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[bookmark: _Toc535320683]< Start of first change >
8	Conducted performance requirements
[bookmark: _Toc535320684]8.1	General
[bookmark: _Toc535320685]8.1.1	Scope and definitions
Conducted performance requirements specify the ability of the BS type 1-C or BS type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the antenna connector(s) (for BS type 1-C) and at the TAB connector(s) (for BS type 1-H).
Conducted performance requirements for the BS are specified for the fixed reference channels defined in annex A and the propagation conditions in annex G. The requirements only apply to those FRCs that are supported by the base station.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements.
For FDD operation the requirements in clause 8 shall be met with the transmitter units associated with antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in the operating band turned ON.
NOTE:	In normal operating conditions, antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in FDD operation are configured to transmit and receive at the same time. The associated transmitter unit(s) may be OFF for some of the tests as specified in TS 38.141-1 [5].
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in the slot on a single antenna connector (for BS type 1-C) or on a single TAB connector (for BS type 1-H).
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot on a single antenna connector (for BS type 1-C) or on a single TAB connector (for BS type 1-H).
[bookmark: _Toc535320686]8.1.2	Applicability rule
Text to be added.
[bookmark: _Toc535320687]8.2	Performance requirements for PUSCH
[bookmark: _Toc535320688]8.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc535320689]8.2.1.1	General
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 retransmissions.
Table: 8.2.1.1-1 Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	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

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0, 1

	
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	{0}, {0, 1}

	
	DMRS sequence generation
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	A

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	14 

	Frequency domain resource
	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



[bookmark: _Toc535320690]8.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.1.2-1 to 8.2.1.2-7 at the given SNR for 1Tx or for 2Tx two-layer spatial multiplexing transmission. FRCs are defined in annex A.
Table 8.2.1.2-1: Minimum requirements for PUSCH, 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)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[TBD]



Table 8.2.1.2-2: Minimum requirements for PUSCH, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[1.2]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[-2.2]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[13.1]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[10.5]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[13.2]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[12.8]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-2.4]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[6.8]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[8.8]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[8.6]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-5.8]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[3.3]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[5.3]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[5.3]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[TBD]



Table 8.2.1.2-3: Minimum requirements for PUSCH, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-24
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[TBD]



Table 8.2.1.2-4: Minimum requirements for PUSCH, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-25
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[TBD]



Table 8.2.1.2-5: Minimum requirements for PUSCH, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-26
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[TBD]



Table 8.2.1.2-6: Minimum requirements for PUSCH, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-1.8]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-2.5]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[10.9]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[10.4]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[12.1]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-4.8]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-5.6]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[6.9]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[6.7]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[8.6]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[8.3]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-7.6]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-8.3]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[3.3]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[3.0]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[5.4]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[5.1]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-27
	1+1
	[1.1]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-27
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[TBD]



Table 8.2.1.2-7: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]



[bookmark: _Toc535320691]8.2.2	Requirements for PUSCH with transform precoding enabled
[bookmark: _Toc535320692]8.2.2.1	General
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 retransmissions.
Table 8.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Uplink-downlink allocation for TDD
	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

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0, 1

	
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	0

	
	DMRS sequence generation
	NID=0, group hopping and sequence hopping are disabled

	Time domain resource
	PUSCH mapping type
	A

	
	PUSCH starting symbol index
	0

	
	PUSCH symbol length
	14

	Frequency domain resource
	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



[bookmark: _Toc535320693]8.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.2.2-1 to 8.2.2.2-2 at the given SNR. FRCs are defined in annex A.
Table 8.2.2.2-1: Minimum requirements for PUSCH, 5 MHz channel bandwidth, 15 kHz SCS
	[bookmark: _Hlk526933889]Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29
	1+0
	[2.2]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29
	1+0
	[-2.4]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29
	1+0
	[-5.8]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]



Table 8.2.2.2-2: Minimum requirements for PUSCH, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30
	1+0
	[-1.7]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-2.6]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30
	1+0
	[-4.9]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-5.7] 

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30
	1+0
	[-8.2]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-8.6]



[bookmark: _Toc535320694]8.3	Performance requirements for PUCCH
[bookmark: _Toc535320695]8.3.1	DTX to ACK probability
[bookmark: _Toc535320696]8.3.1.1	General
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent:
	
where:
-	#(false ACK bits) denotes the number of detected ACK bits.
-	#(ACK/NACK bits) denotes the number of encoded bits per slot
-	#(PUCCH DTX) denotes the number of DTX occasions
[bookmark: _Toc535320697]8.3.1.2	Minimum requirement
The DTX to ACK probability shall not exceed 1% for all PUCCH formats carrying ACK/NACK bits:
	
[bookmark: _Toc535320698]8.3.2	Performance requirements for PUCCH format 0
[bookmark: _Toc535320699]8.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 8.3.2.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	1

	nrofPRBs
	1

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols



[bookmark: _Toc535320700]8.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.2-1 and in table 8.3.2.2-2.
Table 8.3.2.2-1: Minimum requirements for PUCCH format 0 and 15kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex GTBD)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	TDLC300-100 Low
	1
	TBD
	[9.1]
	TBD

	
	
	
	2
	TBD
	TBD
	TBD

	1
	4
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD

	1
	8
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD



Table 8.3.2.2-2: Minimum requirements for PUCCH format 0 and 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex G)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC300-100 Low
	1
	TBD
	TBD
	[10.9]
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	4
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	8
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD



	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex TBD)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC300-100 Low
	1
	TBD
	TBD
	[10.9]
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	4
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	8
	TDLC300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD




[bookmark: _Toc535320701]8.3.3	Performance requirements for PUCCH format 1
[bookmark: _Toc535320702]8.3.3.1	NACK to ACK requirements
[bookmark: _Toc535320703]8.3.3.1.1	General
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ],
where:
-	[image: ]denotes the total number of NACK bits transmitted
-	[image: ]denotes the number of NACK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 8.3.3.1.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



[bookmark: _Toc535320704]8.3.3.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.3.1.2-1 and table 8.3.3.1.2-2.
Table 8.3.3.1.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	



Table 8.3.3.1.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	
	



[bookmark: _Toc535320705]8.3.3.2	ACK missed detection requirements
[bookmark: _Toc535320706]8.3.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.3.1.1-1 are configured.
[bookmark: _Toc535320707]8.3.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.3.2.2-1 and in table 8.3.3.2.2-2.
Table 8.3.3.2.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	



Table 8.3.3.2.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth (MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	
	



[bookmark: _Toc535320708]8.3.4	Performance requirements for PUCCH format 2
[bookmark: _Toc535320709]8.3.4.1	ACK missed detection requirements
[bookmark: _Toc535320710]8.3.4.1.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 8.3.4.1.1-1: Test Parameters
	Parameter
	Value

	Modulation
	QSPK

	startingPRB
	0

	intraSlotFrequencyHopping
	enable

	secondHopPRB
	The largest PRB index - nrofPRB

	nrofPRB
	4

	nrofSymbols
	1

	the number of UCI bits
	4

	startingSymbolIndex
	13



[bookmark: _Toc535320711]8.3.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.4.1.2-1 and table 8.3.4.1.2-2 for 4UCI bits.
Table 8.3.4.1.2-1: Minimum requirements for PUCCH format 2 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]



Table 8.3.4.1.2-2: Minimum requirements for PUCCH format 2 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc535320712]8.3.4.2	UCI BLER performance requirements
[bookmark: _Toc535320713]8.3.4.2.1	General
The UCI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
The UCI block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
Table 8.3.4.2.1-1: Test Parameters
	Parameter
	Value 

	Modulation
	QSPK

	startingPRB
	0

	intraSlotFrequencyHopping
	enable

	secondHopPRB
	The largest PRB index - nrofPRB

	nrofPRB
	9

	nrofSymbols
	2

	the number of UCI bits
	22

	startingSymbolIndex
	12



[bookmark: _Toc535320714]8.3.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.4.2.2-1 and table 8.3.4.2.2-2 for 22 UCI bits.
Table 8.3.4.2.2-1: Minimum requirements for PUCCH format 2 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]



Table 8.3.4.2.2-2: Minimum requirements for PUCCH format 2 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc535320715]8.3.5	Performance requirements for PUCCH format 3
[bookmark: _Toc535320716]8.3.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 8.3.5.1-1: Test Parameters
	Parameter
	Test 1
	Test 2

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofPRBs
	1
	3

	nrofSymbols
	14
	4

	the number of UCI bits
	16
	16

	startingSymbolIndex
	0
	0



-stse test in me cases.
Rx was or the propgation condition.d when an additional RF is started or stopped.

	Parameter
	Unit
	Test 1
	Test 2

	Modulation
	
	QPSK

	startingPRB
	
	0

	intraSlotFrequencyHopping
	
	enabled

	secondHopPRB
	
	The largest PRB index - nrofPRBs

	nrofPRBs
	
	1
	3

	nrofSymbols
	
	14
	4

	the number of UCI bits
	
	16
	16

	startingSymbolIndex
	
	0
	0



[bookmark: _Toc535320717]8.3.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.5.2-1 and table 8.3.5.2-2.
Table 8.3.5.2-1: Minimum requirements for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	[1.4]
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	[1.1]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	[2.0]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD



Table 8.3.5.2-2: Minimum requirements for PUCCH format 3 with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	[0.7]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD



[bookmark: _Toc535320718]8.3.6	Performance requirements for PUCCH format 4
[bookmark: _Toc535320719]8.3.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 8.3.6.1-1: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofSymbols
	14

	the number of UCI bits
	22

	startingSymbolIndex
	0

	occ-Length
	n2

	occ-Index
	n0



[bookmark: _Toc535320720]8.3.6.2	Minimum requirement
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.6.2-1 and table 8.3.6.2-2.
Table 8.3.6.2-1: Required SNR for PUCCH format 4 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	[3.3]
	TBD

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD



Table 8.3.6.2-2: Required SNR for PUCCH format 4 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD



< End of first change >


< Start of second change >
[bookmark: _Toc535320846]
11	Radiated performance requirements
[bookmark: _Toc535320847]11.1	General
[bookmark: _Toc535320848]11.1.1	Scope and definitions
Radiated performance requirements specify the ability of the BS type 1-O or BS type 2-O to correctly demodulate radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the BS are specified for the fixed reference channels defined in annex A and the propagation conditions in annex G. The requirements only apply to those FRCs that are supported by the BS.
The radiated performance requirements for BS type 1-O and for the BS type 2-O are limited to two OTA demodulation branches as described in subclause 11.1.2. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the BS, with the required SNR applied separately per polarization.
NOTE 1:	The BS can support more than 2 demodulation branches, however OTA conformance testing can only be performed for 1 or 2 demodulation branches.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a BS supporting CA are defined in terms of single carrier requirements.
For BS type 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with the RIB in the operating band turned ON.
NOTE 2:	BS type 1-O in normal operating conditions in FDD operation is configured to transmit and receive at the same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests.
In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator, to enable correct timing of the wanted signal.
Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in a slot on a RIB.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot on a RIB.
[bookmark: _Toc535320849]11.1.2	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the BS type 1-O, or the BS type 2-O uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two demodulation branches (i.e. 1TX-1RX or 1TX-2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the BS type 1-O, or the BS type 2-O does not use polarization diversity then radiated performance requirements can only be tested for a single demodulation branch (i.e. 1TX-1RX test setup).
[bookmark: _Toc535320850]11.1.3	Applicability rule
Text to be added.
[bookmark: _Toc535320851]11.2	Performance requirements for PUSCH
[bookmark: _Toc535320852]11.2.1	Requirements for BS type 1-O
[bookmark: _Toc535320853]11.2.1.1	Requirements for PUSCH with transform precoding disabled
Apply the requirements defined in subclause 8.2.1 for 2Rx.
[bookmark: _Toc535320854]11.2.1.2	Requirements for PUSCH with transform precoding enabled
Apply the requirements defined in subclause 8.2.2 for 2Rx.
[bookmark: _Toc535320855]11.2.2	Requirements for BS type 2-O
[bookmark: _Toc535320856]11.2.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc535320857]11.2.2.1.1	General
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 retransmissions.
Table 11.2.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0

	[bookmark: _Hlk526816956]
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	{0}, {0, 1}

	
	DMRS sequence generation
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	B

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	10 

	Frequency domain resource
	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

	PTRS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1



[bookmark: _Toc535320858]11.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.1.2-1 to 11.2.2.1.2-5 at the given SNR for 1Tx and for 2Tx two-layer spatial multiplexing transmission.
Table 11.2.2.1.2-1: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low 
	70 %
	G-FR2-A3-1
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-6
	1+0
	[TBD]



Table 11.2.2.1.2-2: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-2
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-2
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-7
	1+0
	[TBD]



Table 11.2.2.1.2-3: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-8
	1+0
	[TBD]



Table 11.2.2.1.2-4: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9
	1+0
	[TBD]



Table 11.2.2.1.2-5: Minimum requirements for PUSCH, 200 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-10
	1+0
	[TBD]



[bookmark: _Toc535320859]11.2.2.2	Requirements for PUSCH with transform precoding enabled
[bookmark: _Toc535320860]11.2.2.2.1	General
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 retransmissions.
Table 11.2.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Uplink-downlink allocation for TDD
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0

	
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	0

	
	DMRS sequence generation
	NID=0, group hopping and sequence hopping are disabled

	Time domain resource
	PUSCH mapping type
	B

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	10 

	Frequency domain resource
	RB assignment
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PTRS configuration
	Thresholds for frequency density 
	NRB0=0, NRB1=8, NRB2=NRB3=32, NRB4=108

	
	Time density (LPT-RS)
	1



[bookmark: _Toc535320861]11.2.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.2.2-1 to 11.2.2.2.2-2 at the given SNR.
Table 11.2.2.2.2-1: Minimum requirements for PUSCH, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	1+0
	[TBD]



Table 11.2.2.2.2-2: Minimum requirements for PUSCH, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	1+0
	[TBD]



[bookmark: _Toc535320862]11.3	Performance requirements for PUCCH
[bookmark: _Toc535320863]11.3.1	Requirements for BS type 1-O
[bookmark: _Toc535320864]11.3.1.1	DTX to ACK probability
Apply the requirements defined in subclause 8.3.1
[bookmark: _Toc535320865]11.3.1.2	Performance requirements for PUCCH format 0
Apply the requirements defined in subclause 8.3.2 for 2 Rx.
[bookmark: _Toc535320866][bookmark: _Hlk531179956]11.3.1.3	Performance requirements for PUCCH format 1
Apply the requirements defined in sub-clause 8.3.3 for 2Rx.
[bookmark: _Toc535320867]11.3.1.4	Performance requirements for PUCCH format 2
Apply the requirements defined in subclause 8.3.4 for 2Rx.
[bookmark: _Toc535320868]11.3.1.5 Performance requirements for PUCCH format 3
Apply the requirements defined in subclause 8.3.5 for 2Rx.
[bookmark: _Toc535320869]11.3.1.6 Performance requirements for PUCCH format 4
Apply the requirements defined in subclause 8.3.6 for 2Rx.
[bookmark: _Toc535320870]11.3.2	Requirements for BS type 2-O
[bookmark: _Toc535320871]11.3.2.1	DTX to ACK probability
Apply the requirements defined in subclause 8.3.1.
[bookmark: _Toc535320872]11.3.2.2	Performance requirements for PUCCH format 0
[bookmark: _Toc535320873]11.3.2.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 11.3.2.2.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	1

	nrofPRBs
	1

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols



[bookmark: _Toc535320874]11.3.2.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.2.2-1 and in table 11.3.2.2.2-2.
Table 11.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 60kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex GTBD)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	TDLA30-300 Low
	1
	TBD
	TBD

	
	
	
	2
	TBD
	TBD



Table 11.3.2.2.2-2: Minimum requirements for PUCCH format 0 and 120kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex GTBD)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	TDLA30-300 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD



[bookmark: _Toc535320875]11.3.2.3	Performance requirements for PUCCH format 1
[bookmark: _Toc535320876]11.3.2.3.1	NACK to ACK requirements
[bookmark: _Toc535320877]11.3.2.3.1.1	General
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ]
where:
-	[image: ] denotes the total number of NACK bits transmitted
-	[image: ] denotes the number of NACK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 11.3.2.3.1.1-1: Test Parameters
	Parameter
	Test

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



[bookmark: _Toc535320878]11.3.2.3.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in Table 11.3.2.3.1.2-1 and Table 11.3.2.3.1.2‑2.
Table 11.3.2.3.1.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	



Table 11.3.2.3.1.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	
	



[bookmark: _Toc535320879]11.3.2.3.2	ACK missed detection requirements
[bookmark: _Toc535320880]11.3.2.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in Table 11.3.2.3.1.1-1 are configured.
[bookmark: _Toc535320881]11.3.2.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in Table 11.3.2.3.2.2-1 and in Table 11.3.2.3.2.2-2.
Table 11.3.2.3.2.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	



Table 11.3.2.3.2.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	
	



[bookmark: _Toc535320882]11.3.2.4	Performance requirements for PUCCH format 2
[bookmark: _Toc535320883]11.3.2.4.1	ACK missed detection requirements
[bookmark: _Toc535320884]11.3.2.4.1.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 11.3.2.4.1.1-1: Test Parameters
	Parameter
	Value 

	Modulation
	QSPK

	startingPRB
	0

	intraSlotFrequencyHopping
	enable

	secondHopPRB
	The largest PRB index - nrofPRB

	nrofPRB
	4

	nrofSymbols
	1

	the number of UCI bits
	4

	startingSymbolIndex
	13



[bookmark: _Toc535320885]11.3.2.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.4.1.2-1 and table 11.3.2.4.1.2-2 for 4UCI bits.
Table 11.3.2.4.1.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]



Table 11.3.2.4.1.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc535320886]11.3.2.4.2	UCI BLER performance requirements
[bookmark: _Toc535320887]11.3.2.4.2.1	General
The UCI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.
Table 11.3.2.4.2.1-1: Test Parameters
	Parameter
	Value

	Modulation
	QSPK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRB

	nrofPRB
	9

	nrofSymbols
	2

	the number of UCI bits
	22

	startingSymbolIndex
	12



[bookmark: _Toc535320888]11.3.2.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 11.3.2.4.2.2-1 and table 11.3.2.4.2.2-2 for 22 UCI bits.
Table 11.3.2.4.2.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]



Table 11.3.2.4.2.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[F])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc535320889]11.3.2.5	Performance requirements for PUCCH format 3
[bookmark: _Toc535320890]11.3.2.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 11.3.2.5.1-1: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofPRBs
	1
	3

	nrofSymbols
	14
	4

	the number of UCI bits
	16
	16

	startingSymbolIndex
	0
	0



[bookmark: _Toc535320891]11.3.2.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.5.2-1 and Table 11.3.2.5.2-2.
Table 11.3.2.5.2-1: Required SNR for PUCCH format 3 demodulation tests with 60kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branchesRX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD



Table 8.3.2.5.2-2: Required SNR for PUCCH format 3 demodulation tests with 120kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branchesRX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD



[bookmark: _Toc535320892]11.3.2.6	Performance requirements for PUCCH format 4
[bookmark: _Toc535320893]11.3.2.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Table 11.3.2.6.1-1: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofSymbols
	14

	the number of UCI bits
	22

	startingSymbolIndex
	0

	occ-Length
	n2

	occ-Index
	n0



[bookmark: _Toc535320894]11.3.2.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.6.2-1 and Table 11.3.2.6.2-2.
Table 11.3.2.6.2-1: Required SNR for PUCCH format 3 demodulation tests with 60kHz SCS
	Number of TX antennas
	Number of demodulation branchesRX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD



Table 8.3.2.6.2-2: Required SNR for PUCCH format 3 demodulation tests with 120kHz SCS
	Number of TX antennas
	Number of demodulation branchesRX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz
	200MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD



< End of second change >

< Start of third change >
[bookmark: _Toc535320909]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-1 to table A.3-6 for FR1 PUSCH performance requirements:
-	FRC parameters The parameters for the reference measurement channels are specified in table A.3-1 for FR1 PUSCH performance requirements with transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer.
-	FRC parameters The parameters for the reference measurement channels are specified in table A.3-2 for FR1 PUSCH performance requirements with transform precoding disabled, UL-DMRS-add-pos = 1 and 1 transmission layer.
-	FRC parameters The parameters for the reference measurement channels are specified in table A.3-3 for FR1 PUSCH performance requirements with transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layers.
-	FRC parameters The parameters for the reference measurement channels are specified in table A.3-4 for FR1 PUSCH performance requirements with transform precoding disabled, UL-DMRS-add-pos = 1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-5 for FR1 PUSCH with transform precoding enabled, UL-DMRS-add-pos = 0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, UL-DMRS-add-pos = 1 and 1 transmission layer. 
The parameters for the reference measurement channels are specified in table A.3-7 to table A.3-9 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, UL-DMRS-add-pos = 0 and 2 transmission layer. 
-	FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, UL-DMRS-add-pos = 0 and 1 transmission layer. 

< End of third change >
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