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-----------------Start Change 1---------------------
[bookmark: _Toc61178962][bookmark: _Toc61179432][bookmark: _Toc67916728][bookmark: _Toc74663326][bookmark: _Toc82621867][bookmark: _Toc90422714][bookmark: _Toc106782910][bookmark: _Toc107311801][bookmark: _Toc107419385][bookmark: _Toc107475012]8.2.12	Requirements for TB processing over multi-slot PUSCH (TBoMS)
[bookmark: _Toc61178963][bookmark: _Toc61179433][bookmark: _Toc67916729][bookmark: _Toc74663327][bookmark: _Toc82621868][bookmark: _Toc90422715][bookmark: _Toc106782911][bookmark: _Toc107311802][bookmark: _Toc107419386][bookmark: _Toc107475013]8.2.12.1	General
The performance requirement of PUSCH TBoMS 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: 8.2.12.1-1 Test parameters for testing PUSCH TBoMS
	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

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

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	Number of slots allocated for TBoMS PUSCH
	8 for FDD
2 for TDD

	
	Number of repetitions of a single TBoMS
	1

	Frequency domain resource assignment
	RB assignment
	5 RBs 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 TDD with different UL-DL pattern.



[bookmark: _Toc61178964][bookmark: _Toc61179434][bookmark: _Toc67916730][bookmark: _Toc74663328][bookmark: _Toc82621869][bookmark: _Toc90422716][bookmark: _Toc106782912][bookmark: _Toc107311803][bookmark: _Toc107419387][bookmark: _Toc107475014]8.2.12.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.12.2-1 to 8.2.12.2-4 at the given SNR. FRCs are defined in annex A.
Table 8.2.12.2-1: Minimum requirements for PUSCH TBoMS, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-36
	pos1
	-2.3

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-35
	pos1
	-2.5



Table 8.2.12.2-2: Minimum requirements for PUSCH TBoMS, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-38
	pos1
	-2.4

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-37
	pos1
	-2.5



Table 8.2.12.2-3: Minimum requirements for PUSCH TBoMS, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-36
	pos1
	-2.1

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-35
	pos1
	-2.5



Table 8.2.12.2-4: Minimum requirements for PUSCH TBoMS, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-38
	pos1
	-2.4

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-37
	pos1
	-2.5



8.2.13	Requirements for PUSCH with DM-RS bundling
8.2.13.1	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 re-transmissions.
Table: 8.2.13.1-1 Test parameters for testing PUSCH with DM-RS bundling
	Parameter
	Value

	Transform precoding
	Disabled

	Example UL-DL pattern [Note 1]
	15 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U
30 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 2]
	0, 0, 0, 0 for FDD
0, 3, 0, 3 for TDD 

	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
	0

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

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n8 for FDD 
n2 for TDD 

	pusch-TimeDomainWindowLength
	8 slots for FDD 
2 slots for TDD

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots. 
Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.




8.2.13.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.13.2-1 to 8.2.13.2-8 at the given SNR for 1Tx. FRCs are defined in annex A.
Table 8.2.13.2-1: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS FDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-7.9

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-9.9

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-11.8

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-12.3

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-15.0

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-15.6



Table 8.2.13.2-2: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS TDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-2.6

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-3.6

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-6.2

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-6.8

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-9.4

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-10.6



Table 8.2.13.2-3: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS FDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-9.8

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-9.5

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-13.0

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-13.1

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-15.3

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-15.8



Table 8.2.13.2-4: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS TDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-2.9

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-3.8

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-6.5

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-7.0

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-9.7

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-10.3



Table 8.2.13.2-5: Minimum requirements for PUSCH, Type B, 5 MHz channel bandwidth, 15 kHz SCS FDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-8.3

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-9.9

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-11.8

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-12.3

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-15.0

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-15.6



Table 8.2.13.2-6: Minimum requirements for PUSCH, Type B, 5 MHz channel bandwidth, 15 kHz SCS TDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-2.6

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-3.4

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-6.3

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-6.8

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-7
	pos0
	-9.4

	
	
	
	
	
	G-FR1-A3B-5
	pos1
	-10.6



Table 8.2.13.2-7: Minimum requirements for PUSCH, Type B, 10 MHz channel bandwidth, 30 kHz SCS FDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-9.8

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-9.5

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-13.3

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-13.1

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-15.5

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-15.8



Table 8.2.13.2-8: Minimum requirements for PUSCH, Type B, 10 MHz channel bandwidth, 30 kHz SCS TDD
	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
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-2.8

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-3.3

	
	4
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-6.5

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-7.0

	
	8
	Normal
	TDLA30-10 Low
	70% 
	G-FR1-A3B-8
	pos0
	-9.7

	
	
	
	
	
	G-FR1-A3B-6
	pos1
	-10.3



-----------------End Change 1---------------------

-----------------Start Change 2---------------------
[bookmark: _Toc61177991][bookmark: _Toc61178463][bookmark: _Toc74663378][bookmark: _Toc82621919][bookmark: _Toc90422766][bookmark: _Toc106782962][bookmark: _Toc107311853][bookmark: _Toc107419437][bookmark: _Toc107475064]8.3.12	Performance requirements for PUCCH format 1 with DM-RS bundling 
[bookmark: _Toc61177992][bookmark: _Toc61178464][bookmark: _Toc74663379][bookmark: _Toc82621920][bookmark: _Toc90422767][bookmark: _Toc106782963][bookmark: _Toc107311854][bookmark: _Toc107419438][bookmark: _Toc107475065]8.3.12.1	NACK to ACK requirements
[bookmark: _Toc61177993][bookmark: _Toc61178465][bookmark: _Toc74663380][bookmark: _Toc82621921][bookmark: _Toc90422768][bookmark: _Toc106782964][bookmark: _Toc107311855][bookmark: _Toc107419439][bookmark: _Toc107475066]8.3.12.1.1	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.
The NACK to ACK detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Table 8.3.12.1.1-1: Test Parameters
	Parameter
	Test 1
	Test 2

	Example TDD UL-DL pattern (Note1)
	15 kHz SCS: 
7D1S2U, S=6D:4G:4U
30 kHz SCS: TDD
7D1S2U, S=6D:4G:4U
	15 kHz SCS: FDD
30 kHz SCS: FDD

	Number of information bits
	2
	2

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	First PRB prior to frequency hopping
	0
	0

	Intra-slot frequency hopping
	disabled
	disabled

	Group and sequence hopping
	neither
	neither

	Hopping ID
	0
	0

	Initial cyclic shift
	0
	0

	First symbol
	0
	0

	Index of orthogonal cover code (timeDomainOCC)
	0
	0

	Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.



[bookmark: _Toc61177994][bookmark: _Toc61178466][bookmark: _Toc74663381][bookmark: _Toc82621922][bookmark: _Toc90422769][bookmark: _Toc106782965][bookmark: _Toc107311856][bookmark: _Toc107419440][bookmark: _Toc107475067]8.3.12.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.12.1.2-1 and table 8.3.12.1.2-2
Table 8.3.12.1.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth, 
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	-3.0

	2
	1
	2
	Normal
	TDLA30-10 Low
	-9.1



Table 8.3.12.1.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth,
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	-3.0

	2
	1
	2
	Normal
	TDLA30-10 Low
	-8.7




[bookmark: _Toc61177995][bookmark: _Toc61178467][bookmark: _Toc74663382][bookmark: _Toc82621923][bookmark: _Toc90422770][bookmark: _Toc106782966][bookmark: _Toc107311857][bookmark: _Toc107419441][bookmark: _Toc107475068]8.3.12.2	ACK missed detection requirements
[bookmark: _Toc61177996][bookmark: _Toc61178468][bookmark: _Toc74663383][bookmark: _Toc82621924][bookmark: _Toc90422771][bookmark: _Toc106782967][bookmark: _Toc107311858][bookmark: _Toc107419442][bookmark: _Toc107475069]8.3.12.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.12.1.1-1 are configured. 
The ACK missed detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
[bookmark: _Toc61177997][bookmark: _Toc61178469][bookmark: _Toc74663384][bookmark: _Toc82621925][bookmark: _Toc90422772][bookmark: _Toc106782968][bookmark: _Toc107311859][bookmark: _Toc107419443][bookmark: _Toc107475070]8.3.12.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.12.2.2-1 and table 8.3.12.2.2-2
Table 8.3.12.2.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth, 
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	-3.9

	2
	1
	2
	Normal
	TDLA30-10 Low
	-8.9



Table 8.3.12.2.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth,
	Test number 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-10 Low
	-3.8

	2
	1
	2
	Normal
	TDLA30-10 Low
	-8.5



8.3.13	Performance requirements for PUCCH format 3 with DMRS bundling
[bookmark: _Toc21127596][bookmark: _Toc29811805][bookmark: _Toc36817357][bookmark: _Toc37260279][bookmark: _Toc37267667][bookmark: _Toc44712269][bookmark: _Toc45893582][bookmark: _Toc53178304][bookmark: _Toc53178755][bookmark: _Toc61178993][bookmark: _Toc61179463][bookmark: _Toc67916759][bookmark: _Toc74663363][bookmark: _Toc82621904][bookmark: _Toc90422751][bookmark: _Toc106782947][bookmark: _Toc107311838][bookmark: _Toc107419422][bookmark: _Toc107475049]8.3.13.1	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. 
Table 8.3.13.1-1: Test Parameters 
	Parameter
	Test 1
	Test 2

	Eample TDD UL-DL pattern (Note1)
	15 kHz SCS: 
7D1S2U, S=6D:4G:4U
30 kHz SCS: TDD
7D1S2U, S=6D:4G:4U
	15 kHz SCS: FDD
30 kHz SCS: FDD

	Modulation order
	QPSK
	QPSK

	First PRB prior to frequency hopping
	0
	0

	Intra-slot frequency hopping
	disabled
	disabled

	Group and sequence hopping
	neither
	neither

	Hopping ID
	0
	0

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	[bookmark: _Toc21127597][bookmark: _Toc29811806][bookmark: _Toc36817358][bookmark: _Toc37260280][bookmark: _Toc37267668][bookmark: _Toc44712270][bookmark: _Toc45893583][bookmark: _Toc53178305][bookmark: _Toc53178756][bookmark: _Toc61178994][bookmark: _Toc61179464][bookmark: _Toc67916760][bookmark: _Toc74663364][bookmark: _Toc82621905][bookmark: _Toc90422752][bookmark: _Toc106782948][bookmark: _Toc107311839][bookmark: _Toc107419423][bookmark: _Toc107475050]Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.


8.3.13.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.13.2-1 and Table 8.3.13.2-2.
Table 8.3.13.2-1: Minimum requirements for PUCCH format 3 with DMRS bundling, 15 kHz SCS, 5MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	RX antennas
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	0.3

	
	
	
	
	
	Additional DM-RS
	-0.1

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-5.3

	
	
	
	
	
	Additional DM-RS
	-5.8



Table 8.3.13.2-2: Minimum requirements for PUCCH format 3 with DMRS bundling, 30 kHz SCS, 10MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	RX antennas
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	0.2

	
	
	
	
	
	Additional DM-RS
	0.0

	2
	`1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-5.2

	
	
	
	
	
	Additional DM-RS
	-5.6



-----------------End Change 2---------------------

-----------------Start Change 3---------------------
[bookmark: _Toc61178160][bookmark: _Toc61178632][bookmark: _Toc74670160][bookmark: _Toc76543808][bookmark: _Toc82622077][bookmark: _Toc90422924][bookmark: _Toc106783120][bookmark: _Toc107312011][bookmark: _Toc107419595][bookmark: _Toc107475224]11.2.1.12	Requirements for TB processing over multi-slot PUSCH (TBoMS)
Apply the requirements defined in clause 8.2.12 for 2Rx.
[bookmark: _Toc61179145][bookmark: _Toc61179615][bookmark: _Toc67916911][bookmark: _Toc74663532][bookmark: _Toc82622073][bookmark: _Toc90422920][bookmark: _Toc106783116][bookmark: _Toc107312007][bookmark: _Toc107419591][bookmark: _Toc107475220]11.2.1.13	Requirements for PUSCH with DM-RS bundling
Apply the requirements for 2Rx defined in clause 8.2.13 for 2Rx.
[bookmark: _Toc61179148][bookmark: _Toc61179618][bookmark: _Toc67916914][bookmark: _Toc74663535][bookmark: _Toc82622078][bookmark: _Toc90422925][bookmark: _Toc106783121][bookmark: _Toc107312012][bookmark: _Toc107419596][bookmark: _Toc107475225]11.2.2	Requirements for BS type 2-O
-----------------End Change 3---------------------

-----------------Start Change 4---------------------
[bookmark: _Toc21127751][bookmark: _Toc29811960][bookmark: _Toc36817512][bookmark: _Toc37260435][bookmark: _Toc37267823][bookmark: _Toc44712430][bookmark: _Toc45893742][bookmark: _Toc53178456][bookmark: _Toc53178907][bookmark: _Toc61179149][bookmark: _Toc61179619][bookmark: _Toc67916915][bookmark: _Toc74663536][bookmark: _Toc82622079][bookmark: _Toc90422926][bookmark: _Toc106783122][bookmark: _Toc107312013][bookmark: _Toc107419597][bookmark: _Toc107475226]11.2.2.9	Requirements for TB processing over multi-slot PUSCH (TBoMS)
[bookmark: _Toc21127752][bookmark: _Toc29811961][bookmark: _Toc36817513][bookmark: _Toc37260436][bookmark: _Toc37267824][bookmark: _Toc44712431][bookmark: _Toc45893743][bookmark: _Toc53178457][bookmark: _Toc53178908][bookmark: _Toc61179150][bookmark: _Toc61179620][bookmark: _Toc67916916][bookmark: _Toc74663537][bookmark: _Toc82622080][bookmark: _Toc90422927][bookmark: _Toc106783123][bookmark: _Toc107312014][bookmark: _Toc107419598][bookmark: _Toc107475227]11.2.2.9.1	General
The performance requirement of PUSCH TBoMS 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 11.2.2.9.1-1: Test parameters for testing PUSCH TBoMS
	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 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

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

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	10

	
	Number of slots allocated for TBoMS PUSCH
	2

	
	Number of repetitions of a single TBoMS
	1

	Frequency domain resource assignment
	RB assignment
	5 RBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

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

	
	Time density (LPT-RS)
	Disabled

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



[bookmark: _Toc21127753][bookmark: _Toc29811962][bookmark: _Toc36817514][bookmark: _Toc37260437][bookmark: _Toc37267825][bookmark: _Toc44712432][bookmark: _Toc45893744][bookmark: _Toc53178458][bookmark: _Toc53178909][bookmark: _Toc61179151][bookmark: _Toc61179621][bookmark: _Toc67916917][bookmark: _Toc74663538][bookmark: _Toc82622081][bookmark: _Toc90422928][bookmark: _Toc106783124][bookmark: _Toc107312015][bookmark: _Toc107419599][bookmark: _Toc107475228]11.2.2.9.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 11.2.2.9.2-1 to 11.2.2.9.2-2 at the given SNR. FRCs are defined in annex A.
Table 11.2.2.9.2-1: Minimum requirements for PUSCH TBoMS, Type B, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDD
	TDLA30-300 Low
	70%
	G-FR2-A3-27
	pos1
	-2.6



Table 11.2.2.9.2-2: Minimum requirements for PUSCH TBoMS, Type B, 50 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDD
	TDLA30-300 Low
	70%
	G-FR2-A3-29
	pos1
	-2.4



[bookmark: _Toc67916927][bookmark: _Toc74663548][bookmark: _Toc82622091][bookmark: _Toc90422938][bookmark: _Toc106783134][bookmark: _Toc107312025][bookmark: _Toc107419609][bookmark: _Toc107475238]11.2.2.10	Requirements for PUSCH with DM-RS bundling
[bookmark: _Toc67916928][bookmark: _Toc74663549][bookmark: _Toc82622092][bookmark: _Toc90422939][bookmark: _Toc106783135][bookmark: _Toc107312026][bookmark: _Toc107419610][bookmark: _Toc107475239]11.2.2.10.1	General
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ retransmissions.
Table 11.2.2.10.1-1: Test parameters for testing PUSCH with DM-RS bundling
	Parameter
	Value

	Transform precoding
	Disabled

	Example TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
DDSUU or DSUUU, S=10D:2G:2U 

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0,3 (Note 2)

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor 
	n2

	pusch-TimeDomainWindowLength
	2 slots

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Disabled

	configuration
	Time density (LPT-RS)
	Disabled

	NOTE 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots.
NOTE 2: The effective RV sequence is {0,2,3,1} with slot aggregation.



[bookmark: _Toc67916929][bookmark: _Toc74663550][bookmark: _Toc82622093][bookmark: _Toc90422940][bookmark: _Toc106783136][bookmark: _Toc107312027][bookmark: _Toc107419611][bookmark: _Toc107475240]11.2.2.10.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.10.2-1 and 11.2.2.10.2-2 at the given SNR for 1Tx. FRCs are defined in annex A. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
Table 11.2.2.10.2-1: Minimum requirements for PUSCH, TypeB, 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
	TDLA30-75
	70% 
	G-FR2-A3B-1
	pos1
	-3.9



Table 11.2.2.10.2-2: Minimum requirements for PUSCH, TypeB, 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
	TDLA30-75
	70% 
	G-FR2-A3B-2
	pos1
	-3.5



-----------------End Change 4---------------------

-----------------Start Change 5---------------------
11.3.1.8 Performance requirements for PUCCH format 1 with DMRS bundling
Apply the requirements defined in clause 8.3.12 for 2Rx.
11.3.1.9 Performance requirements for PUCCH format 3 with DMRS bundling
Apply the requirements defined in clause 8.3.13 for 2Rx.
-----------------End Change 5---------------------

-----------------Start Change 6---------------------
11.3.2.7	Performance requirements for PUCCH format 1 with DMRS bundling
11.3.2.7.1	NACK to ACK requirements
11.3.2.7.1.1	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.
The NACK to ACK detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Table 11.3.2.7.1.1-1: Test Parameters
	Parameter
	Test 

	Example TDD UL-DL pattern (Note1) 
	60 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU
120 kHz SCS:
DDSUU, S=10D:2G:2U, DSUUU or DSUUU

	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

	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 

	PUCCH-TimeDomainWindowLength
	2 

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.


11.3.2.7.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 11.3.2.7.1.2-1 and table 11.3.2.7.1.2-2
Table 11.3.2.7.1.2-1: Minimum requirements for PUCCH format 1 with DMRS bundling, 60 kHz SCS, 50MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-75 Low
	-3.3



Table 11.3.2.7.1.2-2: Minimum requirements for PUCCH format 1 with DMRS bundling, 120 kHz SCS, 50MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-75 Low
	-3.2




11.3.2.7.2	ACK missed detection requirements
11.3.2.7.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 11.3.2.7.2.1-1 are configured. 
The ACK missed detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
11.3.2.7.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.7.2.2-1 to table 11.3.2.7.2.2-2
Table 11.3.2.7.2.2-1: Minimum requirements for PUCCH format 1 with JCE, 60 kHz SCS, 50MHz channel bandwidth
	Test Number
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-75 Low
	[-4.8]



Table 11.3.2.7.2.2-1: Minimum requirements for PUCCH format 1 with JCE, 120 kHz SCS, 100MHz channel bandwidth
	Test Number
	Number of Tx antennas
	Number of demodulation branches
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	1
	2
	Normal
	TDLA30-75 Low
	-4.9



11.3.2.8	Performance requirements for PUCCH format 3 with DMRS bunding
11.3.2.8.1	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. 
Table 11.3.2.8.1-1: Test Parameters 
	Parameter
	Test 

	Example TDD UL-DL pattern (Note 1)
	60 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU
120 kHz SCS:
DDSUU, S=10D:2G:2U or DSUUU

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	0

	Number of slots for PUCCH repetition
	2 

	PUCCH-TimeDomainWindowLength
	2 

	Note 1: The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pucch-TimeDomainWindowLength and PUCCH aggregation factor are configured as 2 slots.
The UL (re)transmission of PUCCH is only scheduled for the actual TDW including 2 consecutive UL slots.



11.3.2.8.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.8.2-1 and Table 11.3.2.8.2-2.
Table 11.3.2.8.2-1: Minimum requirements for PUCCH format 3 with JCE, 60 kHz SCS, 50MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No additional DM-RS
	0.1

	
	
	
	
	
	Additional DM-RS
	-0.2



Table 11.3.2.8.2-2: Minimum requirements for PUCCH format 3 with JCE, 120 kHz SCS, 50MHz channel bandwidth
	Test 
	Number of
	Number of
	Cyclic 
	Propagation
	Additional 
	Channel bandwidth / SNR (dB)

	Number
	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (Annex G)
	DM-RS configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No additional DM-RS
	0.7

	
	
	
	
	
	Additional DM-RS
	-0.1



-----------------End Change 6---------------------

-----------------Start Change 7---------------------
[bookmark: _Toc53178504][bookmark: _Toc53178955][bookmark: _Toc61179200][bookmark: _Toc61179670][bookmark: _Toc67916972][bookmark: _Toc74663593][bookmark: _Toc82622136][bookmark: _Toc90422983][bookmark: _Toc106783185][bookmark: _Toc107312077][bookmark: _Toc107419661][bookmark: _Toc107475298]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-2, table A.3-2A, table A.3-4, and table A.3-6 for FR1 PUSCH performance requirements:
[bookmark: _Hlk108106483]-	FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-2A for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer.
-	FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer. 
[bookmark: _Hlk109784482]The parameters for the reference measurement channels are specified in table A.3-X1 for FR1 PUSCH performance requirements for TB processing over multi-slot PUSCH:
-	FRC parameters are specified in table A.3-X1 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.3-7 to table A.3-12 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-10 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-11 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-12 for FR2 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.3-13 for FR2 PUSCH performance requirements for 2-step RA type:
[bookmark: _Hlk56000993]-	FRC parameters are specified in table A.3-13 for FR2 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.3-X2 for FR2 PUSCH performance requirements for TBoMS:
-	FRC parameters are specified in table A.3-X2 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-----------------Unchanged part skipped---------------------
Table A.3-13: 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
	G-FR2-A3-25
	G-FR2-A3-26

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	2
	2

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

	Modulation
	QPSK
	QPSK

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

	Payload size (bits)
	72
	72

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	88
	88

	Total number of bits per slot
	384
	384

	Total number of symbols per slot
	192
	192

	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= 2 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-X1: 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
	G-FR1-A3-35
	G-FR1-A3-36
	G-FR1-A3-37
	G-FR1-A3-38

	Number of TBoMS slots
	2
	4
	2
	4

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks per slot
	5
	5
	5 
	5

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	552
	1128
	552
	1128

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits) 
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	568
	1144
	568
	1144

	Total number of bits over all TBoMS slots
	2880
	5760
	2880
	5760

	Total resource elements over all TBoMS slots
	1440
	2880
	1440
	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= 2 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-X2: 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
	G-FR2-A3-27
	G-FR2-A3-29

	Number of TBoMS slots
	2
	2

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks per slot
	5
	5

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

	Modulation
	QPSK
	QPSK

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

	Payload size (bits)
	552
	552

	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)
	568
	568

	Total number of bits over all TBoMS slots
	2880
	2880

	Total resource elements over all TBoMS slots
	1440
	1440

	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 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc21100221][bookmark: _Toc29810019][bookmark: _Toc36645412][bookmark: _Toc37272466][bookmark: _Toc61179201][bookmark: _Toc61179671][bookmark: _Toc67916973][bookmark: _Toc74663594][bookmark: _Toc82622137][bookmark: _Toc90422984][bookmark: _Toc106783186][bookmark: _Toc107312078][bookmark: _Toc107419662][bookmark: _Toc107475299]A.3A	Fixed Reference Channels for performance requirements (QPSK, R=99/1024)
-----------------End Change 7---------------------

-----------------Start Change 8---------------------
[bookmark: _Toc67916974][bookmark: _Toc74663595][bookmark: _Toc82622138][bookmark: _Toc90422985][bookmark: _Toc106783187][bookmark: _Toc107312079][bookmark: _Toc107419663][bookmark: _Toc107475300]A.3B	Fixed Reference Channels for performance requirements (QPSK, R=308/1024)
The parameters for the reference measurement channel are specified in table A.3B-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-Y1 and table A.3B-Y2 for FR1 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-Y1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-Y2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-Y3 for FR2 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-Y3 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
Table A.3B-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-1
	G-FR1-A3B-2
	G-FR1-A3B-3
	G-FR1-A3B-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	52
	24
	106

	Data bearing CP-OFDM Symbols per slot (Note 1)
	1
	1
	1
	1

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	176
	368
	168
	768

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	192
	384
	184
	784

	Total number of bits per slot
	600
	1248
	576
	2544

	Total resource elements per slot
	300
	624
	288
	1272

	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, l0 = 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15]..


[bookmark: _Hlk110171982]
Table A.3B-Y1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-5
	G-FR1-A3B-6

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	2152
	2088

	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)
	2168
	2104

	Total number of bits per slot
	7200
	6912

	Total resource elements 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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-Y2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-7
	G-FR1-A3B-8

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	13
	13

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	2408
	2280

	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)
	2424
	2296

	Total number of bits per slot
	7800
	7488

	Total resource elements per slot
	3900
	3744

	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 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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-Y3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-1
	G-FR2-A3-2

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	66
	32

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	5632
	2792

	Transport block CRC (bits)
	24
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5656
	2808

	Total number of bits per slot
	19008
	9216

	Total resource elements per slot
	9504
	4608

	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 =10 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



-----------------End Change 8---------------------
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