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9.4B.1.1.5	Test requirement
The PDCP SDU success rate of greater than 85% shall be sustained during at least 300 frames.
The TB success rate of greater than 85% with no PDCP SDU loss shall be sustained during at least 300 frames.
<<several sections skipped>>
[bookmark: _Toc27479615][bookmark: _Toc36058812][bookmark: _Toc44067736][bookmark: _Toc52716663][bookmark: _Toc58239315][bookmark: _Toc68246904][bookmark: _Toc75790221]9.4B.1.1A	Sustained downlink data rate performance for EN-DC within FR1 with DL 1024QAM
9.4B.1.1A.1	Test Purpose
The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE that support DL 1024QAM capability. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement
9.4B.1.1A.2	Test Applicability
This test applies to all types of EUTRA UE release 17 and forward supporting EN-DC and DL 1024QAM. 
9.4B.1.1A.3	Minimum conformance requirements
Same as in clause 9.4B.1.1 with the addition of Table 9.4B.1.1A.3-1 for DL1024QAM.
Table 9.4B.1.1A.3-1: 1024QAM MCS indexes for indicated UE capabilities
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	2RX
	1
	10
	1
	23

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	4RX
	1
	10
	1
	24

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	
	2
	10
	1
	23

	
	2
	10
	0.8
	21

	
	2
	10
	0.75
	19

	
	2
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	For the band(s) on which UE supporting “Maximum modulation format” of 10, with 2 RX and 2 MIMO layers, the MCS index is derived from the rows with “Maximum modulation format” of 8 in Table Table 9.4B.1.1.3-5



9.4B.1.1A.3.1	Procedure for test parameter selection
Below test parameter selection procedure is from 38.101-4 [5] by replacing CA configuration with operating band, and bandwidth instead of bandwidth combination.
The test parameters are determined by the following procedure:
-	Select one operating band among all supported operating bands and set of per band UE capabilities supporting 1024QAM (pdsch-1024QAM-FR1) among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
-	Set of per band UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
-	When there are multiple sets of bandwidths and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same largest data rate, select one among sets with the smallest channel bandwidth.
-	For a UE capable of 1024QAM (pdsch-1024QAM-FR1), for each operating band, use Table 5.5.2.3-1 to determine MCS based on test parameters and indicated UE capabilities if the maximum modulation format is 10.
9.4B.1.1A.4	Test description
9.4B.1.1A.4.1	Initial conditions
Same as in Clause 9.4B.1.1.4.1.
9.4B.1.1A.4.2	Test procedure
Same as in Clause 9.4B.1.1.4.2.
9.4B.1.1A.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 9.4B.1.1 with the following exceptions:
Table 9.4B.1.1A.4.3-1: PDSCH-Config
	Derivation Path: TS 38.508-1 Table 5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  mcs-Table-r17
	qam1024
	
	

	}
	
	
	



9.4B.1.1A.5	Test requirement
Same as in Clause 9.4B.1.1.5.
<<Several sections skipped>>
[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

	5.2.2.1.20 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

	5.2.2.2.21 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

	5.2.3.1.19 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

	5.2.3.2.20 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 Sustained downlink data rate performance for EN-DC within FR1 with Dl 1024QAM
	E-UTRA CC:
±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz

NR CC:
Same as 9.4B.1.1
	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.

	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
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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

	5.2.2.1.20 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

	5.2.2.2.21 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

	5.2.3.1.19 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

	5.2.3.2.20	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 Sustained downlink data rate performance for EN-DC within FR1 with DL 1024QAM
	Downlink power -110.5 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



