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[bookmark: _Toc66386397][bookmark: _Toc13090907]<START OF THE CHANGE 1>
8	Conducted performance requirements
Void
[bookmark: _Toc61185012][bookmark: _Toc61184622][bookmark: _Toc61184230][bookmark: _Toc61183838][bookmark: _Toc61183444][bookmark: _Toc57821168][bookmark: _Toc57820241][bookmark: _Toc53185765][bookmark: _Toc53185389][bookmark: _Toc61185055][bookmark: _Toc61184665][bookmark: _Toc61184273][bookmark: _Toc61183881][bookmark: _Toc61183487][bookmark: _Toc57821211][bookmark: _Toc57820284][bookmark: _Toc53185799][bookmark: _Toc53185423][bookmark: _Toc18916182][bookmark: _Toc13080328]8.1	IAB-DU performance requirements
8.1.1	General 
Conducted performance requirements specify the ability of the IAB-DU type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s).
Conducted performance requirements for the IAB-DU 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 IAB-DU.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for an IAB-DU supporting carrier aggregation are defined in terms of single carrier requirements.
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 TAB connector.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot on a single TAB connector.

8.1.2	Performance requirements for PUSCH 
[bookmark: _Toc61178431][bookmark: _Toc61177959][bookmark: _Toc53178720][bookmark: _Toc53178269][bookmark: _Toc45893547][bookmark: _Toc44712234][bookmark: _Toc37267632][bookmark: _Toc37260244][bookmark: _Toc36817327][bookmark: _Toc29811775][bookmark: _Toc21127566]8.1.2.1	Performance requirmements for PUSCH with transform precoding disabled
[bookmark: _Toc61185071][bookmark: _Toc61184681][bookmark: _Toc61184289][bookmark: _Toc61183897][bookmark: _Toc61183503][bookmark: _Toc57821227][bookmark: _Toc57820300][bookmark: _Toc53185815][bookmark: _Toc53185439][bookmark: _Toc29811841][bookmark: _Toc21127632]8.1.2.1.1	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: 8.1.2.1.1-1 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
	{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 pattern.


8.1.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.1.2.1.2-1 to 8.1.2.1.2-14 at the given SNR for 1Tx or for 2Tx two-layer spatial multiplexing transmission. FRCs are defined in annex A.
Table 8.1.2.1.2-1: Minimum 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 %
	D-FR1-A.2.1-1
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	12.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-1
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	8.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-1
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	5.6

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	1.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	18.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	11.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	6.8



Table 8.1.2.1.2-2: Minimum 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 %
	D-FR1-A.2.1-2
	pos1
	-2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	10.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	12.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-2
	pos1
	-6.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-2
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	3.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	5.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	18.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	-2.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	11.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	-5.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	6.8



Table 8.1.2.1.2-3: Minimum 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 %
	D-FR1-A.2.1-3
	pos1
	-2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	10.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	12.4

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-3
	pos1
	-5.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-3
	pos1
	-8.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	5.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	18.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	-1.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	11.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	6.9



Table 8.1.2.1.2-4: Minimum 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 %
	D-FR1-A.2.1-4
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	10.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	12.8

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-4
	pos1
	-5.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	6.4

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-4
	pos1
	-8.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	3.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	5.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	18.4

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	-2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	11.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	7.0



Table 8.1.2.1.2-5: Minimum 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 %
	D-FR1-A.2.1-5
	pos1
	-2.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	10.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	12.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-5
	pos1
	-6.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	6.4

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-5
	pos1
	-8.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	3.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	5.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	18.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	-2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	11.3

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	6.9



Table 8.1.2.1.2-6: Minimum 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 %
	D-FR1-A.2.1-6
	pos1
	-2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	10.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	12.4

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-6
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	8.5

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-6
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	3.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	5.4

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	19.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	11.3

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	6.9



Table 8.1.2.1.2-7: Minimum 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 %
	D-FR1-A.2.1-7
	pos1
	-2.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	10.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	13.0

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-7
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	6.5

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	9.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-7
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	3.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	5.8

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	1.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	19.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	-2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	11.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	7.1



Table 8.1.2.1.2-8: Minimum 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 %
	D-FR1-A.2.1-1
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	10.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	12.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-1
	pos1
	-5.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	8.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-1
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-1
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-1
	pos1
	5.7

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	1.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	18.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	11.1

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-8
	pos1
	-5.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-8
	pos1
	6.8



Table 8.1.2.1.2-9: Minimum 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 %
	D-FR1-A.2.1-2
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	10.5

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	12.6

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-2
	pos1
	-5.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	6.5

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	8.9

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-2
	pos1
	-9.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-2
	pos1
	3.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-2
	pos1
	5.8

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	2.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	18.7

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	11.3

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-9
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-9
	pos1
	7.0



Table 8.1.2.1.2-10: Minimum 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 %
	D-FR1-A.2.1-3
	pos1
	-2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	10.4

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	12.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-3
	pos1
	-5.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	8.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-3
	pos1
	-8.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-3
	pos1
	3.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-3
	pos1
	5.7

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	1.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	18.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	-2.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	11.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-10
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-10
	pos1
	6.9



Table 8.1.2.1.2-11: Minimum 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 %
	D-FR1-A.2.1-4
	pos1
	-2.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	12.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-4
	pos1
	-5.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	6.4

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-4
	pos1
	-8.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-4
	pos1
	3.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-4
	pos1
	5.6

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	1.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	18.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	-2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	11.3

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-11
	pos1
	-5.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-11
	pos1
	7.0



Table 8.1.2.1.2-12: Minimum 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 %
	D-FR1-A.2.1-5
	pos1
	-2.9

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	12.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-5
	pos1
	-6.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	8.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-5
	pos1
	-9.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-5
	pos1
	3.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-5
	pos1
	5.6

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	1.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	18.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	11.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-12
	pos1
	-5.4

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-12
	pos1
	7.0



Table 8.1.2.1.2-13: Minimum 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 %
	D-FR1-A.2.1-6
	pos1
	-2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	10.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	12.5

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-6
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	8.7

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-6
	pos1
	-8.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-6
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-6
	pos1
	5.5

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	1.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	18.7

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	-2.1

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	11.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-13
	pos1
	-5.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-13
	pos1
	6.9



Table 8.1.2.1.2-14: Minimum 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 %
	D-FR1-A.2.1-7
	pos1
	-2.5

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	13.1

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-7
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	6.3

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	9.2

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-7
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-7
	pos1
	3.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	D-FR1-A.2.4-7
	pos1
	5.9

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	1.6

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	19.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	-2.2

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	11.6

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-14
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	D-FR1-A.2.3-14
	pos1
	7.1



8.1.2.2	Performance requirmements for PUSCH with transform precoding enabled
8.1.2.2.1	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 8.1.2.2.1-1: 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

	
	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.



8.1.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.1.2.2.2-1 to 8.1.2.2.2-4 at the given SNR. FRCs are defined in annex A.
Table 8.1.2.2.2-1: Minimum 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 %
	D-FR1-A.2.1-15
	pos1
	-2.4

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-15
	pos1
	-5.7

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-15
	pos1
	-8.5



Table 8.1.2.2.2-2: Minimum 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 %
	D-FR1-A.2.1-16
	pos1
	-2.5 

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-16
	pos1
	-5.7

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-16
	pos1
	-8.4



Table 8.1.2.2.2-3: Minimum 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 %
	D-FR1-A.2.1-15
	pos1
	-2.3

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-15
	pos1
	-5.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-15
	pos1
	-8.6



Table 8.1.2.2.2-4: Minimum 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 %
	D-FR1-A.2.1-16
	pos1
	-2.7

	
	4
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-16
	pos1
	-6.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	D-FR1-A.2.1-16
	pos1
	-8.8



8.1.2.3	Performance requirements for UCI multiplexed on PUSCH
8.1.2.3.1	General
In the tests for UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information, and there is no HACK/ACK information transmitted.
The CSI part 1 block error probability (BLER) is defined as the probability of incorrectly decoding the CSI part 1 information when the CSI part 1 information is sent as follow:
	
where:
-	#(false CSI part 1) denotes the number of incorrectly decoded CSI part 1 information transmitted occasions
-	#(CSI part 1) denotes the number of CSI part 1 information transmitted occasions.
The CSI part 2 block error probability is defined as the probability of incorrectly decoding the CSI part 2 information when the CSI part 2 information is sent as follows:
	
where:
-	#(false CSI part 2) denotes the number of incorrectly decoded CSI part 2 information transmitted occasions
-	#(CSI part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per slot is defined for two cases as follows:
-	5 bits in CSI part 1, 2 bits in CSI part 2
-	20 bits in CSI part 1, 20 bits in CSI part 2
The 7bits UCI case is further defined with the bitmap [c0 c1 c2 c3 c4] = [0 1 0 1 0] for CSI part 1 information, where c0 is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.
The 40bits UCI information case is assumed random information bit selection.
In both tests, PUSCH data, CSI part 1 and CSI part 2 information are transmitted simultaneously.
Table 8.1.2.3.1-1: Test parameters for testing UCI on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

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

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	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}

	
	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

	Code block group based PUSCH transmission
	Disabled

	UCI
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2},{20,20}

	
	scaling
	1

	
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping
	Disabled

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



8.1.2.3.2	Minimum requirements
The CSI part 1 block error probability shall not exceed 0.1% at the SNR in table 8.1.2.3.2-1 and table 8.1.2.3.2-2.The CSI part 2 block error probability shall not exceed 1% at the SNR given in table 8.1.2.3.2-3 and table 8.1.2.3.2-4.
Table 8.1.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSI part 1, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	D-FR1-A.2.3-4
	5.4

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	D-FR1-A.2.3-4
	4.3



Table 8.1.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSI part 1, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	D-FR1-A.2.3-4
	5.8

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	D-FR1-A.2.3-4
	4.1



Table 8.1.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSI part 2, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	D-FR1-A.2.3-4
	-0.2

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	D-FR1-A.2.3-4
	2.4



Table 8.1.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSI part 2, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	D-FR1-A.2.3-4
	0.3

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	D-FR1-A.2.3-4
	2.6



8.1.3	Performance requirements for PUCCH 
8.1.3.1	DTX to ACK probability
8.1.3.1.1	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

8.1.3.1.2	Minimum requirements
The DTX to ACK probability shall not exceed 1% for all PUCCH formats carrying ACK/NACK bits:
	

8.1.3.2	Performance requirements for PUCCH format 0
8.1.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 8.1.3.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols



The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
8.1.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.2.2-1 and in table 8.1.3.2.2-2.
Table 8.1.3.2.2-1: Minimum requirements for PUCCH format 0 and 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	TDLC300-100 Low
	1
	9.4
	8.8
	9.3

	
	
	
	2
	2.8
	3.7
	3.3

	
	4
	TDLC300-100 Low
	1
	3.0
	2.9
	3.2

	
	
	
	2
	-1.0
	-0.5
	-0.8

	
	8
	TDLC300-100 Low
	1
	-1.1
	-1.1
	-1.1

	
	
	
	2
	-4.1
	-3.9
	-4.0



Table 8.1.3.2.2-2: Minimum requirements for PUCCH format 0 and 30 kHz 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
	9.8
	9.8
	9.5
	9.2

	
	
	
	2
	4.2
	3.6
	3.8
	3.5

	
	4
	TDLC300-100 Low
	1
	3.4
	3.4
	3.0
	3.3

	
	
	
	2
	-0.3
	-0.4
	-0.5
	-0.8

	
	8
	TDLC300-100 Low
	1
	-1.0
	-1.0
	-1.1
	-1.0

	
	
	
	2
	-3.7
	-3.8
	-4.0
	-3.9



8.1.3.3	Performance requirements for PUCCH format 1
8.1.3.3.1	NACK to ACK requirements
[bookmark: _Toc61184991][bookmark: _Toc61184601][bookmark: _Toc61184209][bookmark: _Toc61183817][bookmark: _Toc61183423][bookmark: _Toc57821147][bookmark: _Toc57820220][bookmark: _Toc53185744][bookmark: _Toc53185368][bookmark: _Toc21127497][bookmark: _Toc29811706][bookmark: _Toc36817258][bookmark: _Toc37260174][bookmark: _Toc37267562][bookmark: _Toc44712164][bookmark: _Toc45893477]8.1.3.3.1.1	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 8.1.3.3.1.1-1: Test Parameters
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
8.1.3.3.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.1.3.3.1.2-1 and table 8.1.3.3.1.2-2.
Table 8.1.3.3.1.2-1: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-3.8
	-3.6
	-3.6

	
	4
	Normal
	TDLC-300-100 Low
	-8.4
	-7.6
	-8.4

	
	8
	Normal
	TDLC-300-100 Low
	-11.8
	-11.4
	-11.4



Table 8.1.3.3.1.2-2: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-2.8
	-3.3
	-3.9
	-3.5

	
	4
	Normal
	TDLC-300-100 Low
	-8.1
	-8.3
	-7.5
	-8.0

	
	8
	Normal
	TDLC-300-100 Low
	-11.5
	-11.2
	-11.6
	-11.3



8.1.3.3.2	ACK missed detection requirements
8.1.3.3.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.1.3.3.1.1-1 are configured. 
The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.

8.1.3.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.3.2.2-1 and in table 8.1.3.3.2.2-2.
Table 8.1.3.3.2.2-1: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-5.0
	-4.4
	-5.0

	
	4
	Normal
	TDLC-300-100 Low
	-8.6
	-8.2
	-8.5

	
	8
	Normal
	TDLC-300-100 Low
	-11.6
	-11.5
	-11.5



Table 8.1.3.3.2.2-2: 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 G)
	Channel bandwidth  / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-3.9
	-4.4
	-4.4
	-4.2

	
	4
	Normal
	TDLC-300-100 Low
	-8.0
	-8.1
	-8.4
	-8.3

	
	8
	Normal
	TDLC-300-100 Low
	-11.4
	-11.4
	-11.4
	-11.4



8.1.3.4	Performance requirements for PUCCH format 2
8.1.3.4.1	 NACK to ACK requirements
8.1.3.4.1.1	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 8.1.3.4.1.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A 

	First PRB after frequency hopping
	The largest PRB index –  (Number of PRBs – 1)

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
8.1.3.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.4.1.2-1 and table 8.1.3.4.1.2-2 for 4UCI bits.
Table 8.1.3.4.1.2-1: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	5.8
	5.6
	5.9

	
	4
	Normal
	TDLC300-100 Low
	0.4
	0.5
	0.3

	
	8
	Normal
	TDLC300-100 Low
	-3.5
	-3.5
	-3.5



Table 8.1.3.4.1.2-2: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	5.5
	5.6
	5.5
	5.7

	
	4
	Normal
	TDLC300-100 Low
	0.3
	0.2
	0.3
	0.4

	
	8
	Normal
	TDLC300-100 Low
	-3.6
	-3.6
	-3.5
	-3.3



8.1.3.4.2	UCI BLER performance requirements
8.1.3.4.2.1	General
The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
The UCI block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
Table 8.1.3.4.2.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



8.1.3.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.1.3.4.2.2-1 and table 8.1.3.4.2.2-2 for 22 UCI bits.
Table 8.1.3.4.2.2-1: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	0.2
	0.8
	1.2

	
	4
	Normal
	TDLC300-100 Low
	-3.6
	-3.2
	-3.2

	
	8
	Normal
	TDLC300-100 Low
	-6.8
	-6.7
	-6.8



Table 8.1.3.4.2.2-2: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	0.5
	1.1
	0.4
	0.3 

	
	4
	Normal
	TDLC300-100 Low
	-3.3
	-2.9
	-3.3
	-3.4

	
	8
	Normal
	TDLC300-100 Low
	-5.8
	-5.8
	-6.7
	-5.9



8.1.3.5	Performance requirements for PUCCH format 3
8.1.3.5.1	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. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.
Table 8.1.3.5.1-1: Test Parameters 
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0



8.1.3.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.1.3.5.2-1 and Table 8.1.3.5.2-2.
Table 8.1.3.5.2-1: 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 DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	0.2
	1.1
	0.3

	
	
	
	
	
	Additional DM-RS
	-0.1
	0.5
	-0.1

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-3.8
	-3.3
	-3.8

	
	
	
	
	
	Additional DM-RS
	-4.3
	-4.0
	-4.0

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-7.0
	-6.7
	-6.9

	
	
	
	
	
	Additional DM-RS
	-7.7
	-7.5
	-7.7

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	1.4
	2.2
	2.0

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-3.1
	-2.5
	-2.5

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-6.5
	-6.0
	-6.2



Table 8.1.3.5.2-2: 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 DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	0.9
	0.6
	0.6
	0.9

	
	
	
	
	
	Additional DM-RS
	0.5
	0.3
	0.0
	0.1

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-3.1
	-3.4
	-3.2
	-3.5

	
	
	
	
	
	Additional DM-RS
	-3.7
	-4.1
	-4.0
	-4.2

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-6.6
	-6.7
	-6.8
	-6.8

	
	
	
	
	
	Additional DM-RS
	-7.5
	-7.6
	-7.6
	-7.7

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	1.8
	2.0
	2.0
	1.5

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-2.9
	-3.0
	-2.4
	-3.0

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-6.4
	-6.0
	-6.4
	-6.2



8.1.3.6	Performance requirements for PUCCH format 4
8.1.3.6.1	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. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.
Table 8.1.3.6.1-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0



8.1.3.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.1.3.6.2-1 and Table 8.1.3.6.2-2.
Table 8.1.3.6.2-1: 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 DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	1.8
	2.6
	2.2

	
	
	
	
	Additional DM-RS
	1.6
	2.4
	1.8

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-2.3
	-1.9
	-2.2

	
	
	
	
	Additional DM-RS
	-2.9
	-2.6
	-2.7

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-5.9
	-5.7
	-5.8

	
	
	
	
	Additional DM-RS
	-6.6
	-6.4
	-6.3



Table 8.1.3.6.2-2: 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 DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	3.1
	2.8
	3.1
	2.8

	
	
	
	
	Additional DM-RS
	2.8
	2.3
	3.1
	2.2

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-1.7
	-1.9
	-1.7
	-2.1

	
	
	
	
	Additional DM-RS
	-2.0
	-2.5
	-2.5
	-2.4

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	-5.6
	-5.5
	-5.5
	-5.5

	
	
	
	
	Additional DM-RS
	-6.2
	-6.1
	-6.4
	-6.2



8.1.3.7	Performance requirements for multi-slot PUCCH
8.1.3.7.1	General
8.1.3.7.2	Performance requirements for multi-slot PUCCH format 1
8.1.3.7.2.1	ACK to NACK requirements
8.1.3.7.2.1.1	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 8.1.3.7.2.1.1-1: Test Parameters for multi-slot PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



8.1.3.7.2.1.2	Minimum requirements
The multi-slot NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.1.3.7.2.1.2-1.
Table 8.1.3.7.2.1.2-1: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth  / SNR (dB)

	
	
	
	
	40 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-6.3 



8.1.3.7.2.2	ACK missed detection rerquirements
8.1.3.7.2.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.1.3.7.2.1.1-1 are configured.
8.1.3.7.2.2.2	Minimum requirements
The multi-slot ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.7.2.2.2-1.
Table 8.1.3.7.2.2.2-1: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Channel bandwidth  / SNR (dB)

	
	
	
	
	40 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-7.6 



8.1.4	Performance requirements for PRACH 
8.1.4.1	PRACH false alarm probability
8.1.4.1.1	General
The false alarm requirement is valid for any number of receive antennas, for any channel bandwidth.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
8.1.4.1.2	Minimum requirements
The false alarm probability shall be less than or equal to 0.1%.
8.1.4.2	PRACH missed detection requirements
8.1.4.2.1	General
The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. A timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance given in Table 8.1.4.2.1-1.
Table 8.1.4.2.1-1: Time error tolerance 
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLC300-100

	0
	1.25
	1.04 us
	2.55 us

	A1, A2, A3, B4, C0, C2
	15
	0.52 us
	2.03 us

	
	30
	0.26 us
	1.77 us



The test preambles for normal mode are listed in table A.2.5-1 and the test parameter msg1-FrequencyStart is set to 0. 

8.1.4.2.2	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.1.4.2.2-1 to 8.1.4.2.2-3.
Table 8.1.4.2.2-1: PRACH missed detection requirements for Normal Mode, 1.25 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and  correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0

	1
	2
	TDLC300-100 Low
	400 Hz 
	-6.6

	
	4
	TDLC300-100 Low
	400 Hz 
	-11.9

	
	8
	TDLC300-100 Low
	400 Hz 
	-15.8



Table 8.1.4.2.2-2: PRACH missed detection requirements for Normal Mode, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation
conditions and correlation matrix (Annex G)
	Frequency
offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	TDLC300-100 Low
	400 Hz
	-2.1
	-4.8
	-6.6
	-8.8
	0.8
	-4.9

	
	4
	TDLC300-100 Low
	400 Hz
	-7.3
	-10.3
	-11.7
	-13.8
	-4.3
	-10.2

	
	8
	TDLC300-100 Low
	400 Hz
	-11.0
	-13.9
	-15.2
	-17.3
	-8.1
	-13.9



Table 8.1.4.2.2-3: PRACH missed detection requirements for Normal Mode, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	TDLC300-100 Low
	400 Hz
	-2.8
	-5.7
	-7.4
	-9.9
	0.1
	-5.6

	
	4
	TDLC300-100 Low
	400 Hz
	-7.2
	-10.4
	-12.0
	-14.5
	-4.5
	-10.4

	
	8
	TDLC300-100 Low
	400 Hz
	-10.7
	-13.7
	-15.1
	-17.6
	-7.8
	-13.7



8.2	IAB-MT performance requirements
8.2.1	General
Conducted performance requirements specify the ability of the IAB-MT type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s) (for IAB-MT type 1-H).
Conducted performance requirements for the IAB-MT 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 IAB-MT.
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 TAB connector (for IAB-MT 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 TAB connector (for IAB-MT type 1-H).
8.2.2	Demodulation performance requirements
8.2.2.1	Performance requirements for PDSCH
8.2.2.1.1	General
The performance requirement of PDSCH 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: 8.2.2.1.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1 for Rank 1 and Rank 2 tests
2 for Rank 3 and Rank 4 tests

	
	DM-RS port(s)
	{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

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



8.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.2.1.2-1 to 8.2.2.1.2-4 at the given SNR with the test parameters stated in Table 8.2.2.1.1-1.
Table 8.2.2.1.2-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-A.3.3-1
	256QAM, 0.82
	40/30
	TDLA30-10
	2x4, ULA Low
	70
	21.6

	1-2
	M-FR1-A.3.1-1
	16QAM, 0.48
	40/30
	TDLA30-10
	2x4, ULA Low
	30
	TBD



Table 8.2.2.1.2-2: Minimum requirements for PDSCH Type A with Rank 2
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	2-1
	M-FR1-A.3.2-1
	64QAM, 0.50
	40/30
	TDLA30-10
	2x4, ULA Low
	70
	13.6



Table 8.2.2.1.2-3: Minimum requirements for PDSCH Type A with Rank 3
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	3-1
	M-FR1-A.3.1-2
	16QAM, 0.48
	40/30
	TDLA30-10
	4x4, ULA Low
	70
	TBD



Table 8.2.2.1.2-4: Minimum requirements for PDSCH Type A with Rank 4
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	4-1
	M-FR1-A.3.1-3
	16QAM, 0.48
	40/30
	TDLA30-10
	4x4, ULA Low
	70
	15.4



8.2.2.2	Performance requirements for PDCCH
8.2.2.2.1	General
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
Table: 8.2.2.2.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	6 for Test 5, 6
2 for others

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

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



8.2.2.2.2	Minimum requirements
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 8.2.2.2.2-1 at the given SNR with the test parameters stated in Table 8.2.2.2.1-1.
Table 8.2.2.2.2-1: Minimum requirements for PDCCH
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex A)
	Propagation conditions (Annex G)
	Antenna configuration
	Pm-dsg (%)
	SNR
(dB)

	1
	40/30
	102
	1
	2
	M-FR1-A.3.4-1
	TDLA30-10
	1x4, ULA Low
	1
	2.1

	2
	40/30
	102
	1
	4
	M-FR1-A.3.4-1
	TDLA30-10
	1x4, ULA Low
	1
	TBD

	3
	40/30
	90
	1
	8
	M-FR1-A.3.4-1
	TDLA30-10
	2x4, ULA Low
	1
	TBD



8.2.3	CSI reporting requirements
[bookmark: _Toc61185057][bookmark: _Toc61184667][bookmark: _Toc61184275][bookmark: _Toc61183883][bookmark: _Toc61183489][bookmark: _Toc57821213][bookmark: _Toc57820286][bookmark: _Toc53185801][bookmark: _Toc53185425]8.2.3.1	Reporting of Channel Quality Indicator (CQI)
8.2.3.1.1	General
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Table 8.2.3.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-A.3.5-2

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



8.2.3.1.2	Minimum requirements
For the parameters specified in Table 8.2.3.1.1-1, and using the downlink physical channels specified in Annex TBA, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
8.2.3.2	Reporting of Precoding Matrix Indicator (PMI)
8.2.3.2.1	General
TBA
8.2.3.2.2	Minimum requirements
TBA
8.2.3.3	Reporting of Rank Indicator (RI)
8.2.3.3.1	General
TBA
8.2.3.3.2	Minimum requirements
TBA
<END OF THE CHANGE 1>

<START OF THE CHANGE 2>
[bookmark: _Toc66386556][bookmark: _Toc61185211][bookmark: _Toc61184821][bookmark: _Toc61184429][bookmark: _Toc61184037][bookmark: _Toc61183643][bookmark: _Toc57821367][bookmark: _Toc57820440][bookmark: _Toc53185954][bookmark: _Toc53185578]11	Radiated performance requirements
Void
[bookmark: _Toc67916520][bookmark: _Toc61176697][bookmark: _Toc53178063][bookmark: _Toc53177611][bookmark: _Toc45893447][bookmark: _Toc37268796][bookmark: _Toc37268345][bookmark: _Toc29811390][bookmark: _Toc13079901]11.1	IAB-DU performance requirements
11.1.1	General
Radiated performance requirements specify the ability of the IAB-DU type 1-O or IAB-DU 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 IAB-DU 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 IAB-DU.
The radiated performance requirements for IAB-DU type 1-O and for the IAB-DU type 2-O are limited to two OTA demodulation branches as described in clause 11.1.2. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the IAB-DU, with the required SNR applied separately per polarization.
NOTE 1:	The IAB-DU 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 IAB-DU supporting CA are defined in terms of single carrier requirements.
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.
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the IAB-DU type 1-O, or the IAB-DU 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. 1RX or 2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the IAB-DU type 1-O, or the IAB-DU type 2-O does not use polarization diversity then radiated performance requirements can only be tested for a single demodulation branch (i.e. 1RX test setup).
[bookmark: _Toc67916524][bookmark: _Toc61176701][bookmark: _Toc53178067][bookmark: _Toc53177615][bookmark: _Toc45893451][bookmark: _Toc37268800][bookmark: _Toc37268349][bookmark: _Toc29811845][bookmark: _Toc29811394][bookmark: _Toc13079905]11.1.2	Performance requirements for PUSCH
[bookmark: _Toc67916525][bookmark: _Toc61176702][bookmark: _Toc53178068][bookmark: _Toc53177616][bookmark: _Toc45893452][bookmark: _Toc37268801][bookmark: _Toc37268350][bookmark: _Toc29811846][bookmark: _Toc29811395][bookmark: _Toc13079906]11.1.2.1	Performance requirements for IAB type 1-O
[bookmark: _Toc67916526][bookmark: _Toc61176703][bookmark: _Toc53178069][bookmark: _Toc53177617][bookmark: _Toc45893453][bookmark: _Toc37268802][bookmark: _Toc37268351][bookmark: _Toc29811847][bookmark: _Toc29811396][bookmark: _Toc13079907]11.1.2.1.1	Performance requirements for PUSCH with transform precoding disabled
Apply the requirements defined in clause 8.1.2.1 for 2Rx.
[bookmark: _Toc67916527][bookmark: _Toc61176704][bookmark: _Toc53178070][bookmark: _Toc53177618][bookmark: _Toc45893454][bookmark: _Toc37268803][bookmark: _Toc37268352][bookmark: _Toc29811848][bookmark: _Toc29811397][bookmark: _Toc13079908]11.1.2.1.2	Performance requirmements for PUSCH with transform precoding enabled
Apply the requirements defined in clause 8.1.2.2 for 2Rx.
[bookmark: _Toc67916528][bookmark: _Toc61176705][bookmark: _Toc53178071][bookmark: _Toc53177619][bookmark: _Toc45893455][bookmark: _Toc37268804][bookmark: _Toc37268353][bookmark: _Toc29811849][bookmark: _Toc29811398][bookmark: _Toc13079909]11.1.2.1.3	Performance requirements for UCI multiplexed on PUSCH
Apply the requirements defined in clause 8.1.2.3 for 2Rx.
[bookmark: _Toc67916529][bookmark: _Toc61176706][bookmark: _Toc53178072][bookmark: _Toc53177620][bookmark: _Toc45893456][bookmark: _Toc37268805][bookmark: _Toc37268354][bookmark: _Toc29811850][bookmark: _Toc29811399][bookmark: _Toc13079910]11.1.2.2	Performance requirements for IAB type 2-O
[bookmark: _Toc67916530][bookmark: _Toc61176707][bookmark: _Toc53178073][bookmark: _Toc53177621][bookmark: _Toc45893457][bookmark: _Toc37268806][bookmark: _Toc37268355][bookmark: _Toc29811851][bookmark: _Toc29811400][bookmark: _Toc13079911]11.1.2.2.1	Performance requirmements for PUSCH with transform precoding disabled
[bookmark: _Toc67916531][bookmark: _Toc61176708][bookmark: _Toc53178074][bookmark: _Toc53177622][bookmark: _Toc45893458][bookmark: _Toc37268807][bookmark: _Toc37268356][bookmark: _Toc29811852][bookmark: _Toc29811401][bookmark: _Toc13079912]11.1.2.2.1.1	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 11.1.2.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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 symbols
	pos0, 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}, {0, 1}

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

	Time domain resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation 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

	PT-RS configuration
	Frequency density (KPT-RS)
	2, Disabled

	
	Time density (LPT-RS)
	1, Disabled

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



[bookmark: _Toc67916532][bookmark: _Toc61176709][bookmark: _Toc53178075][bookmark: _Toc53177623][bookmark: _Toc45893459][bookmark: _Toc37268808][bookmark: _Toc37268357][bookmark: _Toc29811853][bookmark: _Toc29811402][bookmark: _Toc13079913]11.1.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.1.2.2.1.2-1 to 11.1.2.2.1.2-5 at the given SNR for 1Tx and for 2Tx two-layer spatial multiplexing transmission.
Table 11.1.2.2.1.2-1: 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-1
	pos0
	No
	-2.0

	
	
	
	
	
	D-FR2-A.2.1-13
	pos1
	No
	-2.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.3-1
	 pos0
	Yes
	12.0

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	D-FR2-A.2.3-11
	 pos1
	Yes
	10.7

	
	
	
	
	
	
	
	No
	10.7

	
	
	Normal
	TDLA30-75 Low
	70 %
	D-FR2-A.2.4-1
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	D-FR2-A.2.4-6
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.9

	2
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-6
	 pos0
	No
	1.5

	
	
	
	
	
	D-FR2-A.2.1-18
	 pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.2-1
	 pos0
	Yes
	15.2

	
	
	
	
	
	
	
	No
	14.3

	
	
	
	
	
	D-FR2-A.2.2-6
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.0



Table 11.1.2.2.1.2-2: 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-2
	pos0
	No
	-2.1

	
	
	
	
	
	D-FR2-A.2.1-14
	pos1
	No
	-2.4

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.3-2
	pos0
	Yes
	12.2

	
	
	
	
	
	
	
	No
	11.2

	
	
	
	
	
	D-FR2-A.2.3-12
	pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.6

	
	
	Normal
	TDLA30-75 Low
	70 %
	D-FR2-A.2.4-2
	pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	D-FR2-A.2.4-7
	pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	2
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-7
	pos0
	No
	1.5

	
	
	
	
	
	D-FR2-A.2.1-19
	pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.2-2
	pos0
	Yes
	16.0

	
	
	
	
	
	
	
	No
	14.9

	
	
	
	
	
	D-FR2-A.2.2-7
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.1



Table 11.1.2.2.1.2-3: 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-3
	 pos0
	No
	-1.8

	
	
	
	
	
	D-FR2-A.2.1-15
	 pos1
	No
	-2.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.3-3
	 pos0
	Yes
	11.6

	
	
	
	
	
	
	
	No
	10.9

	
	
	
	
	
	D-FR2-A.2.3-13
	 pos1
	Yes
	10.9

	
	
	
	
	
	
	
	No
	10.5

	
	
	Normal
	TDLA30-75 Low
	70 %
	D-FR2-A.2.4-3
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	D-FR2-A.2.4-8
	 pos1
	Yes
	13.2

	
	
	
	
	
	
	
	No
	13.0

	2
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-8
	 pos0
	No
	1.4

	
	
	
	
	
	D-FR2-A.2.1-20
	 pos1
	No
	1.3

	
	
	Normal
	TDLA30-300 Low
	70 %
	 D-FR2-A.2.2-3
	 pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.6

	
	
	
	
	
	D-FR2-A.2.2-8
	 pos1
	Yes
	13.9

	
	
	
	
	
	
	
	
	



Table 11.1.2.2.1.2-4: 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-4
	 pos0
	No
	-2.4

	
	
	
	
	
	D-FR2-A.2.1-16
	 pos1
	No
	-2.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.3-4
	 pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	10.5

	
	
	
	
	
	D-FR2-A.2.3-14
	 pos1
	Yes
	11.1

	
	
	
	
	
	
	
	No
	10.5

	
	
	Normal
	TDLA30-75 Low
	70 %
	D-FR2-A.2.4-4
	 pos0
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9

	
	
	
	
	
	D-FR2-A.2.4-9
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.8

	2
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-9
	 pos0
	No
	1.4

	
	
	
	
	
	D-FR2-A.2.1-21
	 pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.2-4
	pos0
	Yes
	[13.9]

	
	
	
	
	
	
	
	No
	[13.2]

	
	
	
	
	
	D-FR2-A.2.2-9
	pos1
	Yes
	[13.5]

	
	
	
	
	
	
	
	No
	[12.9]



Table 11.1.2.2.1.2-5: 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-5
	 pos0
	No
	-2.1

	
	
	
	
	
	D-FR2-A.2.1-17
	 pos1
	No
	-2.4

	
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.3-5
	 pos0
	Yes
	11.3

	
	
	
	
	
	
	
	No
	10.9

	
	
	
	
	
	D-FR2-A.2.3-15
	 pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.7

	
	
	Normal
	TDLA30-75 Low
	70 %
	D-FR2-A.2.4-5
	 pos0
	Yes
	14.1

	
	
	
	
	
	
	
	No
	13.4

	
	
	
	
	
	D-FR2-A.2.4-10
	 pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.3

	2
	
	Normal
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-10
	 pos0
	No
	1.4

	
	
	
	
	
	D-FR2-A.2.1-22
	 pos1
	No
	1.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	 D-FR2-A.2.2-5
	 pos0
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	 D-FR2-A.2.2-10
	 pos1
	Yes
	13.6

	
	
	
	
	
	
	
	No
	13.0
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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 11.1.2.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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
	pos0, 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

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

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	10 

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

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

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



[bookmark: _Toc67916535][bookmark: _Toc61176712][bookmark: _Toc53178078][bookmark: _Toc53177626][bookmark: _Toc45893462][bookmark: _Toc37268811][bookmark: _Toc37268360][bookmark: _Toc29811856][bookmark: _Toc29811405][bookmark: _Toc13079916]11.1.2.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the table 11.1.2.2.2.2-1 to 11.1.2.2.2.2-2 at the given SNR.
Table 11.1.2.2.2.2-1: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-11
	pos0
	-1.8

	
	
	
	
	
	D-FR2-A.2.1-23
	pos1
	-1.9



Table 11.1.2.2.2.2-2: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	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
	TDLA30-300 Low
	70 %
	D-FR2-A.2.1-12
	pos0
	-1.8

	
	
	
	
	
	D-FR2-A.2.1-24
	pos1
	-1.9



[bookmark: _Toc67916536][bookmark: _Toc61176713][bookmark: _Toc53178079][bookmark: _Toc53177627][bookmark: _Toc45893463][bookmark: _Toc37268812][bookmark: _Toc37268361][bookmark: _Toc29811857][bookmark: _Toc29811406][bookmark: _Toc13079917]11.1.2.2.3	Performance requirements for UCI multiplexed on PUSCH
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In the tests for UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information, and there is no HACK/ACK information transmitted.
The CSI part 1 block error probability  is defined as the probability of incorrectly decoding the CSI part 1 information when the CSI part 1 information is sent as follow:
	
where:
-	#(false CSI part 1) denotes the number of incorrectly decoded CSI part 1 information transmitted occasions
-	#(CSI part 1) denotes the number of CSI part 1information transmitted occasions.
The CSI part 2 block error probability (BLER) is defined as the probability of incorrectly decoding the CSI part 2 information when the CSI part 2 information is sent as follows:
	
where:
-	#(false CSI part 2) denotes the number of incorrectly decoded CSI part 2 information transmitted occasions
-	#(CSI part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per slot is defined for two cases as follows:
-	5 bits in CSI part 1, 2 bits in CSI part 2
-	20 bits in CSI part 1, 20 bits in CSI part 2
The 7bits UCI case is further defined with the bitmap [c0 c1 c2 c3 c4] = [0 1 0 1 0] for CSI part 1 information, where c0 is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.
The 40bits UCI information case is assumed random information bit selection.
In both tests, PUSCH data, CSI part 1 and CSI part 2 information are transmitted simultaneously.
Table 11.1.2.2.3.1-1: Test parameters for testing UCI multiplexed on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos0,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}

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

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0

	
	Allocation length
	10

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration 
	PT-RS
	Disabled
	Enabled

	
	Frequency density (KPT-RS)
	N/A:
	2

	
	Time density (LPT-RS)
	N/A
	1

	UCI
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2},{20,20}

	
	scaling
	1

	
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping
	Disabled

	Note 1:	The same requirements are applicable to TDD with different UL-DL patterns.
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The CSI part 1 block error probability shall not exceed 0.1% at the SNR given in table 11.1.2.2.3.2-1 and table 11.1.2.2.3.2-2. The CSI part 2 block error probability shall not exceed 1% at the SNR given in table 11.1.2.2.3.2-3 and table 11.1.2.2.3.2-4.
Table 11.1.2.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PT-RS, CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	D-FR2-A.2.3-3
	7.2

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	D-FR2-A.2.3-3
	5.8

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	D-FR2-A.2.3-13
	7.8

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	D-FR2-A.2.3-13
	5.9



Table 11.1.2.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	D-FR2-A.2.3-3
	7.1

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	D-FR2-A.2.3-3
	5.8

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	D-FR2-A.2.3-13
	7.3

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	D-FR2-A.2.3-13
	5.5



Table 11.1.2.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PTRS,  CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)

	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	D-FR2-A.2.3-3
	1.1

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	D-FR2-A.2.3-3
	4.0

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	D-FR2-A.2.3-13
	1.3

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	D-FR2-A.2.3-13
	4.0



Table 11.1.2.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos0
	D-FR2-A.2.3-3
	1.1

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos0
	D-FR2-A.2.3-3
	3.9

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos1
	D-FR2-A.2.3-13
	1.2

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos1
	D-FR2-A.2.3-13
	3.7



[bookmark: _Toc67916539][bookmark: _Toc61176716][bookmark: _Toc53178082][bookmark: _Toc53177630][bookmark: _Toc45893466][bookmark: _Toc37268815][bookmark: _Toc37268364][bookmark: _Toc29811860][bookmark: _Toc29811409][bookmark: _Toc13079920]11.1.3	Performance requirements for PUCCH
[bookmark: _Toc67916540][bookmark: _Toc61176717][bookmark: _Toc53178083][bookmark: _Toc53177631][bookmark: _Toc45893467][bookmark: _Toc37268816][bookmark: _Toc37268365][bookmark: _Toc29811861][bookmark: _Toc29811410][bookmark: _Toc13079921]11.1.3.1	Performance requirements for IAB type 1-O
[bookmark: _Toc67916541][bookmark: _Toc61176718][bookmark: _Toc53178084][bookmark: _Toc53177632][bookmark: _Toc45893468][bookmark: _Toc37268817][bookmark: _Toc37268366][bookmark: _Toc29811862][bookmark: _Toc29811411][bookmark: _Toc13079922]11.1.3.1.1	DTX to ACK probability
Apply the requirements defined in clause 8.1.3.1
[bookmark: _Toc67916542][bookmark: _Toc61176719][bookmark: _Toc53178085][bookmark: _Toc53177633][bookmark: _Toc45893469][bookmark: _Toc37268818][bookmark: _Toc37268367][bookmark: _Toc29811863][bookmark: _Toc29811412][bookmark: _Toc13079923]11.1.3.1.2	Performance requirements for PUCCH format 0
Apply the requirements defined in clause 8.1.3.2 for 2 Rx.
[bookmark: _Toc67916543][bookmark: _Toc61176720][bookmark: _Toc53178086][bookmark: _Toc53177634][bookmark: _Toc45893470][bookmark: _Toc37268819][bookmark: _Toc37268368][bookmark: _Toc29811864][bookmark: _Toc29811413][bookmark: _Toc13079924][bookmark: _Hlk531179956]11.1.3.1.3	Performance requirements for PUCCH format 1
Apply the requirements defined in clause 8.1.3.3 for 2Rx.
[bookmark: _Toc67916544][bookmark: _Toc61176721][bookmark: _Toc53178087][bookmark: _Toc53177635][bookmark: _Toc45893471][bookmark: _Toc37268820][bookmark: _Toc37268369][bookmark: _Toc29811865][bookmark: _Toc29811414][bookmark: _Toc13079925]11.1.3.1.4	Performance requirements for PUCCH format 2
Apply the requirements defined in clause 8.1.3.4 for 2Rx.
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Apply the requirements defined in clause 8.1.3.5 for 2Rx.
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Apply the requirements defined in clause 8.1.3.6 for 2Rx.
11.1.3.1.7	Performance requirements for multi-slot PUCCH
Apply the requirements defined in clause 8.1.3.7 for 2Rx.
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Apply the requirements defined in clause 8.1.3.1.
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 11.1.3.2.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols



The transient period as specified in TS 38.101-1[3] clause 6.3.3.1 and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
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The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.3.2.2.2-1 and in table 11.1.3.2.2.2-2.
Table 11.1.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex G)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	TDLA30-300 Low
	1
	9.3
	9.0

	
	
	
	2
	4.2
	4.0



Table 11.1.3.2.2.2-2: Minimum requirements for PUCCH format 0 and 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex G)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	TDLA30-300 Low
	1
	9.5
	9.2
	9.7

	
	
	
	2
	4.1
	3.8
	4.0
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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 11.1.3.2.3.1.1-1: Test Parameters
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



The transient period as specified in TS 38.101-1 [3] and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
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The NACK to ACK probability shall not exceed 0.1% at the SNR given in Table 11.1.3.2.3.1.2-1 and Table 11.1.3.2.3.1.2‑2.
Table 11.1.3.2.3.1.2-1: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-1.2
	-4.2



Table 11.1.3.2.3.1.2-2: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-3.9
	-3.0
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in Table 11.1.3.2.3.1.1-1 are configured. 
The transient period as specified in TS 38.101-1 [3] and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc67916558][bookmark: _Toc61176735][bookmark: _Toc53178101][bookmark: _Toc53177649][bookmark: _Toc45893485][bookmark: _Toc37268834][bookmark: _Toc37268383][bookmark: _Toc29811879][bookmark: _Toc29811428][bookmark: _Toc13079939]11.1.3.2.3.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in Table 11.1.3.2.3.2.2-1 and in Table 11.1.3.2.3.2.2-2.
Table 11.1.3.2.3.2.2-1: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-4.2



Table 11.1.3.2.3.2.2-2: 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 G)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-4.7
	-4.6
	-4.6



[bookmark: _Toc67916559][bookmark: _Toc61176736][bookmark: _Toc53178102][bookmark: _Toc53177650][bookmark: _Toc45893486][bookmark: _Toc37268835][bookmark: _Toc37268384][bookmark: _Toc29811880][bookmark: _Toc29811429][bookmark: _Toc13079940]11.1.3.2.4	Performance requirements for PUCCH format 2
[bookmark: _Toc67916560][bookmark: _Toc61176737][bookmark: _Toc53178103][bookmark: _Toc53177651][bookmark: _Toc45893487][bookmark: _Toc37268836][bookmark: _Toc37268385][bookmark: _Toc29811881][bookmark: _Toc29811430][bookmark: _Toc13079941]11.1.3.2.4.1	ACK missed detection requirements
[bookmark: _Toc67916561][bookmark: _Toc61176738][bookmark: _Toc53178104][bookmark: _Toc53177652][bookmark: _Toc45893488][bookmark: _Toc37268837][bookmark: _Toc37268386][bookmark: _Toc29811882][bookmark: _Toc29811431][bookmark: _Toc13079942]11.1.3.2.4.1.1	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 11.1.3.2.4.1.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	4

	Number of symbols
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



The transient period as specified in TS 38.101-1 [3] and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.3.2.4.1.2-1 and table 11.1.3.2.4.1.2-2 for 4UCI bits.
Table 11.1.3.2.4.1.2-1: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.7
	7.2



Table 11.1.3.2.4.1.2-2: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.6
	6.3
	6.6



[bookmark: _Toc67916562][bookmark: _Toc61176739][bookmark: _Toc53178105][bookmark: _Toc53177653][bookmark: _Toc45893489][bookmark: _Toc37268839][bookmark: _Toc37268388][bookmark: _Toc29811884][bookmark: _Toc29811433][bookmark: _Toc13079944]11.1.3.2.4.2	UCI BLER performance requirements
[bookmark: _Toc67916563][bookmark: _Toc61176740][bookmark: _Toc53178106][bookmark: _Toc53177654][bookmark: _Toc45893490][bookmark: _Toc37268840][bookmark: _Toc37268389][bookmark: _Toc29811885][bookmark: _Toc29811434][bookmark: _Toc13079945]11.1.3.2.4.2.1	General
The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-1 [3] and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.
Table 11.1.3.2.4.2.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (Number of PRBs-1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc67916564][bookmark: _Toc61176741][bookmark: _Toc53178107][bookmark: _Toc53177655][bookmark: _Toc45893491][bookmark: _Toc37268841][bookmark: _Toc37268390][bookmark: _Toc29811886][bookmark: _Toc29811435][bookmark: _Toc13079946]11.1.3.2.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 11.1.3.2.4.2.2-1 and table 11.1.3.2.4.2.2-2 for 22 UCI bits.
Table 11.1.3.2.4.2.2-1: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	2.6
	1.1



Table 11.1.3.2.4.2.2-2: 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)
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	1.2
	1.2
	1.1



[bookmark: _Toc67916565][bookmark: _Toc61176742][bookmark: _Toc53178108][bookmark: _Toc53177656][bookmark: _Toc45893492][bookmark: _Toc37268842][bookmark: _Toc37268391][bookmark: _Toc29811887][bookmark: _Toc29811436][bookmark: _Toc13079947]11.1.3.2.5	Performance requirements for PUCCH format 3
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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. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.1.3.2.5.1-1: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index –  (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0



[bookmark: _Toc67916567][bookmark: _Toc61176744][bookmark: _Toc53178110][bookmark: _Toc53177658][bookmark: _Toc45893494][bookmark: _Toc37268844][bookmark: _Toc37268393][bookmark: _Toc29811889][bookmark: _Toc29811438][bookmark: _Toc13079949]11.1.3.2.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.1.3.2.5.2-1 and Table 11.1.3.2.5.2-2.
Table 11.1.3.2.5.2-1: Required SNR for PUCCH format 3 with 60 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.6
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.4



Table 11.1.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.4
	0.7
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	1.4
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.1
	2.9
	1.4



[bookmark: _Toc67916568][bookmark: _Toc61176745][bookmark: _Toc53178111][bookmark: _Toc53177659][bookmark: _Toc45893495][bookmark: _Toc37268845][bookmark: _Toc37268394][bookmark: _Toc29811890][bookmark: _Toc29811439][bookmark: _Toc13079950]11.1.3.2.6	Performance requirements for PUCCH format 4
[bookmark: _Toc67916569][bookmark: _Toc61176746][bookmark: _Toc53178112][bookmark: _Toc53177660][bookmark: _Toc45893496][bookmark: _Toc37268846][bookmark: _Toc37268395][bookmark: _Toc29811891][bookmark: _Toc29811440][bookmark: _Toc13079951]11.1.3.2.6.1	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. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.1.3.2.6.1-1: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	First PRB prior to frequency hoppingstartingPRB
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code 
	n0



[bookmark: _Toc67916570][bookmark: _Toc61176747][bookmark: _Toc53178113][bookmark: _Toc53177661][bookmark: _Toc45893497][bookmark: _Toc37268847][bookmark: _Toc37268396][bookmark: _Toc29811892][bookmark: _Toc29811441][bookmark: _Toc13079952]11.1.3.2.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.1.3.2.6.2-1 and Table 11.1.3.2.6.2-2.
Table 11.1.3.2.6.2-1: Required SNR for PUCCH format 4 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM-RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.7

	
	
	
	
	Additional DM-RS
	3.1
	3.5



Table 11.1.3.2.6.2-2: Required SNR for PUCCH format 4 with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM-RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz
	200MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	2.8
	2.8
	3.5

	
	
	
	
	Additional DM-RS
	3.6
	3.8
	3.2



[bookmark: _Toc67916571][bookmark: _Toc61176748][bookmark: _Toc53178114][bookmark: _Toc53177662][bookmark: _Toc45893498][bookmark: _Toc37268848][bookmark: _Toc37268397][bookmark: _Toc29811893][bookmark: _Toc29811442][bookmark: _Toc13079953]11.1.4	Performance requirements for PRACH
[bookmark: _Toc67916572][bookmark: _Toc61176749][bookmark: _Toc53178115][bookmark: _Toc53177663][bookmark: _Toc45893499][bookmark: _Toc37268849][bookmark: _Toc37268398][bookmark: _Toc29811894][bookmark: _Toc29811443][bookmark: _Toc13079954]11.1.4.1	Performance requirements for IAB type 1-O
[bookmark: _Toc67916573][bookmark: _Toc61176750][bookmark: _Toc53178116][bookmark: _Toc53177664][bookmark: _Toc45893500][bookmark: _Toc37268850][bookmark: _Toc37268399][bookmark: _Toc29811895][bookmark: _Toc29811444][bookmark: _Toc13079955]11.1.4.1.1	PRACH False alarm probability
Apply the requirements defined in clause 8.1.4.1 for 2Rx.
[bookmark: _Toc67916574][bookmark: _Toc61176751][bookmark: _Toc53178117][bookmark: _Toc53177665][bookmark: _Toc45893501][bookmark: _Toc37268851][bookmark: _Toc37268400][bookmark: _Toc29811896][bookmark: _Toc29811445][bookmark: _Toc13079956]11.1.4.1.2	PRACH detection requirements
Apply the requirements defined in clause 8.1.4.2 for 2Rx.
[bookmark: _Toc67916575][bookmark: _Toc61176752][bookmark: _Toc53178118][bookmark: _Toc53177666][bookmark: _Toc45893502][bookmark: _Toc37268852][bookmark: _Toc37268401][bookmark: _Toc29811897][bookmark: _Toc29811446][bookmark: _Toc13079957]11.1.4.2	Performance requirements for IAB type 2-O
[bookmark: _Toc67916576][bookmark: _Toc61176753][bookmark: _Toc53178119][bookmark: _Toc53177667][bookmark: _Toc45893503][bookmark: _Toc37268853][bookmark: _Toc37268402][bookmark: _Toc29811898][bookmark: _Toc29811447][bookmark: _Toc13079958]11.1.4.2.1	PRACH false alarm probability
[bookmark: _Toc67916577][bookmark: _Toc61176754][bookmark: _Toc53178120][bookmark: _Toc53177668][bookmark: _Toc45893504][bookmark: _Toc37268854][bookmark: _Toc37268403][bookmark: _Toc29811899][bookmark: _Toc29811448][bookmark: _Toc13079959]11.1.4.2.1.1	General
The false alarm requirement is valid for any number of receive antennas, for any channel bandwidth.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
[bookmark: _Toc67916578][bookmark: _Toc61176755][bookmark: _Toc53178121][bookmark: _Toc53177669][bookmark: _Toc45893505][bookmark: _Toc37268855][bookmark: _Toc37268404][bookmark: _Toc29811900][bookmark: _Toc29811449][bookmark: _Toc13079960]11.1.4.2.1.2	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc67916579][bookmark: _Toc61176756][bookmark: _Toc53178122][bookmark: _Toc53177670][bookmark: _Toc45893506][bookmark: _Toc37268856][bookmark: _Toc37268405][bookmark: _Toc29811901][bookmark: _Toc29811450][bookmark: _Toc13079961]11.1.4.2.2	PRACH missed detection requirements
[bookmark: _Toc67916580][bookmark: _Toc61176757][bookmark: _Toc53178123][bookmark: _Toc53177671][bookmark: _Toc45893507][bookmark: _Toc37268857][bookmark: _Toc37268406][bookmark: _Toc29811902][bookmark: _Toc29811451][bookmark: _Toc13079962]11.1.4.2.2.1	General
The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation.  For AWGN and TDLA30-300, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance given in Table 11.1.4.2.2.1-1.
Table 11.1.4.2.2.1-1: Time error tolerance for AWGN and TDLA30-300
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLA30-300

	A1, A2, A3, B4, C0, C2
	60
	0.13 us
	0.28 us

	
	120
	0.07 us
	0.22 us



The test preambles for normal mode are listed in table A.2.5-2 and the test parameter msg1-FrequencyStart is set to 0.
[bookmark: _Toc67916581][bookmark: _Toc61176758][bookmark: _Toc53178124][bookmark: _Toc53177672][bookmark: _Toc45893508][bookmark: _Toc37268858][bookmark: _Toc37268407][bookmark: _Toc29811903][bookmark: _Toc29811452][bookmark: _Toc13079963]11.1.4.2.2.2	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 11.1.4.2.2.2-1 to 11.1.4.2.2.2-2.
Table 11.1.4.2.2.2-1: PRACH missed detection requirements for Normal Mode, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.9
	-11.9
	-13.5
	-15.8
	-6.0
	-11.8

	
	
	TDLA30-300 Low
	4000 Hz
	-1.6
	-3.8
	-4.8
	-6.9
	1.1
	-3.9



Table 11.1.4.2.2.2-2: PRACH missed detection requirements for Normal Mode, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.7
	-11.5
	-13.3
	-15.8
	-5.8
	-11.4

	
	
	TDLA30-300 Low
	4000 Hz
	-1.7
	-4.4
	-5.8
	-7.5
	1.2
	-4.2



11.2 IAB-MT performance requirements
11.2.1 General
Radiated performance requirements specify the ability of the IAB-MT type 1-O and IAB-MT type 2-O to correctly demodulate signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the IAB-MT 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 IAB-MT.
The radiated performance requirements for IAB-MT type 1-O and for IAB-MT type 2-O are limited to two OTA demodulations branches as described in clause 8.2.1.2. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the numbezr of polarizations supported by the IAB-MT, with the required SNR applied separately per polarization.
NOTE 1: IAB-MT can support more than 2 demodulation branches, however OTA conformance testing can only be performed for 1 or 2 demodulation branches.
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 TAB connector (for IAB-MT 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 TAB connector (for IAB-MT type 1-H).
11.2.2 Demodulation performance requirements
11.2.2.1 Performance requireements for IAB type 1-O
11.2.2.1.1 Performance requirements for PDSCH
11.2.2.1.1.1	General
The performance requirement of PDSCH 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: 11.2.2.1.1.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1 for Rank 1 and Rank 2 tests
2 for Rank 3 and Rank 4 tests

	
	DM-RS port(s)
	{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

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



11.2.2.1.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in table 11.2.2.1.1.2-1 and 11.2.2.1.1.2-2 at the given SNR with the test parameters stated in Table 11.2.2.1.1.1-1.
Table 11.2.2.1.1.2-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-A.3.3-1
	256QAM, 0.82
	40/30
	TDLA30-10
	2x2, ULA Low
	70
	25.3

	1-2
	M-FR1-A.3.1-1
	16QAM, 0.48
	40/30
	TDLA30-10
	2x2, ULA Low
	30
	TBD



Table 11.2.2.1.1.2-2: Minimum requirements for PDSCH Type A with Rank 2
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	2-1
	M-FR1-A.3.2-1
	64QAM, 0.50
	40/30
	TDLA30-10
	2x2, ULA Low
	70
	19.8



11.2.2.1.2 Performance requirements for PDCCH
11.2.2.1.2.1	General
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
Table: 11.2.2.1.2.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	6 for Test 5, 6
2 for others

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

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



11.2.2.1.2.2	Minimum requirements
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 11.2.2.1.2.2-1 at the given SNR with the test parameters stated in Table 11.2.2.1.2.1-1.
Table 11.2.2.1.2.2-1: Minimum requirements for PDCCH
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex A)
	Propagation conditions (Annex G)
	Antenna configuration
	Pm-dsg (%)
	SNR
(dB)

	1
	40/30
	102
	1
	2
	M-FR1-A.3.4-1
	TDLA30-10
	1x2, ULA Low
	1
	7.0

	2
	40/30
	102
	1
	4
	M-FR1-A.3.4-1
	TDLA30-10
	1x2, ULA Low
	1
	TBD

	3
	40/30
	90
	1
	8
	M-FR1-A.3.4-1
	TDLA30-10
	2x2, ULA Low
	1
	TBD



11.2.2.2	Performance requirements for IAB type 2-O
11.2.2.2.1	Performance requirements for PDSCH
11.2.2.2.1.1	General
The performance requirement of PDSCH 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: 11.2.2.2.1.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	1

	
	Allocation length
	13

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

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



11.2.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in table 11.2.2.2.1.2-1 and 11.2.2.2.1.2-2 at the given SNR with the test parameters stated in Table 11.2.2.2.1.1-1.
Table 11.2.2.2.1.2-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR2-A.3.1-1
	16QAM, 0.48
	100/120
	TDLA30-75
	2x2, ULA Low
	30
	TBD

	1-2
	M-FR2-A.3.2-1
	64QAM, 0.46
	100/120
	TDLA30-75
	2x2, ULA Low
	70
	TBD



Table 11.2.2.2.1.2-2: Minimum requirements for PDSCH Type A with Rank 2
	Test number
	FRC (Annex A)
	Modulation format and code rate
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex G)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	2-1
	M-FR2-A.3.1-2
	16QAM, 0.48
	100/120
	TDLA30-75
	2x2, ULA Low
	70
	TBD

	2-2
	M-FR2-A.3.1-3
	16QAM, 0.48
	50/60
	TDLA30-75
	2x2, ULA Low
	70
	14.3

	2-3
	M-FR2-A.3.2-2
	64QAM, 0.43
	100/120
	TDLA30-75
	2x2, ULA Low
	70
	18.6



11.2.2.2.2 Performance requirements for PDCCH
11.2.2.2.2.1	General
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
Table: 11.2.2.2.2.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	2 for Test 2
3 for others

	REG bundle size
	6 for Test 2
2 for others

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

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



11.2.2.2.2.2	Minimum requirements
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 11.2.2.2.2.2-1 at the given SNR with the test parameters stated in Table 11.2.2.2.2.1-1.
Table 11.2.2.2.2.2-1: Minimum requirements for PDCCH
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex A)
	Propagation conditions (Annex G)
	Antenna configuration
	Pm-dsg (%)
	SNR
(dB)

	1
	100/120
	60
	1
	2
	M-FR2-A.3.4-1
	TDLA30-75
	1x2, ULA Low
	1
	6.4

	2
	100/120
	60
	1
	4
	M-FR2-A.3.4-2
	TDLA30-75
	1x2, ULA Low
	1
	TBD

	3
	100/120
	60
	1
	8
	M-FR2-A.3.4-3
	TDLA30-75
	2x2, ULA Low
	1
	0.1



11.2.3 CSI reporting requirements
11.2.3.1 Performance requirements for IAB type 1-O
11.2.3.1.1  Reporting of Channel Quality Indicator (CQI)
11.2.3.1.1.1	General
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Table 11.2.3.1.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-A.3.5-2

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



11.2.3.1.1.2	Minimum requirements
For the parameters specified in Table 11.2.3.1.1.1-1, and using the downlink physical channels specified in Annex TBA, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
11.2.3.1.2  Reporting of Precoding Matrix Indicator (PMI)
11.2.3.1.2.1	General
TBA
11.2.3.1.2.2	Minimum requirements
TBA
11.2.3.1.3  Reporting of Rank Indicator (RI)
11.2.3.1.3.1	General
TBA
11.2.3.1.3.2	Minimum requirements
TBA
11.2.3.2 Performance requirements for IAB type 2-O
11.2.3.2.1  Reporting of Channel Quality Indicator (CQI)
11.2.3.2.1.1	General
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Table 11.2.3.2.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Default TDD UL-DL pattern (Note 1)
	
	3D1S1U, S=10D:2G:2U

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex TBA

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR2-A.3.5-2

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



11.2.3.2.1.2	Minimum requirements
For the parameters specified in Table 11.2.3.2.1.1-1, and using the downlink physical channels specified in Annex TBA, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
11.2.3.2.2  Reporting of Precoding Matrix Indicator (PMI)
11.2.3.2.2.1	General
TBA
11.2.3.2.2.2	Minimum requirements
TBA
11.2.3.2.3  Reporting of Rank Indicator (RI)
11.2.3.2.3.1	General
TBA
11.2.3.2.3.2	Minimum requirements
TBA

<END OF THE CHANGE 2>
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[bookmark: _Toc66386613][bookmark: _Toc61185268][bookmark: _Toc61184878][bookmark: _Toc61184486][bookmark: _Toc61184094][bookmark: _Toc61183700][bookmark: _Toc57821424][bookmark: _Toc57820497][bookmark: _Toc53186011][bookmark: _Toc53185635][bookmark: _Toc37267876][bookmark: _Toc37260488][bookmark: _Toc36817565][bookmark: _Toc29812013][bookmark: _Toc21127804][bookmark: _GoBack]Annex A (normative):
IAB-MT Reference measurement channels
[bookmark: _Toc66386614][bookmark: _Toc61185269][bookmark: _Toc61184879][bookmark: _Toc61184487][bookmark: _Toc61184095][bookmark: _Toc61183701][bookmark: _Toc57821425][bookmark: _Toc57820498][bookmark: _Toc53186012][bookmark: _Toc53185636][bookmark: _Toc37267877][bookmark: _Toc37260489][bookmark: _Toc36817566][bookmark: _Toc29812014][bookmark: _Toc21127805]A.1	Fixed Reference Channels for reference sensitivity level, ACS, in-band blocking, out-of-band blocking and receiver intermodulation (QPSK, R=1/3)
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]The parameters for the reference measurement channels are specified in tables A.1-1 for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, and OTA receiver intermodulation.
The parameters for the reference measurement channels are specified in tables A.1-2 for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, and OTA out-of-band blocking.
[bookmark: _Ref43894658]Table A1-1: FRC parameters for FR1 reference sensitivity level for IAB-MT.
	[bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: OLE_LINK11]Reference channel
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	30
	60
	30
	60

	Allocated resource blocks
	11
	11
	51
	24

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117][bookmark: MCCQCTEMPBM_00000026]NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 



[bookmark: _Ref43895291]Table A1-2: FRC parameters for FR2 reference sensitivity level for IAB-MT.
	Reference channel
	G-FR2-A1-21
	G-FR2-A1-22
	G-FR2-A1-23

	Subcarrier spacing (kHz)
	60
	120
	120

	Allocated resource blocks
	66
	32
	66

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

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3

	[bookmark: MCCQCTEMPBM_00000027]NOTE 1:   DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos2 with l0 = 2, l = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
	



A.2	IAB-DU Fixed Reference Channels
A.2.1	Fixed Reference Channels for PUSCH performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.2.1-1 and table A.2.1-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.1-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.2.1-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.2.1-3 for FR1 PUSCH with transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.2.1-3 to table A.2.1-9 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.1-4 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.2.1-5 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers.
-	FRC parameters are specified in table A.2.1-6 for FR2 PUSCH with transform precoding enabled, additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.2.1-7 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.1-8 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers. 
-	FRC parameters are specified in table A.2.1-9 for FR2 PUSCH with transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer. 
Table A.2.1-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-1
	D-FR1-A.2.1-2
	D-FR1-A.2.1-3
	D-FR1-A.2.1-4
	D-FR1-A.2.1-5
	D-FR1-A.2.1-6
	D-FR1-A.2.1-7

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	1352
	2856
	5768
	1320
	2792
	5768
	14856

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	24
	24

	Code block CRC size (bits)
	-
	-
	24
	-
	-
	24
	24

	Number of code blocks - C
	1
	1
	2
	1
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	1368
	2872
	2920
	1336
	2808
	2920
	3744

	Total number of bits per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-8
	D-FR1-A.2.1-9
	D-FR1-A.2.1-10
	D-FR1-A.2.1-11
	D-FR1-A.2.1-12
	D-FR1-A.2.1-13
	D-FR1-A.2.1-14

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2728
	5640
	11528
	2600
	5512
	11528
	29736

	Transport block CRC (bits)
	16
	24
	24
	16
	24
	24
	24

	Code block CRC size (bits)
	-
	24
	24
	-
	24
	24
	24

	Number of code blocks - C
	1
	2
	4
	1
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	2744
	2856
	2912
	2616
	2792
	2912
	3744

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-3: FRC parameters for FR1 PUSCH performance requirements, transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-15
	D-FR1-A.2.1-16

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	25
	24

	DFT-s-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1352
	1320

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1368
	1336

	Total number of bits per slot
	7200
	6912

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-1
	D-FR2-A.2.1-2
	D-FR2-A.2.1-3
	D-FR2-A.2.1-4
	D-FR2-A.2.1-5

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2664
	5384
	1320
	2664
	5384

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2680
	2728
	1336
	2680
	2728

	Total number of bits per slot
	14256
	28512
	6912
	14256
	28512

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-6
	D-FR2-A.2.1-7
	D-FR2-A.2.1-8
	D-FR2-A.2.1-9
	D-FR2-A.2.1-10

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	5384
	10752
	2600
	5384
	10752

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2728
	3616
	2616
	2728
	3616

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-11
	D-FR2-A.2.1-12

	Subcarrier spacing (kHz)
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1224
	1224

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1240
	1240

	Total number of bits per slot
	6480
	6480

	Total symbols per slot
	3240
	3240

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-13
	D-FR2-A.2.1-14
	D-FR2-A.2.1-15
	D-FR2-A.2.1-16
	D-FR2-A.2.1-17

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2408
	4744
	1160
	2408
	4744

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2424
	2408
	1176
	2424
	2408

	Total number of bits per slot
	12672
	25344
	6144
	12672
	25344

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-18
	D-FR2-A.2.1-19
	D-FR2-A.2.1-20
	D-FR2-A.2.1-21
	D-FR2-A.2.1-22

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	4744
	9480
	2408
	4744
	9480

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2408
	3192
	2424
	2408
	3192

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0= 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-9: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-23
	D-FR2-A.2.1-24

	Subcarrier spacing (kHz)
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1128
	1128

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1144　
	1144　

	Total number of bits per slot
	5760
	5760

	Total symbols per slot
	2880
	2880

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



[bookmark: _Toc67916978][bookmark: _Toc61179676][bookmark: _Toc61179206][bookmark: _Toc53178959][bookmark: _Toc53178508][bookmark: _Toc45893802][bookmark: _Toc44712490][bookmark: _Toc37267883][bookmark: _Toc37260495][bookmark: _Toc21103074][bookmark: _Toc29810923]A.2.2	Fixed Reference Channels for PUSCH performance requirements (16QAM, R=434/1024)
The parameters for the reference measurement channels are specified in table A.2.2-1 for FR2 PUSCH performance requirements with transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.2.2-2 for FR2 PUSCH performance requirements with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.

Table A.2.2-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=434/1024)
	Reference channel
	D-FR2-A.2.2-1
	D-FR2-A.2.2-2
	D-FR2-A.2.2-3
	D-FR2-A.2.2-4
	D-FR2-A.2.2-5

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.2-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=434/1024)
	Reference channel
	D-FR2-A.2.2-6
	D-FR2-A.2.2-7
	D-FR2-A.2.2-8
	D-FR2-A.2.2-9
	D-FR2-A.2.2-10

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0 = 0 and l = 8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



[bookmark: _Toc58867030][bookmark: _Toc58865448][bookmark: _Toc53183054][bookmark: _Toc45885153][bookmark: _Toc37273835][bookmark: _Toc29810558][bookmark: _Toc21101521]A.2.3	Fixed Reference Channels for PUSCH performance requirements (16QAM, R=658/1024)
The parameters for the reference measurement channels are specified in table A.2.3-1 and table A.2.3-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.3-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.2.3-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.2.3-3 to table A.2.3-6 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.3-3 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.2.3-4 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers.
-	FRC parameters are specified in table A.2.3-5 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.2.3-6 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.
Table A.2.3-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR1-A.2.3-1
	D-FR1-A.2.3-2
	D-FR1-A.2.3-3
	D-FR1-A.2.3-4
	D-FR1-A.2.3-5
	D-FR1-A.2.3-6
	D-FR1-A.2.3-7

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	9224
	19464
	38936
	8968
	18960
	38936
	100392

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	5
	2
	3
	5
	12

	Code block size including CRC (bits) (Note 2)
	4648
	6520
	7816
	4520
	6352
	7816
	8392

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.3-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR1-A.2.3-8
	D-FR1-A.2.3-9
	D-FR1-A.2.3-10
	D-FR1-A.2.3-11
	D-FR1-A.2.3-12
	D-FR1-A.2.3-13
	D-FR1-A.2.3-14

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	38936
	77896
	17928
	37896
	77896
	200808

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	10
	3
	5
	10
	24

	Code block size including CRC (bits) (Note 2)
	6176
	7816
	7816
	6008
	7608
	7816
	8392

	Total number of bits per slot
	28800
	59904
	122112
	27648
	58752
	122112
	314496

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].




Table A.2.3-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-1
	D-FR2-A.2.3-2
	D-FR2-A.2.3-3
	D-FR2-A.2.3-4
	D-FR2-A.2.3-5

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	36896
	8968
	18432
	36896

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	6176
	7408
	4520
	6176
	7408

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.3-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-6
	D-FR2-A.2.3-7
	D-FR2-A.2.3-8
	D-FR2-A.2.3-9
	D-FR2-A.2.3-10

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	36896
	73776
	17928
	36896
	73776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	5
	9
	3
	5
	9

	Code block size including CRC (bits) (Note 2)
	7408
	8224
	6008
	7408
	8224

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.3-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-11
	D-FR2-A.2.3-12
	D-FR2-A.2.3-13
	D-FR2-A.2.3-14
	D-FR2-A.2.3-15

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	16392
	32776
	7936
	16392
	32776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	4
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	8232
	8224
	7960
	8232　
	8224　

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.3-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-16
	D-FR2-A.2.3-17
	D-FR2-A.2.3-18
	D-FR2-A.2.3-19
	D-FR2-A.2.3-20

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	32776
	65576
	15880
	32776
	65576

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	4
	8
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	8224
	8224
	7976
	8224
	8224

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



[bookmark: _Toc58867031][bookmark: _Toc58865449][bookmark: _Toc53183055][bookmark: _Toc45885154][bookmark: _Toc37273836][bookmark: _Toc29810559][bookmark: _Toc21101522]A.2.4	Fixed Reference Channels for PUSCH performance requirements (64QAM, R=567/1024)
The parameters for the reference measurement channels are specified in table A.2.4-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.4-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.2.4-2 and table A.2.4-3 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.4-2 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.4-3 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
Table A.2.4-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	D-FR1-A.2.4-1
	D-FR1-A.2.4-2
	D-FR1-A.2.4-3
	D-FR1-A.2.4-4
	D-FR1-A.2.4-5
	D-FR1-A.2.4-6
	D-FR1-A.2.4-7

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.4-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	D-FR2-A.2.4-1
	D-FR2-A.2.4-2
	D-FR2-A.2.4-3
	D-FR2-A.2.4-4
	D-FR2-A.2.4-5

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.4-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	D-FR2-A.2.4-6
	D-FR2-A.2.4-7
	D-FR2-A.2.4-8
	D-FR2-A.2.4-9
	D-FR2-A.2.4-10

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot
	38016
	76032
	18432
	38016
	76032

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].
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Table A.2.5-1 Test preambles for Normal Mode in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	A1, A2, A3,
	15
	23
	0
	0

	B4, C0, C2
	30
	46
	0
	0



Table A.2.5-2 Test preambles for Normal Mode in FR2
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A1, A2, A3,
	60
	69
	0
	0

	B4, C0, C2
	120
	69
	0
	0



A.3	IAB-MT Fixed Reference Channels
A.3.1	Fixed Reference Channels for PDSCH performance requirements (16QAM)
The parameters for the reference measurement channels are specified in table A.3.1-1 for FR1 PDSCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.1-2 for FR2 PDSCH performance requirements.
Table A.3.1-1: Fixed Reference Channels for FR1 PDSCH (16QAM)
	Reference channel
	M-FR1-A.3.1-1
	M-FR1-A.3.1-2
	M-FR1-A.3.1-3

	Channel bandwidth (MHz)
	40
	40
	40

	Subcarrier spacing (kHz)
	30
	30
	30

	Allocated resource blocks
	106
	106
	106

	Number of consecutive PDSCH symbols
	12
	12
	12

	MCS table
	64QAM
	64QAM
	64QAM

	MCS index
	13
	13
	13

	Modulation
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	490/1024
	490/1024
	490/1024

	Number of MIMO layers
	1
	3
	4

	Number of DMRS REs
	12
	24
	24

	Overhead for TBS determination
	0
	0
	0

	Information Bit Payload per Slot (bits)
	26632
	73776
	98376

	Transport block CRC per Slot (bits)
	24
	24
	24

	Number of Code Blocks per Slot
	4
	9
	12

	Binary Channel Bits Per Slot (bits)
	55968
	152640
	203520



Table A.3.1-2: Fixed Reference Channels for FR2 PDSCH (16QAM)
	Reference channel
	M-FR2-A.3.1-1
	M-FR2-A.3.1-2
	M-FR2-A.3.1-3

	Channel bandwidth (MHz)
	100
	100
	50

	Subcarrier spacing (kHz)
	120
	120
	60

	Allocated resource blocks
	66
	66
	66

	Number of consecutive PDSCH symbols
	13
	13
	13

	MCS table
	64QAM
	64QAM
	64QAM

	MCS index
	13
	13
	13

	Modulation
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	490/1024
	490/1024
	490/1024

	Number of MIMO layers
	1
	2
	2

	Number of DMRS REs
	12
	12
	12

	Overhead for TBS determination
	6
	6
	6

	Information Bit Payload per Slot (bits)
	17424
	34816
	34816

	Transport block CRC per Slot (bits)
	24
	24
	24

	Number of Code Blocks per Slot
	3
	5
	5

	Binary Channel Bits Per Slot (bits)
	36564
	73128
	73128



A.3.2	Fixed Reference Channels for PDSCH performance requirements (64QAM)
The parameters for the reference measurement channels are specified in table A.3.2-1 for FR1 PDSCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.2-2 for FR2 PDSCH performance requirements.
Table A.3.2-1: Fixed Reference Channels for FR1 PDSCH (64QAM)
	Reference channel
	M-FR1-A.3.2-1

	Channel bandwidth (MHz)
	40

	Subcarrier spacing (kHz)
	30

	Allocated resource blocks
	106

	Number of consecutive PDSCH symbols
	12

	MCS table
	64QAM

	MCS index
	19

	Modulation
	64QAM

	Target Coding Rate
	517/1024

	Number of MIMO layers
	2

	Number of DMRS REs
	12

	Overhead for TBS determination
	0

	Information Bit Payload per Slot (bits)
	83976

	Transport block CRC per Slot (bits)
	24

	Number of Code Blocks per Slot
	10

	Binary Channel Bits Per Slot (bits)
	167904



Table A.3.2-2: Fixed Reference Channels for FR2 PDSCH (64QAM)
	Reference channel
	M-FR2-A.3.2-1
	M-FR2-A.3.2-2

	Channel bandwidth (MHz)
	100
	100

	Subcarrier spacing (kHz)
	120
	120

	Allocated resource blocks
	66
	66

	Number of consecutive PDSCH symbols
	13
	13

	MCS table
	64QAM
	64QAM

	MCS index
	18
	17

	Modulation
	64QAM
	64QAM

	Target Coding Rate
	466/1024
	438/1024

	Number of MIMO layers
	1
	2

	Number of DMRS REs
	12
	12

	Overhead for TBS determination
	6
	6

	Information Bit Payload per Slot (bits)
	25104
	47112

	Transport block CRC per Slot (bits)
	24
	24

	Number of Code Blocks per Slot
	3
	6

	Binary Channel Bits Per Slot (bits)
	54846
	109692



A.3.3	Fixed Reference Channels for PDSCH performance requirements (256QAM)
The parameters for the reference measurement channels are specified in table A.3.3-1 for FR1 PDSCH performance requirements.
Table A.3.3-1: Fixed Reference Channels for FR1 PDSCH (256QAM)
	Reference channel
	M-FR1-A.3.3-1

	Channel bandwidth (MHz)
	40

	Subcarrier spacing (kHz)
	30

	Allocated resource blocks
	106

	Number of consecutive PDSCH symbols
	12

	MCS table
	256QAM

	MCS index
	24

	Modulation
	256QAM

	Target Coding Rate
	0.82

	Number of MIMO layers
	1

	Number of DMRS REs
	12

	Overhead for TBS determination
	0

	Information Bit Payload per Slot (bits)
	92200

	Transport block CRC per Slot (bits)
	24

	Number of Code Blocks per Slot
	11

	Binary Channel Bits Per Slot (bits)
	111936



A.3.4	Fixed Reference Channels for PDCCH performance requirements
The parameters for the reference measurement channels are specified in table A.3.4-1 for FR1 PDCCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.4-2 for FR2 PDCCH performance requirements.
Table A.3.4-1: Fixed Reference Channels for FR1 PDCCH
	Reference channel
	M-FR1-A.3.4-1
	M-FR1-A.3.4-2
	M-FR1-A.3.4-3

	Subcarrier spacing (kHz)
	30
	30
	30

	CORESET frequency domain allocation
	102
	102
	90

	CORESET time domain allocation
	1
	1
	1

	Aggregation level
	2
	4
	8

	DCI Format
	1_0
	1_1
	1_1

	Payload (without CRC) (bits)
	41
	53
	53



Table A.3.4-2: Fixed Reference Channels for FR2 PDCCH
	Reference channel
	M-FR2-A.3.4-1
	M-FR2-A.3.4-2
	M-FR2-A.3.4-3

	Subcarrier spacing (kHz)
	120
	120
	120

	CORESET frequency domain allocation
	60
	60
	60

	CORESET time domain allocation
	1
	1
	1

	Aggregation level
	2
	4
	8

	DCI Format
	1_0
	1_1
	1_1

	Payload (without CRC) (bits)
	40
	56
	56



A.3.5	Fixed Reference Channels for CSI reporting
The parameters for the reference measurement channels are specified in table A.3.5-1 for FR1 CSI reporting requirements with CQI table 2 and MCS table 2.
The parameters for the reference measurement channels are specified in table A.3.4-2 for FR2 CSI reporting requirements with CQI table 1 and MCS table 1.

Table A.3.5-1: Fixed Reference Channels for FR1 CSI reporting with CQI table 2 and MCS table 2
	Reference channel
	M-FR1-A.3.5-1
	M-FR1-A.3.5-2
	M-FR1-A.3.5-3
	M-FR1-A.3.5-4

	Number of allocated PDSCH resource blocks
	106
	106
	106
	106

	Number of consecutive PDSCH symbols
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	3
	4

	Number of DMRS REs (Note 1)
	24
	24
	24
	24

	Overhead for TBS determination
	0
	0
	0
	0

	Available RE-s for PDSCH
	12720
	12720
	12720
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	2976
	5896
	8976
	11784

	2
	0.3770 
	1
	
	4744
	9480
	14344
	18976

	3
	0.8770 
	3
	
	11016
	22536
	33816
	45096

	4
	1.4766 
	5
	16QAM
	18960
	37896
	56368
	75792

	5
	1.9141 
	7
	
	24576
	49176
	73776
	98376

	6
	2.4063 
	9
	
	30728
	61480
	92200
	122976

	7
	2.7305 
	11
	64QAM
	34816
	69672
	104496
	139376

	8
	3.3223 
	13
	
	42016
	83976
	127080
	167976

	9
	3.9023 
	15
	
	49176
	98376
	147576
	196776

	10
	4.5234 
	17
	
	57376
	114776
	172176
	229576

	11
	5.1152 
	19
	
	65576
	131176
	196776
	262376

	12
	5.5547 
	21
	256QAM
	69672
	139376
	213176
	278776

	13
	6.2266
	23
	
	79896
	159880
	237776
	319784

	14
	6.9141
	25
	
	88064
	176208
	262376
	352440

	15
	7.4063 
	27
	
	94248
	188576
	278776
	376896

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data



Table A.3.5-2: Fixed Reference Channels for FR2 CSI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-A.3.5-1
	M-FR2-A.3.5-2

	Number of allocated PDSCH resource blocks
	66
	66

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	6
	6

	Available RE-s
	7590
	7590

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523
	0
	QPSK
	1800
	3624

	2
	0.2344
	0
	
	1800
	3624

	3
	0.3770
	2
	
	2856
	5640

	4
	0.6016
	4
	
	4480
	8968

	5
	0.8770
	6
	
	6528
	13064

	6
	1.1758
	8
	
	8712
	17928

	7
	1.4766
	11
	16QAM
	11016
	22032

	8
	1.9141
	13
	
	14343
	28680

	9
	2.4063
	15
	
	17928
	35856

	10
	2.7305
	18
	64QAM
	20496
	40976

	11
	3.3223
	20
	
	25104
	50184

	12
	3.9023
	22
	
	29192
	58384

	13
	4.5234
	24
	
	33816
	67584

	14
	5.1152
	26
	
	38936
	77896

	15
	5.5547
	28
	
	42016
	83976

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
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IAB-DU Error Vector Magnitude (FR1)
The Annex B in in TS 38.104 [2] apply to FR1 IAB-DU.
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IAB-DU Error Vector Magnitude (FR2)
The Annex C in in TS 38.104 [2] apply to FR2 IAB-DU.
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IAB-MT Error Vector Magnitude (FR1)
Void
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IAB-MT Error Vector Magnitude (FR2)
Void
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The Annex D in in TS 38.104 [2] apply to FR1 IAB-DU.
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The interfering signal shall be configured with PDSCH and PDCCH containing data and DM-RS symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 7 of TS38.211 [8]. Mapping of PDSCH modulation to receiver requirement are specified in table F-1.
Table F-1: Modulation of the interfering signal
	Receiver requirement
	Modulation

	Adjacent channel selectivity and narrow-band blocking
	QPSK

	General blocking
	QPSK

	Receiver intermodulation
	QPSK
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[bookmark: _Toc61184888][bookmark: _Toc61184498][bookmark: _Toc61184106][bookmark: _Toc61183713][bookmark: _Toc57821437][bookmark: _Toc57820510][bookmark: _Toc53186021][bookmark: _Toc53185645]Annex HG (informative): 
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	09/2019
	RAN4#92
	R4-1910404
	
	
	
	Initial TS skeleton
	0.0.1

	06/2020
	RAN4#95-e
	R4-2007467
	
	
	
	Update of IAB TS with agreed TP in RAN4#95-e:
R4-2007991 TP to TS 38.174 v0.0.1: Adding references related to IAB
R4-2008769 TP to TS 38.174: system parameter
R4-2006275 TP for TS 38.174: IAB-DU Transmitted signal quality
R4-2008778 TP for TS 38.174: Transmit ON/OFF power
R4-2008788 TP to TS 38.174: IAB RX IM requirement (section 7.7 and 10.8)
R4-2008791 TP to TS 38.174: IAB ICS requirement (section 7.8 and 10.9)
R4-2008795 TP to TS 38.174: OTA ACS
R4-2008796 TP to TS 38.174: OTA RX spurious
R4-2008798 TP to TS 38.174: OTA Inband blocking
R4-2008799 TP to TS 38.174: Conducted RX spurious
R4-2008800 TP to TS 38.174 -IAB-DU RX sensitivity
R4-2008801 TP to TS 38.174 -IAB-DU Rx dynamic range
R4-2009063 TP to TS 38.174 -IAB-DU TX dynamic range
[bookmark: _Hlk41740398]R4-2008596 TP to 38174 RRM IAB TS
R4-2008597 TP to TS 38.174 v0.0.1: Updates to RRC re-establishment requirements for IAB MT
R4-2008598 TP to TS 38.174 v0.0.1: Updates to RRC re-direction requirements for IAB MT
R4-2008599 TP to TS 38174 Transmit Timing requirements for IAB-MT
R4-2008600 TP for IAB RLM
R4-2008601 TP to TS 38.174 v0.0.1: Beam Candidate Detection Requirements for IAB MT
R4-2008611 TP to TS 38.174 on BFD requirements of IAB-MTs

	0.1.0

	09/2020
	Ran4#96-e
	R4-2012566
	
	
	
	Update of IAB TS with agreed TPs in RAN4#96-e
R4-2012108: Removing editor’s notes and replacing TBD with appropriate numbers
R4-2012234: RLM requirements for IAB MTs
R4-2012614: IAB-MT classes, applicability of requirements, requirements for contiguous and non-contiguous spectrum
R4-2012618: Output power dynamics, Radiated transmit power, OTA output power
R4-2012620: IAB Output power, Radiated transmit power
R4-2012621: Output power dynamics, OTA output power dynamics
R4-2012622: Appendices, frequency error, modulation quality, OTA frequency error, OTA modulation quality
R4-2012624: Unwanted emissions, OTA unwanted emissions
R4-2012626: Transmitter intermodulation, OTA transmitter intermodulation
R4-2012628: Reference sensitivity level, dynamic range, OTA sensitivity, OTA dynamic range, fixed reference channels for reference sensitivity
R4-2012631: In-band selectivity and blocking, out-of-band blocking, OTA out-of-band blocking
R4-2012633: Receiver intermodulation, OTA receiver intermodulation
R4-2012760: IAB-MT receiver spurious emissions, OTA IAB-MT receiver spurious emissions
	0.2.0

	2020-09
	RAN#89
	RP-01909
	
	
	
	Draft version for information purposes to the RAN Plenary
	1.0.0

	2020-09
	RAN#89
	RP-01979
	
	
	
	Minor editorial corrections
	1.0.1

	2020-09
	RAN#89
	RP-01979
	
	
	
	Approved by plenary – Rel-16 spec under change control
	16.0.0

	2020-12
	RAN#90
	RP-202504
	0006
	 
	F
	Correction CR on TS38.174
	16.1.0

	2021-03
	RAN#91
	RP-210170
	0011
	
	F
	Big CR to TR 38.174 – correction to clause 6
	16.2.0



<END OF THE CHANGE 3>
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