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<Start of Change 1>

[bookmark: _Toc29809891][bookmark: _Toc36645276]8.1.2.1	Applicability of PUSCH performance requirements
[bookmark: _Toc21100094][bookmark: _Toc29809892][bookmark: _Toc36645277]8.1.2.1.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, PUSCH requirement tests for PUSCH with 70% of maximum throughput requirement shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
Unless otherwise stated, tests for PUSCH with 30% of maximum throughput requirement shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.
[bookmark: _Toc21100095][bookmark: _Toc29809893][bookmark: _Toc36645278]8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
[bookmark: _Toc21100096][bookmark: _Toc29809894][bookmark: _Toc36645279]8.1.2.1.3	Applicability of requirements for different configurations
Unless otherwise stated, PUSCH requirement tests shall apply only for the mapping type declared to be supported (see D.100 in table 4.6-1). If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests. 
8.1.2.1.4	Applicability of requirements for uplink carrier aggregation
The tests for uplink carrier aggregation shall be carried out according to the declaration (see D.107 in table 4.6-1).
Unless otherwise stated, the tests for uplink carrier aggregation shall apply only for PUSCH with transform precoding disabled, and shall be conducted on per component carrier basis. 
8.1.2.1.5	Applicability of requirements for TDD with different UL-DL patterns
Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.

<End of Change 1>



<Start of Change 2>

[bookmark: _Toc21100107][bookmark: _Toc29809905][bookmark: _Toc36645290]8.2	Performance requirements for PUSCH
[bookmark: _Toc21100108][bookmark: _Toc29809906][bookmark: _Toc36645291]8.2.1	Performance requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21100109][bookmark: _Toc29809907][bookmark: _Toc36645292]8.2.1.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.
[bookmark: _Toc21100110][bookmark: _Toc29809908][bookmark: _Toc36645293]8.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.2.1.
[bookmark: _Toc21100111][bookmark: _Toc29809909][bookmark: _Toc36645294]8.2.1.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100112][bookmark: _Toc29809910][bookmark: _Toc36645295]8.2.1.4	Method of test
[bookmark: _Toc21100113][bookmark: _Toc29809911][bookmark: _Toc36645296]8.2.1.4.1	Initial Conditions
[bookmark: _Toc21100114]Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
[bookmark: _Toc29809912][bookmark: _Toc36645297]8.2.1.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-86.5 dBm / 4.5MHz

	
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	30 kHz
	10
	-83.6 dBm / 8.64MHz

	
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.1.4.2-2.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



[bookmark: _Toc21100115]4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.1.5-1 to 8.2.1.5-1814 is achieved at the BS input.
6)	For each of the reference channels in table 8.2.1.5-1 to 8.2.1.5-1814 applicable for the base station, measure the throughput.
[bookmark: _Toc29809913][bookmark: _Toc36645298]8.2.1.5	Test Requirement
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 to 8.2.1.5-1814.
Table 8.2.1.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	12.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	9.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	6.2

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	1.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	19.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	7.6



Table 8.2.1.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	12.8

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-5.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	6.1

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	19.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-1.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-4.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	7.6



Table 8.2.1.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	13.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-4.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-7.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	6.1

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	2.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	19.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-1.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	11.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	7.7



Table 8.2.1.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	13.4

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-5.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-8.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	3.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	6.1

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	19.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	7.8



Table 8.2.1.5-5: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-5.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-8.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	6.1

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	18.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	7.7



Table 8.2.1.5-6: Test requirements for PUSCH with 70% of maximum throughput, Type A, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	13.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	9.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	6.0

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	20.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	7.7



Table 8.2.1.5-7: Test requirements for PUSCH with 70% of maximum throughput, Type A, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	13.6

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	7.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	9.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	6.4

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	20.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	12.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	7.9



Table 8.2.1.5-8: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	9.5

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	6.3

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	19.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-4.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	7.6



Table 8.2.1.5-9: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	11.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	13.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-5.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	7.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	9.5

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-9
	pos1
	-8.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-9
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-9
	pos1
	6.4

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	2.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	19.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	pos1
	7.8



Table 8.2.1.5-10: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	11.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	12.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-5.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	9.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-10
	pos1
	-7.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-10
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-10
	pos1
	6.3

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	2.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	18.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-1.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	pos1
	7.7



Table 8.2.1.5-11: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-1.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-5.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	7.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-11
	pos1
	-8.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-11
	pos1
	3.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-11
	pos1
	6.2

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	19.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	12.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	pos1
	-4.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	pos1
	7.8



Table 8.2.1.5-12: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-5.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-12
	pos1
	-8.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-12
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-12
	pos1
	6.2

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	19.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	pos1
	-4.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	pos1
	7.8



Table 8.2.1.5-13: Test requirements for PUSCH with 70% of maximum throughput, Type B, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	10.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	6.8

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	9.3

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-13
	pos1
	-8.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-13
	pos1
	3.6

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-13
	pos1
	6.1

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	19.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	12.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	pos1
	-4.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	pos1
	7.7



Table 8.2.1.5-14: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-1.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	10.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	13.7

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	6.9

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	9.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	-8.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	3.7

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	6.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	2.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	20.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	12.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	-4.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	7.9



Table 8.2.1.5-15: Test requirements for PUSCH with 30% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-8
	pos1
	[3.5]



Table 8.2.1.5-16: Test requirements for PUSCH with 30% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-11
	pos1
	[3.4]



Table 8.2.1.5-17: Test requirements for PUSCH with 30% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-8
	pos1
	[3.4]



Table 8.2.1.5-18: Test requirements for PUSCH with 30% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	30 %
	G-FR1-A4-11
	pos1
	[3.5]



[bookmark: _Toc21100116][bookmark: _Toc29809914][bookmark: _Toc36645299]8.2.2	Performance requirements for PUSCH with transform precoding enabled
[bookmark: _Toc21100117][bookmark: _Toc29809915][bookmark: _Toc36645300]8.2.2.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.
[bookmark: _Toc21100118][bookmark: _Toc29809916][bookmark: _Toc36645301]8.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.2.2.
[bookmark: _Toc21100119][bookmark: _Toc29809917][bookmark: _Toc36645302]8.2.2.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100120][bookmark: _Toc29809918][bookmark: _Toc36645303]8.2.2.4	Method of test
[bookmark: _Toc21100121][bookmark: _Toc29809919][bookmark: _Toc36645304]8.2.2.4.1	Initial Conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
[bookmark: _Toc13084620][bookmark: _Toc29809920][bookmark: _Toc36645305]8.2.2.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the SCS and channel bandwidth, defined in table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-86.5 dBm / 4.5MHz

	30 
	10
	-83.6 dBm / 8.64MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.2.4.2-2.
Table 8.2.2.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	[bookmark: _Hlk526816956]
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1: 	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



[bookmark: _Toc21100123]4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.2.5-1 to 8.2.2.5-4 is achieved at the BS input.
6)	For each of the reference channels in table 8.2.2.5-1 to 8.2.2.5-4 applicable for the base station, measure the throughput.
[bookmark: _Toc29809921][bookmark: _Toc36645306]8.2.2.5	Test Requirement
The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.5-1 to 8.2.2.5-4.
Table 8.2.2.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-1.8

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-5.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-7.9



Table 8.2.2.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-1.9

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-5.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-7.8



Table 8.2.2.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-1.7

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-5.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-8.0



Table 8.2.2.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-2.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-5.4

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-8.2




[bookmark: _MON_1283843391][bookmark: _MON_1599395227][bookmark: _MON_1261994495][bookmark: _MON_1261995440][bookmark: _MON_1276619979][bookmark: _MON_1266917164][bookmark: _MON_1276620081][bookmark: _MON_1276620167][bookmark: _MON_1276620239][bookmark: _MON_1276619826][bookmark: _MON_1276619896][bookmark: _MON_1276619915][bookmark: _MON_1270642148][bookmark: _MON_1270642157][bookmark: _MON_1270642221][bookmark: _MON_1270642233][bookmark: _MON_1270642247][bookmark: _MON_1270896627][bookmark: _MON_1180174481][bookmark: _MON_1180175254][bookmark: _MON_1180175305][bookmark: _MON_1180175695][bookmark: _MON_1218308676][bookmark: _MON_1218308838][bookmark: _MON_1218308864][bookmark: _MON_1218308886][bookmark: _MON_1218308897][bookmark: _MON_1365598117][bookmark: _MON_1365598721][bookmark: _MON_1365600215][bookmark: _MON_1365600479][bookmark: _MON_1365601705][bookmark: _MON_1365601809][bookmark: _MON_1365601861][bookmark: _MON_1365925904][bookmark: _MON_1365926050][bookmark: _MON_1365926146][bookmark: _MON_1366701587][bookmark: _MON_1366701703][bookmark: _MON_1366702004][bookmark: _MON_1366702049][bookmark: _MON_1366702183][bookmark: _MON_1366702250][bookmark: _MON_1366702407][bookmark: _MON_1366702459][bookmark: _MON_1366702485][bookmark: _MON_1366702543][bookmark: _MON_1366702738][bookmark: _MON_1366702897][bookmark: _MON_1366703086][bookmark: _MON_1366703135][bookmark: _MON_1366703221]<End of Change 2>

