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[bookmark: _Toc104311047][bookmark: _Toc106126748][bookmark: _Toc106177061][bookmark: _Toc114242229]8.2	Performance requirements for PUSCH
[bookmark: _Toc21127565][bookmark: _Toc29811774][bookmark: _Toc36817326][bookmark: _Toc37260243][bookmark: _Toc37267631][bookmark: _Toc44712233][bookmark: _Toc45893546][bookmark: _Toc53178268][bookmark: _Toc53178719][bookmark: _Toc61178945][bookmark: _Toc61179415][bookmark: _Toc67916711][bookmark: _Toc74663309][bookmark: _Toc82621849][bookmark: _Toc90422696][bookmark: _Toc106782892][bookmark: _Toc107311783][bookmark: _Toc107419367][bookmark: _Toc107474994][bookmark: _Toc114255587][bookmark: _Toc115186267]8.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21127566][bookmark: _Toc29811775][bookmark: _Toc36817327][bookmark: _Toc37260244][bookmark: _Toc37267632][bookmark: _Toc44712234][bookmark: _Toc45893547][bookmark: _Toc53178269][bookmark: _Toc53178720][bookmark: _Toc61178946][bookmark: _Toc61179416][bookmark: _Toc67916712][bookmark: _Toc74663310][bookmark: _Toc82621850][bookmark: _Toc90422697][bookmark: _Toc106782893][bookmark: _Toc107311784][bookmark: _Toc107419368][bookmark: _Toc107474995][bookmark: _Toc114255588][bookmark: _Toc115186268]8.2.1.1	General
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ retransmissions.
Table: 8.2.1.1-1 Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	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 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



[bookmark: _Toc21127567][bookmark: _Toc29811776][bookmark: _Toc36817328][bookmark: _Toc37260245][bookmark: _Toc37267633][bookmark: _Toc44712235][bookmark: _Toc45893548][bookmark: _Toc53178270][bookmark: _Toc53178721][bookmark: _Toc61178947][bookmark: _Toc61179417][bookmark: _Toc67916713][bookmark: _Toc74663311][bookmark: _Toc82621851][bookmark: _Toc90422698][bookmark: _Toc106782894][bookmark: _Toc107311785][bookmark: _Toc107419369][bookmark: _Toc107474996][bookmark: _Toc114255589][bookmark: _Toc115186269]8.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.1.2-1 to 8.2.1.2-4 at the given SNR. FRCs are defined in annex A.
Table 8.2.1.2-1: 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-1]
	pos1
	TBD



Table 8.2.1.2-2: 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-2]
	pos1
	TBD



Table 8.2.1.2-3: 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-1]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-1]
	pos1
	TBD



Table 8.2.1.2-4: 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-2]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-2]
	pos1
	TBD
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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 8.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	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, 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
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled
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The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.2.2-1 to 8.2.2.2-4 at the given SNR. FRCs are defined in annex A.
[bookmark: _Toc21100124][bookmark: _Toc29809922][bookmark: _Toc36645307][bookmark: _Toc37272361][bookmark: _Toc45884607][bookmark: _Toc53182631][bookmark: _Toc58860375][bookmark: _Toc58862879][bookmark: _Toc61182872][bookmark: _Toc66728187][bookmark: _Toc74962006][bookmark: _Toc75242916][bookmark: _Toc76545262][bookmark: _Toc82595365][bookmark: _Toc89955396][bookmark: _Toc98773823][bookmark: _Toc106201584]Table 8.2.2.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-3]
	pos1
	TBD



Table 8.2.2.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-4]
	pos1
	TBD



Table 8.2.2.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-3]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-3]
	pos1
	TBD



Table 8.2.2.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	[G-FR1-A3-4]
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	[G-FR1-A3-4]
	pos1
	TBD



[bookmark: _Toc53178280][bookmark: _Toc53178731][bookmark: _Toc61178957][bookmark: _Toc61179427][bookmark: _Toc67916723][bookmark: _Toc74663321][bookmark: _Toc82621861][bookmark: _Toc90422708][bookmark: _Toc106782904][bookmark: _Toc107311795][bookmark: _Toc107419379][bookmark: _Toc107475006][bookmark: _Toc114255599][bookmark: _Toc115186279]8.2.3	Requirements for UL timing adjustment
The performance requirement of UL timing adjustment is determined by a minimum required throughput for the moving UE at given SNR. The performance requirements assume HARQ retransmissions.
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table [A.3-3] are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive.
Table 8.2.3-1 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	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 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource
assignment
	RB assignment
	12 RB for each UE

	
	Starting PRB index
	Moving UE: 0
Stationary UE: 12

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	CSRS = 5, BSRS =0, for 20 RB

	Code block group based PUSCH transmission
	Disabled

	NOTE 1.	The transmission of SRS is optional. The transmission comb is configured as KTC = 2. The SRS periodic is configured as TSRS = 10 for 15kHz SCS and 20 for 30kHz SCS respectively.



[bookmark: _Toc82621863][bookmark: _Toc90422710][bookmark: _Toc106782906][bookmark: _Toc107311797][bookmark: _Toc107419381][bookmark: _Toc107475008][bookmark: _Toc114255601][bookmark: _Toc115186281]8.2.3.2	Minimum requirements
The throughput shall be ≥ 70% of the maximum throughput of the reference measurement channel as specified in Annex A for the moving UE at the SNR given in table 8.2.3.2-1 to table 8.2.3.2-4.
Table 8.2.3.2-1: Minimum requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	Scenario X
	70 %
	[G-FR1-A3-5]
	pos1
	TBD

	
	2
	Normal
	Scenario X
	70 %
	[G-FR1-A3-5]
	pos1
	TBD



Table 8.2.3.2-2: Minimum requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	Scenario X
	70 %
	[G-FR1-A3-6]
	pos1
	TBD

	
	2
	Normal
	Scenario X
	70 %
	[G-FR1-A3-6]
	pos1
	TBD



Table 8.2.3.2-3: Minimum requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	Scenario X
	70 %
	[G-FR1-A3-5]
	pos1
	TBD

	
	2
	Normal
	Scenario X
	70 %
	[G-FR1-A3-5]
	pos1
	TBD



Table 8.2.3.2-4: Minimum requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping 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
	1
	Normal
	Scenario X
	70 %
	[G-FR1-A3-6]
	pos1
	TBD

	
	2
	Normal
	Scenario X
	70 %
	[G-FR1-A3-6]
	pos1
	TBD



[bookmark: _Toc61178962][bookmark: _Toc61179432][bookmark: _Toc67916728][bookmark: _Toc74663326][bookmark: _Toc82621867][bookmark: _Toc90422714][bookmark: _Toc106782910][bookmark: _Toc107311801][bookmark: _Toc107419385][bookmark: _Toc107475012][bookmark: _Toc114255605][bookmark: _Toc115186285]8.2.4	Requirements for PUSCH repetition Type A
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The performance requirement of PUSCH is determined by a maximum block error probability (BLER) for a given SNR. The BLER is defined as the probability of incorrectly decoding the PUSCH information when the PUSCH information is sent. The performance requirements assume HARQ re-transmissions.
Table: 8.2.4.1-1 Test parameters for testing PUSCH repetition Type A
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 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 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



[bookmark: _Toc61178964][bookmark: _Toc61179434][bookmark: _Toc67916730][bookmark: _Toc74663328][bookmark: _Toc82621869][bookmark: _Toc90422716][bookmark: _Toc106782912][bookmark: _Toc107311803][bookmark: _Toc107419387][bookmark: _Toc107475014][bookmark: _Toc114255607][bookmark: _Toc115186287]8.2.4.2	Minimum requirements
The BLER shall be equal to or smaller than the required target BLER for the FRCs stated in tables 8.2.4.2-1 to 8.2.4.2-4 at the given SNR. FRCs are defined in annex A.
Table 8.2.4.2-1: Minimum requirements for PUSCH repetition TypeA, PUSCH mapping 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])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-1]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-1]
	pos1
	TBD

	Note 1: 	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 8.2.4.2-2: Minimum requirements for PUSCH, PUSCH mapping 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])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-2]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-2]
	pos1
	TBD

	Note 1: 	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 8.2.4.2-3: Minimum requirements for PUSCH, PUSCH mapping 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])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-1]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-1]
	pos1
	TBD

	Note 1: 	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 8.2.4.2-4: Minimum requirements for PUSCH, PUSCH mapping 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])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-2]
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	[G-FR1-A3A-2]
	pos1
	TBD

	Note 1: 	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.
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