR uncertainty due to finite test time2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2 Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.4 dB

	5.3.2.1.3 2Rx FDD FR1 PDCCH 1 Tx antenna performance for power saving
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.2.1.4 2Rx FDD FR1 PDCCH performance for RedCap
	± 0.9 dB for Test 1
± 1.0 dB for Test 2
	Same as 5.2.3.1.1_1
For Test 1, Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB for 1 Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.4 dB
For Test 2, Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2 Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.4 dB

	5.3.2.1.5 2RX FDD Minimum requirements for PDCCH with intra-slot repetition
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.2.2.1 2Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.2.2.3 2Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.2.2.4 2Rx TDD FR1 PDCCH performance for RedCap
	± 0.8 dB for Test 1
± 0.9 dB for Test 2
	Same as 5.2.3.1.1_1
For Test 1, Signal-to-noise ratio uncertainty 0.3 dB
Fading profile power uncertainty ±0.5 dB for 1 Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time 0 dB
For Test 2, Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2 Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time 0 dB

	5.3.2.2.5 2RX TDD Minimum requirements for PDCCH with intra-slot repetition
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.3.1.3 4Rx FDD FR1 PDCCH 1 Tx antenna performance for power saving
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.3.1.4 4RX FDD Minimum requirements for PDCCH with intra-slot repetition
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.3.3.2.3 4Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
	Same as 5.3.2.1.1
	Same as 5.3.2.1.1

	5.3.3.2.4 4RX TDD Minimum requirements for PDCCH with intra-slot repetition
	Same as 5.3.2.1.2
	Same as 5.3.2.1.2

	5.5A.1.1 FR1 SDR performance for CA (2DL CA)
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.2 FR1 SDR performance for CA (3DL CA)
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.3 FR1 SDR performance for CA (4DL CA)
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.4 FR1 SDR performance for CA (5DL CA)
	Same as 5.5.1
	Same as 5.5.1

	5.5.1 FR1 Sustained downlink data rate performance for single carrier
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz

Downlink EVM ≤ 3%
	3% EVM is equivalent to a Test system downlink SNR of 30.5dB. The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is limited by the Reference measurement channel and the UE capability, and not by the Test system EVM.

	5.5.2 FR1 Sustained downlink data rate performance for single carrier with DL1024QAM
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz

Downlink EVM ≤ 2.5%
	2.5% EVM is equivalent to a Test system downlink SNR of 32.04dB. The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is limited by the Reference measurement channel and the UE capability, and not by the Test system EVM.

	5.5.3 FR1 Sustained downlink data rate performance for RedCap
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz

Downlink EVM ≤ 3%
	3% EVM is equivalent to a Test system downlink SNR of 30.5dB. The noise from the Test system is then sufficiently below that required for the UE to demodulate the signal with the required % success rate. Under these conditions the UE throughput is limited by the Reference measurement channel and the UE capability, and not by the Test system EVM.

	9.4B.1.1 Sustained downlink data rate performance for EN-DC within FR1
	E-UTRA CC:
±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz

NR CC:
Same as 5.5.1
	Same as 5.5.1

	9.4B.1.1_1 Sustained downlink data rate performance for EN-DC within FR1 (2 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1

	9.4B.1.1_2 Sustained downlink data rate performance for EN-DC within FR1 (3 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1

	9.4B.1.1_3 Sustained downlink data rate performance for EN-DC within FR1 (3 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1

	11.1.2.1.1_1 2Rx FR1 PSSCH performance - single active PSSCH link
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB for single Tx
AWGN flatness and signal flatness ±2.0 dB

	11.1.3.1.1_1 2Rx FR1 PSCCH performance - single active PSSCH link
	Same as 11.1.2.1.1_1
	Same as 11.1.2.1.1_1

	11.1.5.1.1_1 2Rx FR1 PSCCH performance - single active PSSCH link
	Same as 11.1.2.1.1_1
	Same as 11.1.2.1.1_1

	11.1.6.1.1_1 2Rx FR1 Power imbalance performance - two active PSSCH link
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Effect of AWGN flatness and signal flatness

Items 1, and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2  + (0.25 x AWGN flatness and signal flatness) 2)
Signal-to-noise ratio uncertainty ±0.3 dB
AWGN flatness and signal flatness ±2.0 dB

	11.1.7.1.1_1 2Rx FR1 HARQ buffer soft combining performance - maximum number of HARQ processes
	Same as 11.1.2.1.1_1
	Same as 11.1.2.1.1_1

	11.1.8.1.1_1 2Rx FR1 PSCCH decoding capability - maximum number of received PSCCHs
	Downlink absolute
power uncertainty,
averaged over BWConfig
±1.0 dB
Downlink EVM ≤ 3%
	3% EVM is equivalent to a Test system
downlink SNR of 30.5dB. The noise from the
Test system is then sufficiently below that
required for the UE to demodulate the signal
with the required % success rate. Under these
conditions the UE throughput is limited by the
Reference measurement channel and the UE
capability, and not by the Test system EVM.

	11.1.9.1.1_1 2Rx FR1 PSFCH decoding capability - maximum number of received PSFCHs
	Same as 11.1.8.1.1_1
	Same as 11.1.8.1.1_1



[bookmark: _Toc27479741][bookmark: _Toc36058940][bookmark: _Toc44067864][bookmark: _Toc52716791][bookmark: _Toc58239443][bookmark: _Toc68247034][bookmark: _Toc75790351][bookmark: _Hlk4053102]F.1.1.3	Measurement of Channel State Information reporting
<< Skipped sections >>
[bookmark: _Toc27479743][bookmark: _Toc36058942][bookmark: _Toc44067866][bookmark: _Toc52716793][bookmark: _Toc58239445][bookmark: _Toc68247036][bookmark: _Toc75790353]F.1.3	Test Tolerance and Derivation of Test Requirements (informative)
The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in this clause. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for the relaxation is given in this clause.
The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.
The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).
The downlink Test Tolerances apply at each receiver antenna connector.
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The UE test environments are set to the values defined in TS 36.508 subclause 4.1, without any relaxation. The applied Test Tolerance is therefore zero.
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The derivation of the test requirements for the test cases in section 5 is defined in Table F.1.3.2-1.
Table F.1.3.2-1: Derivation of Test Requirements (FR1 demodulation performance tests)
	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	5.2.1.1.1 1 Rx FDD FR1 PDSCH performance for RedCap
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler 
	Formula: SNR + TT
T-put limit unchanged

	5.2.1.2.1 1Rx TDD FR1 PDSCH performance for RedCap
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.1_1 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler 0.6 dB for test 1-6
0.9 dB for test 1-7
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.1_2 2Rx FDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.1_3 2Rx FDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.2_1 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.3_1 2Rx FDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.4_1 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.5_1 2Rx FDD FR1 PDSCH 0.001% BLER performance - 1x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 + 0.5 = 1.1 dB
	Additional relaxation of 0.5 dB added to the SNR to ensure early pass for a compliant device within a reasonable test duration
Formula: SNR + TT + additional relaxation
T-put limit unchanged

	5.2.2.1.6_1 2Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT

	5.2.2.1.7 2Rx FDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.8_1 2Rx FDD FR1 PDSCH pre-emption performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.9_1 2Rx FDD FR1 HST-SFN performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.10_1 2Rx FDD FR1 HST-DPS performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.11_1 2Rx FDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.12_1 2Rx FDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.13_1 2Rx FDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.14_1 2Rx FDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	[0.7]
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.15_1 2Rx FDD FR1 PDSCH with inter-cell interference – 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.7 dB for Test 1-1
1.8 dB for Test 1-2
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.2.1.16_1 2Rx FDD FR1 PDSCH intra-cell inter-user interference
	SNRs as specified
	0.9 dB for > 10 Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.17 2Rx FDD FR1 PDSCH performance for RedCap
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.19_1 2Rx FDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	SNRs as specified
	1.8 dB for Tests 1-1 and 2-1
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.2.1.20 2Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.1.21 2Rx FDD FR1 PDSCH HST-SFN Scheme B performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.1_1 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
0.9 dB for test 1-10
0.6 dB for test 1-11
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.1_2 2Rx TDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.1_3 2Rx TDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.2_1 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.3_1 2Rx TDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.4_1 2Rx TDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.5_1 2Rx FDD FR1 PDSCH 0.001% BLER performance - 1x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 + 0.5 = 1.1 dB
	Additional relaxation of 0.5 dB added to the SNR to ensure early pass for a compliant device within a reasonable test duration
Formula: SNR + TT + additional relaxation
T-put limit unchanged

	5.2.2.2.6_1 2Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB 
	Formula: SNR + TT

	5.2.2.2.7_1 2Rx TDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.8_1 2Rx TDD FR1 PDSCH pre-emption performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.9_1 2Rx TDD FR1 HST-SFN performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.10_1 2Rx TDD FR1 HST-DPS performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.11_1 2Rx TDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.12_1 2Rx TDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.13_1 2Rx TDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.14_1 2Rx TDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	[0.7dB]
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.16_1 2Rx TDD FR1 for PDSCH with inter-cell interference – 2x2 MIMO for both NSA and SA
	SNRs as specified
	1.7 dB for Test 1-1
1.8 dB for Test 1-2
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.2.2.17_1 2Rx TDD FR1 PDSCH intra-cell inter-user interference
	SNRs as specified
	0.9 dB for > 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.15 2Rx TDD FR1 PDSCH mapping Type A performance on band with shared spectrum access
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.18 2Rx TDD FR1 PDSCH performance for RedCap
	SNRs as specified
	0.9 dB for > 10Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.20_1 2Rx TDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x2 MIMO for both NSA and SA
	SNRs as specified
	1.8 dB for Tests 1-1, 1-2, 2-1, 2-2
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.2.2.21 2Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.2.2.22 2Rx TDD FR1 PDSCH HST-SFN Scheme B performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.1_1 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.1_2 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.1_4 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced receiver type 1 for both SA and NSA
	SNRs as specified
	0.9 dB for > 10Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.1_5 4Rx FDD FR1 PDSCH Mapping Type A performance - 2x4 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.2_1 4Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 4x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.3_1 4Rx FDD FR1 PDSCH mapping Type B performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.4_1 4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.5_1 4Rx FDD FR1 PDSCH 0.001% BLER performance - 1x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 + 0.5 = 1.1 dB
	Additional relaxation of 0.5 dB added to the SNR to ensure early pass for a compliant device within a reasonable test duration
Formula: SNR + TT + additional relaxation
T-put limit unchanged

	5.2.3.1.6_1 4Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9dB
	Formula: SNR + TT

	5.2.3.1.7_1 4Rx FDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.8_1 4Rx FDD FR1 PDSCH pre-emption performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.9_1 4Rx FDD FR1 HST-SFN performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.10_1 4Rx FDD FR1 HST-DPS performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.11_1 4Rx FDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.12_1 4Rx FDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.13_1 4Rx FDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.15_1 4Rx FDD FR1 PDSCH with inter-cell interference – 2x4 MIMO for both SA and NSA
	SNRs as specified
	1.7 dB for Test 1-1
1.8 dB for Test 1-2
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.3.1.16_1 4Rx FDD FR1 PDSCH intra-cell inter-user interference – 2x4 MIMO for both NSA and SA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.16_2 4Rx FDD FR1 PDSCH intra-cell inter-user interference – 4x4 MIMO for both NSA and SA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.18_1 4Rx FDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	SNRs as specified
	1.8 dB for Tests 1-1 and 2-1
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.3.1.19 4Rx FDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.20 4Rx FDD FR1 PDSCH HST-SFN Scheme B performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.1.14_1 4Rx FDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	[0.7dB]
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.1_5 4Rx TDD FR1 PDSCH Mapping Type A performance – 2x4 MIMO with baseline receiver for DL1024QAM for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.2_1 4Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.3_1 4Rx TDD FR1 PDSCH mapping Type B performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.4_1 4Rx TDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.5_1 4Rx TDD FR1 PDSCH 0.001% BLER performance - 1x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 + 0.5 = 1.1 dB
	Additional relaxation of 0.5 dB added to the SNR to ensure early pass for a compliant device within a reasonable test duration
Formula: SNR + TT + additional relaxation
T-put limit unchanged

	5.2.3.2.6_1	4Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9dB
	Formula: SNR + TT

	5.2.3.2.7_1 4Rx TDD FR1 PDSCH Mapping Type B and UE processing capability 2 performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.8_1 4Rx TDD FR1 PDSCH pre-emption performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.9_1 4Rx TDD FR1 HST-SFN performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.10_1, 4Rx TDD FR1 HST DPS performance - 2x4 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.11_1 4Rx TDD FR1 PDSCH Single-DCI based SDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.12_1 4Rx TDD FR1 PDSCH Multiple-DCI based transmission scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.13_1 4Rx TDD FR1 PDSCH Single-DCI based FDM scheme A performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.14_1 4Rx TDD FR1 PDSCH Single-DCI based Inter-slot TDM scheme performance - 2x2 MIMO for both SA and NSA
	SNRs as specified
	[0.7dB]
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.16_1 4Rx TDD FR1 for PDSCH with inter-cell interference – 2x4 MIMO for both NSA and SA
	SNRs as specified
	1.7 dB for Test 1-1
1.8 dB for Test 1-2 
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.3.2.17_1 4Rx TDD FR1 PDSCH intra-cell inter-user interference – 2x4 MIMO for both NSA and SA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.17_2 4Rx TDD FR1 PDSCH intra-cell inter-user interference – 4x4 MIMO for both NSA and SA
	SNRs as specified
	0.9 dB for > 10 Hz doppler
1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.15 4Rx TDD FR1 PDSCH mapping Type A performance on band with shared spectrum access
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.19_1 4Rx TDD FR1 for PDSCH with inter-cell CRS interference scenario – 4x4 MIMO for both NSA and SA
	SNRs as specified
	1.8 dB for Tests 1-1, 1-2, 2-1, 2-2
	Formula: SNR + TT
T-put limit unchanged

The analysis is recorded in 3GPP TR 38.903 [26]

	5.2.3.2.20	4Rx TDD FR1 PDSCH HST-SFN Scheme A performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2.3.2.21	4Rx TDD FR1 PDSCH HST-SFN Scheme B performance - 2x4 MIMO for both SA and NSA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.1.1	2Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.1.2	 2Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.1.3	 2Rx Normal PDSCH Demodulation Performance for CA (4DL CA)
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.2.1 2Rx PDSCH Demodulation Performance for CA with power imbalance (2DL CA)
	Power level as specified
	No TT added
	T-put limit unchanged

	5.2A.2.3 2Rx TDD FR1 PDSCH mapping Type A performance of Scell on band with shared spectrum access
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.4.1 2RX PDSCH Demodulation Performance for HST-SFN CA
	SNR as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.2.5.1 2RX PDSCH Demodulation Performance for HST-DPS CA
	SNR as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.1.1 4Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.1.2 4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.1.3 4Rx Normal PDSCH Demodulation Performance for CA (4DL CA)
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.2.1 4Rx PDSCH Demodulation Performance for CA with power imbalance (2DL CA)
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.3 4Rx TDD FR1 PDSCH mapping Type A performance of Scell on band with shared spectrum access
	SNRs as specified
	1.0 dB for 10Hz doppler
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.4.1 4Rx PDSCH Demodulation Performance for HST-SFN CA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3.5.1 4Rx PDSCH Demodulation Performance for HST-DPS CA
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3A.1.1 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (2DL CA)
	SNRs as specified
	2Rx CC:
1.0 dB for 10Hz doppler

4Rx CC:
0.9dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3A.1.2 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	SNRs as specified
	2Rx CC:
1.0 dB for 10Hz doppler

4Rx CC:
0.9dB
	Formula: SNR + TT
T-put limit unchanged

	5.2A.3A.1.3 2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3DL CA)
	SNRs as specified
	2Rx CC:
1.0 dB for 10Hz doppler

4Rx CC:
0.9dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.1.1.1 1Rx FDD FR1 PDCCH performance for RedCap
	SNRs as specified
	
1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.1.2.1 1Rx TDD FR1 PDCCH performance for RedCap
	SNRs as specified
	
1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.1.1 2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	0.9 dB 
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.1.2 2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	1.0 dB 
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.1.3 2Rx FDD FR1 PDCCH 1 Tx antenna performance for power saving
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.1.4 2Rx FDD FR1 PDCCH performance for RedCap
	SNRs as specified
	0.9 dB for Test 1
1.0 dB for Test 2
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.1.5 2RX FDD Minimum requirements for PDCCH with intra-slot repetition
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.2.1 2Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.2.3 2Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.2.4 2Rx TDD FR1 PDCCH performance for RedCap
	SNRs as specified
	0.8 dB for Test 1
0.9 dB for Test 2
	Formula: SNR + TT
T-put limit unchanged

	5.3.2.2.5 2RX TDD Minimum requirements for PDCCH with intra-slot repetition
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.1.3 4Rx FDD FR1 PDCCH 1 Tx antenna performance power saving
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.1.4 4RX FDD Minimum requirements for PDCCH with intra-slot repetition
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	1.0 dB
	Formula: SNR + TT
T-put limit unchanged

	5.3.3.2.4 4RX TDD Minimum requirements for PDCCH with intra-slot repetition
	SNRs as specified
	0.9 dB
	Formula: SNR + TT
T-put limit unchanged

	11.1.2.1.1_1 2Rx FR1 PSSCH performance - single active PSSCH link
	SNR as specified
	0.8 dB
	Formula: SNR + TT
T-put limit unchanged

	11.1.3.1.1_1 2Rx FR1 PSCCH performance - single active PSSCH link
	SNR as specified
	0.8 dB
	Formula: SNR + TT
missing detection probability limit unchanged

	11.1.5.1.1_1 2Rx FR1 PSCCH performance - single active PSSCH link
	SNR as specified
	0.8 dB
	Formula: SNR + TT
missing detection probability limit unchanged

	11.1.6.1.1_1 2Rx FR1 Power imbalance performance - two active PSSCH link
	SNR as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	11.1.7.1.1_1 2Rx FR1 HARQ buffer soft combining performance - maximum number of HARQ processes
	SNR as specified
	0.6 dB
	Formula: SNR + TT
T-put limit unchanged

	11.1.8.1.1_1 2Rx FR1 PSCCH decoding capability - maximum number of received PSCCHs
	sidelink power
	0 dB
	sidelink power unchanged
missing detection probability limit unchanged

	11.1.9.1.1_1 2Rx FR1 PSFCH decoding capability - maximum number of received PSFCHs
	sidelink power
	0 dB
	sidelink power unchanged
missing detection probability limit unchanged

	5.5.1 FR1 Sustained downlink data rate performance for single carrier
	Downlink power -112 dBm/Hz
	0 dB
	Formula: Downlink power + TT
T-put limit unchanged

	5.5.2 FR1 Sustained downlink data rate performance for single carrier with DL1024QAM
	Downlink power -110.46 dBm/Hz
	0 dB
	Formula: Downlink power + TT
T-put limit unchanged
Downlink power calculated by replacing EVM value to 2.5% instead of 3% in the formula mentioned in clause 4.4.4.2.1

	5.5.3 FR1 Sustained downlink data rate performance for RedCap
	Downlink power -112 dBm/Hz
	0 dB
	Formula: Downlink power + TT
T-put limit unchanged

	5.5A.1.1 FR1 SDR performance for CA (2DL CA)
	Same as 5.5.1
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.2 FR1 SDR performance for CA (3DL CA)
	Same as 5.5.1
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.3 FR1 SDR performance for CA (4DL CA)
	Same as 5.5.1
	Same as 5.5.1
	Same as 5.5.1

	5.5A.1.4 FR1 SDR performance for CA (5DL CA)
	Same as 5.5.1
	Same as 5.5.1
	Same as 5.5.1

	9.4B.1.1 Sustained downlink data rate performance for EN-DC within FR1
	Downlink power -112 dBm/Hz
	0 dB
	Formula: Downlink power + TT
T-put limit unchanged

	9.4B.1.1_1 Sustained downlink data rate performance for EN-DC within FR1 (2 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1
	Same as 9.4B.1.1

	9.4B.1.1_2 Sustained downlink data rate performance for EN-DC within FR1 (3 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1
	Same as 9.4B.1.1

	9.4B.1.1_3 Sustained downlink data rate performance for EN-DC within FR1 (4 NR CCs)
	Same as 9.4B.1.1
	Same as 9.4B.1.1
	Same as 9.4B.1.1
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Table G.1.5-1: Minimum Test time for PDSCH demodulation
	TDD UL-DL pattern
	Reference Channel
	Propagation condition
	Demodulation scenario (doppler speed)
	Minimum number of active subframes (MNAS)
	MNAS to MNS Scaling factor (Note 3)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand

MNS=

	NA
	R.PDSCH.1-8.1 FDD
	HST-750
	750 Hz
	6000 (Note 1)
	1.0526
	6400

	NA
	R.PDSCH.1-8.2 FDD
	HST-972
	972 Hz
	6000 (Note 1)
	1.0526
	6400

	NA
	R.PDSCH.1-8.1 FDD
	TDLC300-600
	600 Hz
	8000 (Note 1)
	1.0526
	9000

	NA
	R.PDSCH.1-1.1 FDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.0526
	11000

	NA
	R.PDSCH.1-1.1 HD-FDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.3333
	14000

	NA
	R.PDSCH.1-1.2 FDD, R.PDSCH.1-2.1 FDD, R.PDSCH.1-5.1 FDD,
R.PDSCH.5-1.1 FDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.0526
	22000

	NA
	R.PDSCH.1-1.2 HD-FDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.3333
	27000

	NA
	[bookmark: _Hlk18617447]R.PDSCH.1-1.3 FDD, R.PDSCH.1-2.2 FDD, R.PDSCH.1-2.3 FDD, R.PDSCH.1-2.4 FDD, R.PDSCH.1-2.5 FDD, R.PDSCH.1-3.1 FDD, R.PDSCH.1-3.2 FDD, R.PDSCH.1-3.3 FDD, R.PDSCH.1-3.4 FDD, R.PDSCH.1-4.1 FDD,
R.PDSCH.1-4.2 FDD,
R.PDSCH.1-12.1 FDD, R.PDSCH.2-1.1 FDD,
R.PDSCH.5-1.2 FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.0526
	79000

	NA
	R.PDSCH.1-1.3 HD-FDD,
R.PDSCH.1-1.4 HD-FDD,
R.PDSCH.1-1.5 HD-FDD,
R.PDSCH.1-2.1 HD-FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.3333
	100000

	NA
	R.PDSCH.1-7.1 FDD, R.PDSCH.1-7.2 FDD
R.PDSCH.1-18.1 FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.25
	94000

	NA
	R.PDSCH.1-17.1 FDD
	TDLD30-5
	5 Hz
	70000 (Note 1)
	1.0526
	74000

	NA
	R.PDSCH.1-8.3 FDD,
R.PDSCH.1-13.1 FDD,
R.PDSCH.1-13.2 FDD,
R.PDSCH.1-13.3 FDD,
R.PDSCH.1-13.4 FDD,
R.PDSCH.1-13.5 FDD,
R.PDSCH.1-14.1 FDD,
R.PDSCH.1-14.2 FDD,
R.PDSCH.1-14.3 FDD,
R.PDSCH.1-14.4 FDD
	HST-SFN
	870 Hz
	30000 (Note 1)
	1.0526
	32000

	NA
	R.PDSCH.1-8.5 FDD
	HST-SFN Scheme A
HST-SFN Scheme B
	870 Hz
	[30000 (Note 1)]
	1.0526
	[32000]

	NA
	R.PDSCH.1-8.4 FDD,
R.PDSCH.1-15.1 FDD,
R.PDSCH.1-15.2 FDD,
R.PDSCH.1-15.3 FDD,
R.PDSCH.1-15.4 FDD,
R.PDSCH.1-15.5 FDD,
R.PDSCH.1-16.1 FDD,
R.PDSCH.1-16.2 FDD,
R.PDSCH.1-16.3 FDD,
R.PDSCH.1-16.4 FDD
	HST-DPS
	870 Hz
	30000 (Note 1)
	1.0526
	32000

	NA
	R.PDSCH.1-9.1 FDD,
R.PDSCH.1-9.2 FDD,
R.PDSCH.1-9.3 FDD,
R.PDSCH.1-9.4 FDD,
R.PDSCH.1-9.5 FDD,
R.PDSCH.1-10.1 FDD,
R.PDSCH.1-10.2 FDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	1.0526
	79000

	NA
	R.PDSCH.1-17.2 FDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	1.5385
	116000

	FR1.15-1
	R.PDSCH.1-1.1 TDD, R.PDSCH.1-1.2 TDD,
R.PDSCH.1-1.3 TDD,
R.PDSCH.1-4.1 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	2.8571
	215000

	FR1.15-1
	R.PDSCH.1-2.1 TDD,
R.PDSCH.1-2.2 TDD,
R.PDSCH.1-2.3 TDD,
R.PDSCH.1-2.4 TDD,
R.PDSCH.1-2.5 TDD,
R.PDSCH.1-3.1 TDD,
R.PDSCH.1-3.2 TDD,
R.PDSCH.1-3.3 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	2.8571
	215000

	FR1.15-1
	R.PDSCH.1-4.2 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	2.5
	188000

	[bookmark: _Hlk18617620]FR1.30-1A
	R.PDSCH.2-1.1 TDD,
R.PDSCH.2-1.5 TDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-1
	R.PDSCH.2-1.2 TDD, R.PDSCH.2-2.1 TDD, R.PDSCH.2-7.1 TDD,
R.PDSCH.2-26.1 TDD,
R.PDSCH.7-1.1 TDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.2903
	26000

	FR1.30-1
	R.PDSCH.2-2.2 TDD, R.PDSCH.2-2.3 TDD, R.PDSCH.2-2.4 TDD, R.PDSCH.2-2.5 TDD, R.PDSCH.2-3.1 TDD, R.PDSCH.2-3.2 TDD, R.PDSCH.2-3.3 TDD, R.PDSCH.2-3.4 TDD,
R.PDSCH.2-3.5 TDD, R.PDSCH.2-4.1 TDD,
R.PDSCH.2-4.3 TDD,
R.PDSCH.7-1.2 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-1
	R.PDSCH.2-28.1 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	1.7391
	131000

	FR1.30-1
	R.PDSCH.2-1.3 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.4815
	112000

	FR1.30-1
	R.PDSCH.2-25.1 TDD
	TDLD30-5
	5 Hz
	70000 (Note 1)
	1.2903
	91000

	FR1.30-2
	R.PDSCH.2-5.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-2
	R.PDSCH.2-17.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	5
	375000

	FR1.30-3
	[bookmark: _Hlk18618539]R.PDSCH.2-6.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.4815
	112000

	FR1.30-4
	R.PDSCH.2-9.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-5
	R.PDSCH.2-11.1 TDD
	TDLB100-400
	400Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-6
	R.PDSCH.2-12.1 TDD
	TDLB100-400
	400Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-1
	R.PDSCH.2-10.1 TDD
	HST-1000
	1000 Hz
	15000 (Note 1)
	1.4815
	23000

	FR1.30-1
	R.PDSCH.2-10.1 TDD
	HST-1667
	1667 Hz
	15000 (Note 1)
	1.4815
	23000

	FR1.30-1
	R.PDSCH.2-10.4 TDD,
R.PDSCH.2-19.1 TDD,
R.PDSCH.2-19.2 TDD,
R.PDSCH.2-19.3 TDD,
R.PDSCH.2-19.4 TDD,
R.PDSCH.2-19.5 TDD,
R.PDSCH.2-20.1 TDD,
R.PDSCH.2-20.2 TDD,
R.PDSCH.2-20.3 TDD,
R.PDSCH.2-20.4 TDD,
R.PDSCH.2-20.5 TDD,
R.PDSCH.2-21.1 TDD
	HST-SFN
	1667 Hz
	30000 (Note 1)
	1.4815
	45000

	FR1.30-1
	R.PDSCH.2-10.5 TDD,
 R.PDSCH.2-22.1 TDD,
R.PDSCH.2-22.2 TDD,
R.PDSCH.2-22.3 TDD,
R.PDSCH.2-22.4 TDD,
R.PDSCH.2-22.5 TDD,
R.PDSCH.2-23.1 TDD,
R.PDSCH.2-23.2 TDD,
R.PDSCH.2-23.3 TDD,
R.PDSCH.2-23.4 TDD,
R.PDSCH.2-23.5 TDD,
R.PDSCH.2-24.1 TDD
	HST-DPS
	1667 Hz
	30000 (Note 1)
	1.4815
	45000

	FR1.30-1
	R.PDSCH.2-30.1 TDD
	HST-SFN Scheme A
HST-SFN Scheme B
	1667 Hz
	[30000 (Note 1)]
	1.4815
	[45000]

	FR1.30-1
	R.PDSCH.2-13.1 TDD,
R.PDSCH.2-13.2 TDD,
R.PDSCH.2-13.3 TDD,
R.PDSCH.2-13.4 TDD,
R.PDSCH.2-13.5 TDD,
R.PDSCH.2-14.1 TDD,
R.PDSCH.2-14.2 TDD,
R.PDSCH.2-14.3 TDD,
R.PDSCH.2-14.4 TDD,
R.PDSCH.2-14.5 TDD,
R.PDSCH.2-15.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-7
	R.PDSCH.2-18.1 TDD,
R.PDSCH.2-18.2 TDD,
R.PDSCH.2-18.3 TDD,
R.PDSCH.2-18.4 TDD
	TDLA30-10
	10 Hz
	75000 (Note 2)
	1.6129 (Note 4)
	[121000]

	FR2.60-1
	R.PDSCH.4-1.1 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.33
	27000

	FR2.120-1A
	R.PDSCH.5-1.1 TDD
	TDLC60-300
	300 Hz
	10000 (Note 2)
	1.25
	13000

	FR2.120-1
	R.PDSCH.5-2.1 TDD, R.PDSCH.5-2.2 TDD, R.PDSCH.5-2.3 TDD, R.PDSCH.5-3.1 TDD
	TDLA30-300
	300 Hz
	10000 (Note 2)
	1.25
	13000

	FR2.120-1
	R.PDSCH.5-1.2 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.25
	25000

	FR2.120-2
	R.PDSCH.5-4.1 TDD, R.PDSCH.5-5.1 TDD, R.PDSCH.5-5.2 TDD, R.PDSCH.5-6.1 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.33
	27000

	FR2.120-1
	R.PDSCH.5-10.1 TDD
	TDLD30-75
	75 Hz
	20000 (Note 2)
	1.26
	26000

	Note 1:	MNAS determined by simulations.
Note 2:	For cases where MNAS is not determined by simulations, use same MNAS as the similar case simulated (same doppler speed)
Note 3:	MNS/MNAS ratio decided by scheduling pattern and is ratio of all slots to DL slots.
Note 4:	To account for the LBT failure probability of 0.25, MNS scaled up by 25%




<< End of changes >>
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