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The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5.2-1 to 8.2.1.5.2-10.
Table 8.2.1.5.2-1: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	-1.4

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	-1.6

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	pos0
	Yes
	12.6

	
	
	
	
	
	
	
	No
	12.1

	
	
	
	
	
	G-FR2-A4-11
	pos1
	Yes
	11.3

	
	
	
	
	
	
	
	No
	11.3

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	pos0
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	
	
	
	
	
	G-FR2-A5-6
	pos1
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.5

	
	
	Normal
	TDLD30-35 Low
	70 %
	G-FR2-A12[X]-3

	pos0
	Yes
	[20.4]Note1

	
	
	
	
	
	
	
	No
	[20.0]

	
	
	
	
	
	G-FR2-A12[X]-6
	
	No
	[20.4]Note1

	
	
	
	
	
	
	pos1
	Yes
	[19.8]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	pos0
	No
	2.3

	
	
	
	
	
	G-FR2-A3-18
	pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-1
	pos0
	Yes
	16.0

	
	
	
	
	
	
	
	No
	15.1

	
	
	
	
	
	G-FR2-A7-6
	pos1
	Yes
	14.6

	
	
	
	
	
	
	
	No
	13.8

	Note 1: The AWGN level is reduced from the default by any value in the range max (0, SNR-20dB) to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level. 



Table 8.2.1.5.2-2: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2 
	 pos0
	No
	-1.5

	
	
	
	
	
	G-FR2-A3-14 
	 pos1
	No
	-1.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-2 
	 pos0
	Yes
	12.8

	
	
	
	
	
	
	
	No
	11.8

	
	
	
	
	
	G-FR2-A4-12
	 pos1
	Yes
	11.8

	
	
	
	
	
	
	
	No
	11.2

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-2 
	 pos0
	Yes
	14.8

	
	
	
	
	
	
	
	No
	13.9

	
	
	
	
	
	G-FR2-A5-7
	 pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-7 
	 pos0
	No
	2.3

	
	
	
	
	
	G-FR2-A3-19
	 pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-2
	pos0
	Yes
	16.8

	
	
	
	
	
	
	
	No
	15.7

	
	
	
	
	
	G-FR2-A7-7
	pos1
	Yes
	14.6

	
	
	
	
	
	
	
	No
	13.9



Table 8.2.1.5.2-3: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	pos0
	No
	-1.2

	
	
	
	
	
	G-FR2-A3-15
	pos1
	No
	-1.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	pos0
	Yes
	12.2

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-13
	pos1
	Yes
	11.5

	
	
	
	
	
	
	
	No
	11.1

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	pos0
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	
	
	
	
	
	G-FR2-A5-8
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.6

	
	
	Normal
	TDLD30-35 Low
	70 %
	G-FR2-A12[X]-1
	pos0
	Yes
	[20.6]Note1

	
	
	
	
	
	
	
	No
	[19.9]

	
	
	
	
	
	G-FR2-A12[X]-4
	pos1
	Yes
	 [20.3]Note1

	
	
	
	
	
	
	
	No
	[19.5]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-20
	pos1
	No
	2.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-3
	pos0
	Yes
	15.0

	
	
	
	
	
	
	
	No
	14.4

	
	
	
	
	
	 G-FR2-A7-8
	Pos1
	Yes
	14.7

	
	
	
	
	
	
	
	No
	13.9

	Note 1: The AWGN level is reduced from the default by any value in the range max (0, SNR-20dB) to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level. 



Table 8.2.1.5.2-4: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4 
	pos0
	No
	-1.8

	
	
	
	
	
	G-FR2-A3-16
	pos1
	No
	-1.9

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4 
	pos0
	Yes
	12.5

	
	
	
	
	
	
	
	No
	11.1

	
	
	
	
	
	G-FR2-A4-14
	pos1
	Yes
	11.7

	
	
	
	
	
	
	
	No
	11.1

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4 
	pos0
	Yes
	14.1

	
	
	
	
	
	
	
	No
	13.5

	
	
	
	
	
	G-FR2-A5-9
	pos1
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.4

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9 
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-21
	pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-4
	pos0
	Yes
	14.7

	
	
	
	
	
	
	
	No
	14.0

	
	
	
	
	
	G-FR2-A7-9
	pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7



Table 8.2.1.5.2-5: Test requirements for PUSCH with 70% of maximum throughput, 200 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5 
	pos0
	No
	-1.5

	
	
	
	
	
	G-FR2-A3-17
	pos1
	No
	-1.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5 
	pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-15
	pos1
	Yes
	11.8

	
	
	
	
	
	
	
	No
	11.3

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5 
	pos0
	Yes
	14.7

	
	
	
	
	
	
	
	No
	14.0

	
	
	
	
	
	G-FR2-A5-10
	pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.9

	
	
	Normal
	TDLD30-35 Low
	70 %
	G-FR2-A12[X]-2
	pos0
	Yes
	[20.5]Note1

	
	
	
	
	
	
	
	No
	[20.1]Note1

	
	
	
	
	
	G-FR2-A12[X]-5
	pos1
	Yes
	[20.4]Note1

	
	
	
	
	
	
	
	No
	[19.9]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10 
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-22
	pos1
	No
	1.9

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-5 
	pos0
	Yes
	14.8

	
	
	
	
	
	
	
	No
	14.1

	
	
	
	
	
	G-FR2-A7-10
	pos1
	Yes
	14.4

	
	
	
	
	
	
	
	No
	13.8

	Note 1: The AWGN level is reduced from the default by any value in the range max (0, SNR-20dB) to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level. 
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A.12	Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
The parameters for the reference measurement channels are specified in table A.12-1and A.12-2 for FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.12-1 for FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.12-2 for FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
Table A.12-1: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A12X-1
	G-FR2-A12X-2
	G-FR2-A12X-3

	Subcarrier spacing [kHz]
	120
	120
	60

	Allocated resource blocks
	32
	132
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9

	Modulation
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	18432
	75792
	37896

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	3
	9
	5

	Code block size including CRC (bits) (Note 2)
	6176
	8448
	7608

	Total number of bits per slot without PT-RS
	27648
	114048
	57024

	Total number of bits per slot with PT-RS (Note 3)
	26496
	109296
	54648

	Total resource elements per slot without PT-RS
	3456
	14256
	7128

	Total resource elements per slot with PT-RS (Note 3)
	3312
	13662
	6831



Table A.12-2: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A12X-4
	G-FR2-A12X-5
	G-FR2-A12X-6

	Subcarrier spacing [kHz]
	120
	120
	60

	Allocated resource blocks
	32
	132
	66

	Modulation
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	16392
	67584
	33816

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	2
	9
	5

	Code block size including CRC (bits) (Note 2)
	8232
	7536
	6792

	Total number of bits per slot without PT-RS
	24576
	101376
	50688

	Total number of bits per slot with PT-RS (Note 3)
	23552
	97152
	48576

	Total resource elements per slot without PT-RS
	3072
	12672
	6336

	Total resource elements per slot with PT-RS (Note 3)
	2944
	12144
	6072
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[bookmark: _Toc45886380][bookmark: _Toc137396888][bookmark: _Toc58916137][bookmark: _Toc29810983][bookmark: _Toc156578331][bookmark: _Toc124154963][bookmark: _Toc66694188][bookmark: _Toc122000064][bookmark: _Toc98766956][bookmark: _Toc82536846][bookmark: _Toc76114838][bookmark: _Toc58918318][bookmark: _Toc115081113][bookmark: _Toc21103134][bookmark: _Toc106207111][bookmark: _Toc76544724][bookmark: _Toc74916213][bookmark: _Toc89953139][bookmark: _Toc37273290][bookmark: _Toc36636344][bookmark: _Toc99703319][bookmark: _Toc53183425]Annex J (normative):
Propagation conditions
[bookmark: _Toc37273291][bookmark: _Toc21103135][bookmark: _Toc66694189][bookmark: _Toc156578332][bookmark: _Toc124154964][bookmark: _Toc58916138][bookmark: _Toc99703320][bookmark: _Toc74916214][bookmark: _Toc36636345][bookmark: _Toc137396889][bookmark: _Toc53183426][bookmark: _Toc115081114][bookmark: _Toc76544725][bookmark: _Toc58918319][bookmark: _Toc89953140][bookmark: _Toc82536847][bookmark: _Toc98766957][bookmark: _Toc76114839][bookmark: _Toc106207112][bookmark: _Toc45886381][bookmark: _Toc29810984][bookmark: _Toc122000065]J.1	Static propagation condition
The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.
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The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
-	Different models are used for FR1 (410 MHz - 7.125 GHz), FR2-1 (24.25 – 52.6 GHz) and FR2-2 (52.6 – 71 GHz).
Initial channel matrix for LOS component of TDL-D channel model is equal to channel matrix of Static propagation conditions in Clause B.1 in TS 38.101-4. [xx]
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