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################## Start of Change #1 ######################
[bookmark: _Toc114242227][bookmark: _Toc123044171][bookmark: _Toc124157810][bookmark: _Toc124259733][bookmark: _Toc130584804][bookmark: _Toc137464460][bookmark: _Toc138884129][bookmark: _Toc145643330][bookmark: _Toc155469431][bookmark: _Toc161667777][bookmark: _Toc169708595]8	Conducted performance requirements
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Conducted performance requirements specify the ability of the SAN type 1-H to correctly transmit and receive signals in various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s) (for SAN type 1-H).
Conducted performance requirements for the SAN are specified for the fixed reference channels defined in annex A and for the propagation conditions defined in Recommendation ITU-R P.618 (Propagation data and prediction methods required for the design of Earth-space telecommunication systems).
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a SAN supporting carrier aggregation are defined in terms of single carrier requirements.
For FDD operation the requirements in clause 8 shall be met with the transmitter units associated with TAB connectors (for SAN type 1-H) in the operating band turned ON.
NOTE:	In normal operating conditions, TAB connectors (for SAN type 1-H) in FDD operation are configured to transmit and receive at the same time. The associated transmitter unit(s) may be OFF for some of the tests as specified in TS 38.181 [3].
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 power in the slot on a single on a single TAB connector (for SAN type 1-H).
N	is the noise density integrated in a bandwidth corresponding to the transmission bandwidth over the same duration where signal energy exists on a single TAB connector (for SAN type 1-H).

[bookmark: _Toc104311047][bookmark: _Toc106126748][bookmark: _Toc106177061][bookmark: _Toc114242229][bookmark: _Toc123044173][bookmark: _Toc124157812][bookmark: _Toc124259735][bookmark: _Toc130584806][bookmark: _Toc137464462][bookmark: _Toc138884131][bookmark: _Toc145643332][bookmark: _Toc155469433][bookmark: _Toc161667779][bookmark: _Toc169708597]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][bookmark: _Toc123044174][bookmark: _Toc124157813][bookmark: _Toc124259736][bookmark: _Toc130584807][bookmark: _Toc137464463][bookmark: _Toc138884132][bookmark: _Toc145643333][bookmark: _Toc155469434][bookmark: _Toc161667780][bookmark: _Toc169708598]8.2.1	Requirements for PUSCH with transform precoding disabled
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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: 8.2.1.1-1 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
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The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.1.2-1 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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	3.2

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	1.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	-0.7

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	-1.2



Table 8.2.1.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	2.9

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	1.4

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	-1.0

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	-1.4



Table 8.2.1.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	3.3

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	1.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	-0.6

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	-1.2



Table 8.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	2.9

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	1.3

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	-1.0

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	-1.4
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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.
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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	3.7

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	1.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	-0.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	-1.2



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	3.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	1.3

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	-0.7

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	-1.4



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	3.7

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	1.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	-0.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-5
	pos1
	-1.2



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	3.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	1.3

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	-0.7

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	 G-FR1-NTN-A3-6
	pos1
	-1.4



[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][bookmark: _Toc123044180][bookmark: _Toc124157819][bookmark: _Toc124259742][bookmark: _Toc130584813][bookmark: _Toc137464469][bookmark: _Toc138884138][bookmark: _Toc145643339][bookmark: _Toc155469440][bookmark: _Toc161667786][bookmark: _Toc169708604]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.3-1 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.
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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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-2
	pos1
	4.1

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-2
	pos1
	-0.3



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-4
	pos1
	3.6

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-4
	pos1
	-0.5



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-2
	pos1
	4.2

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-2
	pos1
	-0.3



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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-4
	pos1
	3.6

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-4
	pos1
	-0.4
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[bookmark: _Toc61178963][bookmark: _Toc61179433][bookmark: _Toc67916729][bookmark: _Toc74663327][bookmark: _Toc82621868][bookmark: _Toc90422715][bookmark: _Toc106782911][bookmark: _Toc107311802][bookmark: _Toc107419386][bookmark: _Toc107475013][bookmark: _Toc114255606][bookmark: _Toc115186286][bookmark: _Toc123044183][bookmark: _Toc124157822][bookmark: _Toc124259745][bookmark: _Toc130584816][bookmark: _Toc137464472][bookmark: _Toc138884141][bookmark: _Toc145643342][bookmark: _Toc155469443][bookmark: _Toc161667789][bookmark: _Toc169708607]8.2.4.1	General
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

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	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.
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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 in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-5.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-8.5

	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, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2]
	pos1
	-5.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-8.5

	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 B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-5.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-8.5

	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 B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex DG)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-5.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-8.5

	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.



[bookmark: _Toc104311048][bookmark: _Toc106126749][bookmark: _Toc106177062][bookmark: _Toc114242230][bookmark: _Toc123044185][bookmark: _Toc124157824][bookmark: _Toc124259747][bookmark: _Toc130584818][bookmark: _Toc137464474][bookmark: _Toc138884143][bookmark: _Toc145643344][bookmark: _Toc155469445][bookmark: _Toc161667791][bookmark: _Toc169708609]8.3	Performance requirements for PUCCH
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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
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The DTX to ACK probability shall not exceed 1% for all PUCCH formats carrying ACK/NACK bits:
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 8.3.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	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
	12 for 2 symbols



The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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 8.3.2.2-1 and in table 8.3.2.2-2.
Table 8.3.2.2-1: Minimum requirements for PUCCH format 0, 15 kHz SCS and 5MHz channel bandwidth in FR1-NTN
	Number of 
TX antennas
	Number of RX 
antennas
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	NTN-TDLA100-200 Low
	8.9

	
	2
	NTN-TDLA100-200 Low
	3.3



Table 8.3.2.2-2: Minimum requirements for PUCCH format 0, 30 kHz SCS and 10MHz channel bandwidth in FR1-NTN
	Number of 
TX antennas
	Number of RX 
antennas
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	NTN-TDLA100-200 Low
	11.1

	
	2
	NTN-TDLA100-200 Low
	4.8
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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 8.3.3.1.1-1: 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 38.101-5 [11] clause 6.3.3 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 8.3.3.1.2-1 and table 8.3.3.1.2-2.
Table 8.3.3.1.2-1: Minimum requirements for PUCCH format 1, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclisc Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	2.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	-4.1



Table 8.3.3.1.2-2: Minimum requirements for PUCCH format 1, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	3.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	-3.5
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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 8.3.3.1.1-1 are configured. 
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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.
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The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.3.2.2-1 and in table 8.3.3.2.2-2.
Table 8.3.3.2.2-1: Minimum requirements for PUCCH format 1, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	-4.6



Table 8.3.3.2.2-2: Minimum requirements for PUCCH format 1, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclisc Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	3.1

	
	2
	Normal
	NTN-TDLA100-200 Low
	-3.4



[bookmark: _Toc21127588][bookmark: _Toc29811797][bookmark: _Toc36817349][bookmark: _Toc37260271][bookmark: _Toc37267659][bookmark: _Toc44712261][bookmark: _Toc45893574][bookmark: _Toc53178296][bookmark: _Toc53178747][bookmark: _Toc61178985][bookmark: _Toc61179455][bookmark: _Toc67916751][bookmark: _Toc74663355][bookmark: _Toc82621896][bookmark: _Toc90422743][bookmark: _Toc106782939][bookmark: _Toc107311830][bookmark: _Toc107419414][bookmark: _Toc107475041][bookmark: _Toc123044199][bookmark: _Toc124157838][bookmark: _Toc124259761][bookmark: _Toc130584832][bookmark: _Toc137464488][bookmark: _Toc138884157][bookmark: _Toc145643358][bookmark: _Toc155469459][bookmark: _Toc161667805][bookmark: _Toc169708623]8.3.4	Performance requirements for PUCCH format 2
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 8.3.4.1.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A 

	First PRB after frequency hopping
	N/A

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc29811800][bookmark: _Toc36817352][bookmark: _Toc21127591]The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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.
[bookmark: _Toc37260274][bookmark: _Toc37267662][bookmark: _Toc44712264][bookmark: _Toc45893577][bookmark: _Toc53178299][bookmark: _Toc53178750][bookmark: _Toc61178988][bookmark: _Toc61179458][bookmark: _Toc67916754][bookmark: _Toc74663358][bookmark: _Toc82621899][bookmark: _Toc90422746][bookmark: _Toc106782942][bookmark: _Toc107311833][bookmark: _Toc107419417][bookmark: _Toc107475044][bookmark: _Toc123044202][bookmark: _Toc124157841][bookmark: _Toc124259764][bookmark: _Toc130584835][bookmark: _Toc137464491][bookmark: _Toc138884160][bookmark: _Toc145643361][bookmark: _Toc155469462][bookmark: _Toc161667808][bookmark: _Toc169708626]8.3.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.4.1.2-1 and table 8.3.4.1.2-2 for 4 UCI bits.
Table 8.3.4.1.2-1: Minimum requirements for PUCCH format 2, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	14.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	4.7



Table 8.3.4.1.2-2: Minimum requirements for PUCCH format 2, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	12.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	4.4



[bookmark: _Toc21127592][bookmark: _Toc29811801][bookmark: _Toc36817353][bookmark: _Toc37260275][bookmark: _Toc37267663][bookmark: _Toc44712265][bookmark: _Toc45893578][bookmark: _Toc53178300][bookmark: _Toc53178751][bookmark: _Toc61178989][bookmark: _Toc61179459][bookmark: _Toc67916755][bookmark: _Toc74663359][bookmark: _Toc82621900][bookmark: _Toc90422747][bookmark: _Toc106782943][bookmark: _Toc107311834][bookmark: _Toc107419418][bookmark: _Toc107475045][bookmark: _Toc123044203][bookmark: _Toc124157842][bookmark: _Toc124259765][bookmark: _Toc130584836][bookmark: _Toc137464492][bookmark: _Toc138884161][bookmark: _Toc145643362][bookmark: _Toc155469463][bookmark: _Toc161667809][bookmark: _Toc169708627]8.3.4.2	UCI BLER performance requirements
[bookmark: _Toc21127593][bookmark: _Toc29811802][bookmark: _Toc36817354][bookmark: _Toc37260276][bookmark: _Toc37267664][bookmark: _Toc44712266][bookmark: _Toc45893579][bookmark: _Toc53178301][bookmark: _Toc53178752][bookmark: _Toc61178990][bookmark: _Toc61179460][bookmark: _Toc67916756][bookmark: _Toc74663360][bookmark: _Toc82621901][bookmark: _Toc90422748][bookmark: _Toc106782944][bookmark: _Toc107311835][bookmark: _Toc107419419][bookmark: _Toc107475046][bookmark: _Toc123044204][bookmark: _Toc124157843][bookmark: _Toc124259766][bookmark: _Toc130584837][bookmark: _Toc137464493][bookmark: _Toc138884162][bookmark: _Toc145643363][bookmark: _Toc155469464][bookmark: _Toc161667810][bookmark: _Toc169708628]8.3.4.2.1	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 38.101-5 [11] clause 6.3.3 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 8.3.4.2.1-1: 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



[bookmark: _Toc21127594][bookmark: _Toc29811803][bookmark: _Toc36817355][bookmark: _Toc37260277][bookmark: _Toc37267665][bookmark: _Toc44712267][bookmark: _Toc45893580][bookmark: _Toc53178302][bookmark: _Toc53178753][bookmark: _Toc61178991][bookmark: _Toc61179461][bookmark: _Toc67916757][bookmark: _Toc74663361][bookmark: _Toc82621902][bookmark: _Toc90422749][bookmark: _Toc106782945][bookmark: _Toc107311836][bookmark: _Toc107419420][bookmark: _Toc107475047][bookmark: _Toc123044205][bookmark: _Toc124157844][bookmark: _Toc124259767][bookmark: _Toc130584838][bookmark: _Toc137464494][bookmark: _Toc138884163][bookmark: _Toc145643364][bookmark: _Toc155469465][bookmark: _Toc161667811][bookmark: _Toc169708629]8.3.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.4.2.2-1 and table 8.3.4.2.2-2 for 22 UCI bits.
Table 8.3.4.2.2-1: Minimum requirements for PUCCH format 2, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	6.3

	
	2
	Normal
	NTN-TDLA100-200 Low
	0.8



Table 8.3.4.2.2-2: Minimum requirements for PUCCH format 2, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	6.4

	
	2
	Normal
	NTN-TDLA100-200 Low
	0.5



[bookmark: _Toc21127595][bookmark: _Toc29811804][bookmark: _Toc36817356][bookmark: _Toc37260278][bookmark: _Toc37267666][bookmark: _Toc44712268][bookmark: _Toc45893581][bookmark: _Toc53178303][bookmark: _Toc53178754][bookmark: _Toc61178992][bookmark: _Toc61179462][bookmark: _Toc67916758][bookmark: _Toc74663362][bookmark: _Toc82621903][bookmark: _Toc90422750][bookmark: _Toc106782946][bookmark: _Toc107311837][bookmark: _Toc107419421][bookmark: _Toc107475048][bookmark: _Toc123044206][bookmark: _Toc124157845][bookmark: _Toc124259768][bookmark: _Toc130584839][bookmark: _Toc137464495][bookmark: _Toc138884164][bookmark: _Toc145643365][bookmark: _Toc155469466][bookmark: _Toc161667812][bookmark: _Toc169708630]8.3.5	Performance requirements for PUCCH format 3
[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][bookmark: _Toc123044207][bookmark: _Toc124157846][bookmark: _Toc124259769][bookmark: _Toc130584840][bookmark: _Toc137464496][bookmark: _Toc138884165][bookmark: _Toc145643366][bookmark: _Toc155469467][bookmark: _Toc161667813][bookmark: _Toc169708631]8.3.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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 8.3.5.1-1: Test Parameters 
	Parameter
	Test 

	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

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	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][bookmark: _Toc123044208][bookmark: _Toc124157847][bookmark: _Toc124259770][bookmark: _Toc130584841][bookmark: _Toc137464497][bookmark: _Toc138884166][bookmark: _Toc145643367][bookmark: _Toc155469468][bookmark: _Toc161667814][bookmark: _Toc169708632]8.3.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.5.2-1 and Table 8.3.5.2-2.
Table 8.3.5.2-1: Minimum requirements for PUCCH format 3, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	Additioanal DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	6.6

	
	
	
	
	Additional DM-RS
	6.4

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	0.3

	
	
	
	
	Additional DM-RS
	0.0



Table 8.3.5.2-2: Minimum requirements for PUCCH format 3, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	Additioanal DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	9.2

	
	
	
	
	Additional DM-RS
	8.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	1.6

	
	
	
	
	Additional DM-RS
	1.5



[bookmark: _Toc21127598][bookmark: _Toc29811807][bookmark: _Toc36817359][bookmark: _Toc37260281][bookmark: _Toc37267669][bookmark: _Toc44712271][bookmark: _Toc45893584][bookmark: _Toc53178306][bookmark: _Toc53178757][bookmark: _Toc61178995][bookmark: _Toc61179465][bookmark: _Toc67916761][bookmark: _Toc74663365][bookmark: _Toc82621906][bookmark: _Toc90422753][bookmark: _Toc106782949][bookmark: _Toc107311840][bookmark: _Toc107419424][bookmark: _Toc107475051][bookmark: _Toc123044209][bookmark: _Toc124157848][bookmark: _Toc124259771][bookmark: _Toc130584842][bookmark: _Toc137464498][bookmark: _Toc138884167][bookmark: _Toc145643368][bookmark: _Toc155469469][bookmark: _Toc161667815][bookmark: _Toc169708633]8.3.6	Performance requirements for PUCCH format 4
[bookmark: _Toc21127599][bookmark: _Toc29811808][bookmark: _Toc36817360][bookmark: _Toc37260282][bookmark: _Toc37267670][bookmark: _Toc44712272][bookmark: _Toc45893585][bookmark: _Toc53178307][bookmark: _Toc53178758][bookmark: _Toc61178996][bookmark: _Toc61179466][bookmark: _Toc67916762][bookmark: _Toc74663366][bookmark: _Toc82621907][bookmark: _Toc90422754][bookmark: _Toc106782950][bookmark: _Toc107311841][bookmark: _Toc107419425][bookmark: _Toc107475052][bookmark: _Toc123044210][bookmark: _Toc124157849][bookmark: _Toc124259772][bookmark: _Toc130584843][bookmark: _Toc137464499][bookmark: _Toc138884168][bookmark: _Toc145643369][bookmark: _Toc155469470][bookmark: _Toc161667816][bookmark: _Toc169708634]8.3.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The transient period as specified in TS 38.101-5 [11] clause 6.3.3 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 8.3.6.1-1: 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



[bookmark: _Toc21127600][bookmark: _Toc29811809][bookmark: _Toc36817361][bookmark: _Toc37260283][bookmark: _Toc37267671][bookmark: _Toc44712273][bookmark: _Toc45893586][bookmark: _Toc53178308][bookmark: _Toc53178759][bookmark: _Toc61178997][bookmark: _Toc61179467][bookmark: _Toc67916763][bookmark: _Toc74663367][bookmark: _Toc82621908][bookmark: _Toc90422755][bookmark: _Toc106782951][bookmark: _Toc107311842][bookmark: _Toc107419426][bookmark: _Toc107475053][bookmark: _Toc123044211][bookmark: _Toc124157850][bookmark: _Toc124259773][bookmark: _Toc130584844][bookmark: _Toc137464500][bookmark: _Toc138884169][bookmark: _Toc145643370][bookmark: _Toc155469471][bookmark: _Toc161667817][bookmark: _Toc169708635]8.3.6.2	Minimum requirement
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.6.2-1 and Table 8.3.6.2-2.
Table 8.3.6.2-1: Minimum requirements for PUCCH format 4, 15 kHz SCS and 5MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	Additioanal DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	8.9

	
	
	
	
	Additional DM-RS
	8.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	2.5

	
	
	
	
	Additional DM-RS
	2.2



Table 8.3.6.2-2: Minimum requirements for PUCCH format 4, 30 kHz SCS and 10MHz channel bandwidth
	Number of 
TX antennas
	Number of RX 
antennas
	Cyclics Prefix
	Propagation conditions and
correlation matrix (Annex DX)
	Additioanal DM-RS configuration
	SNR (dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	10.5

	
	
	
	
	Additional DM-RS
	10.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	No additional DM-RS
	3.5

	
	
	
	
	Additional DM-RS
	3.3
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[bookmark: _Toc21127603][bookmark: _Toc29811812][bookmark: _Toc36817364][bookmark: _Toc37260286][bookmark: _Toc37267674][bookmark: _Toc44712276][bookmark: _Toc45893589][bookmark: _Toc53178311][bookmark: _Toc53178762][bookmark: _Toc61179000][bookmark: _Toc61179470][bookmark: _Toc67916766][bookmark: _Toc74663370][bookmark: _Toc82621911][bookmark: _Toc90422758][bookmark: _Toc106782954][bookmark: _Toc107311845][bookmark: _Toc107419429][bookmark: _Toc107475056][bookmark: _Toc114255649][bookmark: _Toc115186329][bookmark: _Toc123044214][bookmark: _Toc124157853][bookmark: _Toc124259776][bookmark: _Toc130584847][bookmark: _Toc137464503][bookmark: _Toc138884172][bookmark: _Toc145643373][bookmark: _Toc155469474][bookmark: _Toc161667820][bookmark: _Toc169708638]8.3.7.2	Performance requirements for multi-slot PUCCH format 1
[bookmark: _Toc21127604][bookmark: _Toc29811813][bookmark: _Toc36817365][bookmark: _Toc37260287][bookmark: _Toc37267675][bookmark: _Toc44712277][bookmark: _Toc45893590][bookmark: _Toc53178312][bookmark: _Toc53178763][bookmark: _Toc61179001][bookmark: _Toc61179471][bookmark: _Toc67916767][bookmark: _Toc74663371][bookmark: _Toc82621912][bookmark: _Toc90422759][bookmark: _Toc106782955][bookmark: _Toc107311846][bookmark: _Toc107419430][bookmark: _Toc107475057][bookmark: _Toc114255650][bookmark: _Toc115186330][bookmark: _Toc123044215][bookmark: _Toc124157854][bookmark: _Toc124259777][bookmark: _Toc130584848][bookmark: _Toc137464504][bookmark: _Toc138884173][bookmark: _Toc145643374][bookmark: _Toc155469475][bookmark: _Toc161667821][bookmark: _Toc169708639]8.3.7.2.1	NACK to ACK requirements
[bookmark: _Toc21127605][bookmark: _Toc29811814][bookmark: _Toc36817366][bookmark: _Toc37260288][bookmark: _Toc37267676][bookmark: _Toc44712278][bookmark: _Toc45893591][bookmark: _Toc53178313][bookmark: _Toc53178764][bookmark: _Toc61179002][bookmark: _Toc61179472][bookmark: _Toc67916768][bookmark: _Toc74663372][bookmark: _Toc82621913][bookmark: _Toc90422760][bookmark: _Toc106782956][bookmark: _Toc107311847][bookmark: _Toc107419431][bookmark: _Toc107475058][bookmark: _Toc114255651][bookmark: _Toc115186331][bookmark: _Toc123044216][bookmark: _Toc124157855][bookmark: _Toc124259778][bookmark: _Toc130584849][bookmark: _Toc137464505][bookmark: _Toc138884174][bookmark: _Toc145643375][bookmark: _Toc155469476][bookmark: _Toc161667822][bookmark: _Toc169708640]8.3.7.2.1.1	General
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when a NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ],
where:
-	[image: ]denotes the total number of NACK bits transmitted
-	[image: ]denotes the number of NACK bits decoded as ACK bits at the receiver, i.e., the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e., NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 8.3.7.2.1.1-1: 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



[bookmark: _Toc21127606][bookmark: _Toc29811815][bookmark: _Toc36817367][bookmark: _Toc37260289][bookmark: _Toc37267677][bookmark: _Toc44712279][bookmark: _Toc45893592][bookmark: _Toc53178314][bookmark: _Toc53178765][bookmark: _Toc61179003][bookmark: _Toc61179473][bookmark: _Toc67916769][bookmark: _Toc74663373][bookmark: _Toc82621914][bookmark: _Toc90422761][bookmark: _Toc106782957][bookmark: _Toc107311848][bookmark: _Toc107419432][bookmark: _Toc107475059][bookmark: _Toc114255652][bookmark: _Toc115186332][bookmark: _Toc123044217][bookmark: _Toc124157856][bookmark: _Toc124259779][bookmark: _Toc130584850][bookmark: _Toc137464506][bookmark: _Toc138884175][bookmark: _Toc145643376][bookmark: _Toc155469477][bookmark: _Toc161667823][bookmark: _Toc169708641]8.3.7.2.1.2	Minimum requirements
The multi-slot NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.7.2.1.2-1 and 8.3.7.2.1.2-2.
Table 8.3.7.2.1.2-1: Minimum requirements for multi-slot PUCCH format 1 with 15kHz SCS 5MHz channel bandwidth
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	SNR (dB)

	antennas
	antennas
	
	(Annex DG)
	

	1
	1
	Normal
	NTN-TDLA100-200 Low
	0.6

	
	2
	Normal
	NTN-TDLA100-200 Low
	-6.6



Table 8.3.7.2.1.2-2: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS 10MHz channel bandwidth
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	SNR (dB)

	antennas
	antennas
	
	(Annex DG)
	

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	-5.6



[bookmark: _Toc21127607][bookmark: _Toc29811816][bookmark: _Toc36817368][bookmark: _Toc37260290][bookmark: _Toc37267678][bookmark: _Toc44712280][bookmark: _Toc45893593][bookmark: _Toc53178315][bookmark: _Toc53178766][bookmark: _Toc61179004][bookmark: _Toc61179474][bookmark: _Toc67916770][bookmark: _Toc74663374][bookmark: _Toc82621915][bookmark: _Toc90422762][bookmark: _Toc106782958][bookmark: _Toc107311849][bookmark: _Toc107419433][bookmark: _Toc107475060][bookmark: _Toc114255653][bookmark: _Toc115186333][bookmark: _Toc123044218][bookmark: _Toc124157857][bookmark: _Toc124259780][bookmark: _Toc130584851][bookmark: _Toc137464507][bookmark: _Toc138884176][bookmark: _Toc145643377][bookmark: _Toc155469478][bookmark: _Toc161667824][bookmark: _Toc169708642]8.3.7.2.2	ACK missed detection requirements
[bookmark: _Toc21127608][bookmark: _Toc29811817][bookmark: _Toc36817369][bookmark: _Toc37260291][bookmark: _Toc37267679][bookmark: _Toc44712281][bookmark: _Toc45893594][bookmark: _Toc123044219][bookmark: _Toc124157858][bookmark: _Toc124259781][bookmark: _Toc130584852][bookmark: _Toc137464508][bookmark: _Toc138884177][bookmark: _Toc145643378][bookmark: _Toc155469479][bookmark: _Toc161667825][bookmark: _Toc169708643]8.3.7.2.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.7.2.1.1-1 are configured.
[bookmark: _Toc21127609][bookmark: _Toc29811818][bookmark: _Toc36817370][bookmark: _Toc37260292][bookmark: _Toc37267680][bookmark: _Toc44712282][bookmark: _Toc45893595][bookmark: _Toc123044220][bookmark: _Toc124157859][bookmark: _Toc124259782][bookmark: _Toc130584853][bookmark: _Toc137464509][bookmark: _Toc138884178][bookmark: _Toc145643379][bookmark: _Toc155469480][bookmark: _Toc161667826][bookmark: _Toc169708644]8.3.7.2.2.2	Minimum requirements
The multi-slot ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.7.2.2.2-1 and 8.3.7.2.2.2-2.
Table 8.3.7.2.2.2-1: Minimum requirements for multi-slot PUCCH format 1 with 15kHz SCS 5MHz channel bandwidth
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	SNR (dB)

	antennas
	antennas
	
	(Annex DG)
	

	1
	1
	Normal
	NTN-TDLA100-200 Low
	-1.9

	
	2
	Normal
	NTN-TDLA100-200 Low
	-8.0



Table 8.3.7.2.2.2-2: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS 10MHz channel bandwidth
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	SNR (dB)

	antennas
	antennas
	
	(Annex DG)
	

	1
	1
	Normal
	NTN-TDLA100-200 Low
	-1.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	-7.6



[bookmark: _Toc104311049][bookmark: _Toc106126750][bookmark: _Toc106177063][bookmark: _Toc114242231][bookmark: _Toc123044221][bookmark: _Toc124157860][bookmark: _Toc124259783][bookmark: _Toc130584854][bookmark: _Toc137464510][bookmark: _Toc138884179][bookmark: _Toc145643380][bookmark: _Toc155469481][bookmark: _Toc161667827][bookmark: _Toc169708645]8.4	Performance requirements for PRACH
[bookmark: _Toc21127611][bookmark: _Toc29811820][bookmark: _Toc36817372][bookmark: _Toc37260294][bookmark: _Toc37267682][bookmark: _Toc44712284][bookmark: _Toc45893597][bookmark: _Toc53178317][bookmark: _Toc53178768][bookmark: _Toc61179006][bookmark: _Toc61179476][bookmark: _Toc67916772][bookmark: _Toc74663392][bookmark: _Toc82621933][bookmark: _Toc90422780][bookmark: _Toc106782976][bookmark: _Toc107311867][bookmark: _Toc107419451][bookmark: _Toc107475078][bookmark: _Toc114255671][bookmark: _Toc115186351][bookmark: _Toc123044222][bookmark: _Toc124157861][bookmark: _Toc124259784][bookmark: _Toc130584855][bookmark: _Toc137464511][bookmark: _Toc138884180][bookmark: _Toc145643381][bookmark: _Toc155469482][bookmark: _Toc161667828][bookmark: _Toc169708646]8.4.1	PRACH False alarm probability
[bookmark: _Toc21127612][bookmark: _Toc29811821][bookmark: _Toc36817373][bookmark: _Toc37260295][bookmark: _Toc37267683][bookmark: _Toc44712285][bookmark: _Toc45893598][bookmark: _Toc53178318][bookmark: _Toc53178769][bookmark: _Toc61179007][bookmark: _Toc61179477][bookmark: _Toc67916773][bookmark: _Toc74663393][bookmark: _Toc82621934][bookmark: _Toc90422781][bookmark: _Toc106782977][bookmark: _Toc107311868][bookmark: _Toc107419452][bookmark: _Toc107475079][bookmark: _Toc114255672][bookmark: _Toc115186352][bookmark: _Toc123044223][bookmark: _Toc124157862][bookmark: _Toc124259785][bookmark: _Toc130584856][bookmark: _Toc137464512][bookmark: _Toc138884181][bookmark: _Toc145643382][bookmark: _Toc155469483][bookmark: _Toc161667829][bookmark: _Toc169708647]8.4.1.1	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.
[bookmark: _Toc21127613][bookmark: _Toc29811822][bookmark: _Toc36817374][bookmark: _Toc37260296][bookmark: _Toc37267684][bookmark: _Toc44712286][bookmark: _Toc45893599][bookmark: _Toc53178319][bookmark: _Toc53178770][bookmark: _Toc61179008][bookmark: _Toc61179478][bookmark: _Toc67916774][bookmark: _Toc74663394][bookmark: _Toc82621935][bookmark: _Toc90422782][bookmark: _Toc106782978][bookmark: _Toc107311869][bookmark: _Toc107419453][bookmark: _Toc107475080][bookmark: _Toc114255673][bookmark: _Toc115186353][bookmark: _Toc123044224][bookmark: _Toc124157863][bookmark: _Toc124259786][bookmark: _Toc130584857][bookmark: _Toc137464513][bookmark: _Toc138884182][bookmark: _Toc145643383][bookmark: _Toc155469484][bookmark: _Toc161667830][bookmark: _Toc169708648]8.4.1.2	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc21127614][bookmark: _Toc29811823][bookmark: _Toc36817375][bookmark: _Toc37260297][bookmark: _Toc37267685][bookmark: _Toc44712287][bookmark: _Toc45893600][bookmark: _Toc53178320][bookmark: _Toc53178771][bookmark: _Toc61179009][bookmark: _Toc61179479][bookmark: _Toc67916775][bookmark: _Toc74663395][bookmark: _Toc82621936][bookmark: _Toc90422783][bookmark: _Toc106782979][bookmark: _Toc107311870][bookmark: _Toc107419454][bookmark: _Toc107475081][bookmark: _Toc114255674][bookmark: _Toc115186354][bookmark: _Toc123044225][bookmark: _Toc124157864][bookmark: _Toc124259787][bookmark: _Toc130584858][bookmark: _Toc137464514][bookmark: _Toc138884183][bookmark: _Toc145643384][bookmark: _Toc155469485][bookmark: _Toc161667831][bookmark: _Toc169708649]8.4.2	PRACH detection requirements
[bookmark: _Toc21127615][bookmark: _Toc29811824][bookmark: _Toc36817376][bookmark: _Toc37260298][bookmark: _Toc37267686][bookmark: _Toc44712288][bookmark: _Toc45893601][bookmark: _Toc53178321][bookmark: _Toc53178772][bookmark: _Toc61179010][bookmark: _Toc61179480][bookmark: _Toc67916776][bookmark: _Toc74663396][bookmark: _Toc82621937][bookmark: _Toc90422784][bookmark: _Toc106782980][bookmark: _Toc107311871][bookmark: _Toc107419455][bookmark: _Toc107475082][bookmark: _Toc114255675][bookmark: _Toc115186355][bookmark: _Toc123044226][bookmark: _Toc124157865][bookmark: _Toc124259788][bookmark: _Toc130584859][bookmark: _Toc137464515][bookmark: _Toc138884184][bookmark: _Toc145643385][bookmark: _Toc155469486][bookmark: _Toc161667832][bookmark: _Toc169708650]8.4.2.1	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. For AWGN, NTN-TDLA100, 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 8.4.2.1-1.
Table 8.4.2.1-1: Time error tolerance for AWGN, NTN-TDLA100-200
	PRACH
	PRACH SCS
	Time error tolerance

	preamble
	(kHz)
	AWGN
	NTN-TDLA100

	0
	1.25
	1.04 us
	1.324 us

	2
	1.25
	1.04 us
	1.324 us

	B4, C2
	15
	0.52 us
	0.804 us

	
	30
	0.26 us
	0.544 us



[bookmark: _Toc21127616][bookmark: _Toc29811825][bookmark: _Toc36817377][bookmark: _Toc37260299][bookmark: _Toc37267687][bookmark: _Toc44712289][bookmark: _Toc45893602][bookmark: _Toc53178322][bookmark: _Toc53178773][bookmark: _Toc61179011][bookmark: _Toc61179481][bookmark: _Toc67916777]The test preambles are listed in table A.4 and the test parameter msg1-FrequencyStart is set to 0.
[bookmark: _Toc74663397][bookmark: _Toc82621938][bookmark: _Toc90422785][bookmark: _Toc106782981][bookmark: _Toc107311872][bookmark: _Toc107419456][bookmark: _Toc107475083][bookmark: _Toc114255676][bookmark: _Toc115186356][bookmark: _Toc123044227][bookmark: _Toc124157866][bookmark: _Toc124259789][bookmark: _Toc130584860][bookmark: _Toc137464516][bookmark: _Toc138884185][bookmark: _Toc145643386][bookmark: _Toc155469487][bookmark: _Toc161667833][bookmark: _Toc169708651]8.4.2.2	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.4.2.2-1 to 8.4.2.2-3.
Table 8.4.2.2-1: PRACH missed detection test requirements, 1.25 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex DJ)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0
	Burst format 2

	1
	1
	AWGN
	0
	-12.0
	-17.4

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	0.7
	-9.7

	
	2
	AWGN
	0
	-14.5
	-19.8

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	-6.8
	-14.9



Table 8.4.2.2-2: PRACH missed detection test requirements, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex DJ)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format B4
	Burst format C2

	1
	1
	AWGN
	0
	-14.6
	-9.2

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	-2.7
	1.9

	
	2
	AWGN
	0
	-16.8
	-12.5

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	-4.8
	-4.8



Table 8.4.2.2-3: PRACH missed detection test requirements, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex DJ)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format B4
	Burst format C2

	1
	1
	AWGN
	0
	-14.4
	-9.2

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	-4.3
	0.1

	
	2
	AWGN
	0
	-16.5
	-11.9

	
	
	NTN-TDLA100-200 Low
	200 Hz 
	-10.0
	-5.8



################## End of Change #1 ######################


################## Start of Change #2 ######################
[bookmark: _Toc104311128][bookmark: _Toc106126829][bookmark: _Toc106177142][bookmark: _Toc114242310][bookmark: _Toc123044322][bookmark: _Toc124157961][bookmark: _Toc124259884][bookmark: _Toc130584956][bookmark: _Toc137464612][bookmark: _Toc138884281][bookmark: _Toc145643482][bookmark: _Toc155469583][bookmark: _Toc161667929][bookmark: _Toc169708747]A.3	Fixed Reference Channels for performance requirements (QPSK, R=308/1024)
The parameters for the reference measurement channel are specified in table A.3-1 for FR1-NTN PUSCH performance requirements:
-	FRC parameters are specified in table A.3-1 for FR1-NTN PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.3-2 for FR1-NTN PUSCH with transform precoding enabled, additional DM-RS position = pos0 and 1 transmission layer.

Table A.3-1: FRC parameters for FR1-NTN PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-NTN-A3-1
	G-FR1-NTN-A3-2
	G-FR1-NTN-A3-3
	G-FR1-NTN-A3-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	12
	24
	12

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

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

	Payload size (bits)
	2152
	1032
	2024
	1032

	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)
	2168
	1048
	2040
	1048

	Total number of bits per slot
	7200
	3456
	6912
	3456

	Total resource elements per slot
	3600
	1728
	3456
	1728

	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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [10].



Table A.3-2: FRC parameters for FR1-NTN PUSCH performance requirements, transform precoding enabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-NTN-A3-5
	G-FR1-NTN-A3-6

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	25
	24

	Data bearing 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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [10].



[bookmark: _Toc123044323][bookmark: _Toc124157962][bookmark: _Toc124259885][bookmark: _Toc130584957][bookmark: _Toc137464613][bookmark: _Toc138884282][bookmark: _Toc145643483][bookmark: _Toc155469584][bookmark: _Toc161667930][bookmark: _Toc169708748]A.3A	Fixed Reference Channels for performance requirements (QPSK, R=99/1024)
The parameters for the reference measurement channel are specified in table A.3A-1 for FR1-NTN PUSCH performance requirements:
-	FRC parameters are specified in table A.3A-1 for FR1-NTN PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.

Table A.3A-1: FRC parameters for FR1-NTN PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=99/1024)
	Reference channel
	G-FR1-NTN-A3A-1
	G-FR1-NTN-A3A-2

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	25
	24

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	99/1024
	99/1024

	Payload size (bits)
	704
	672

	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)
	720
	688

	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 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [10].



################## End of Change #2 ######################


################## Start of Change #3 ######################
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Propagation conditions
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The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.
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The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
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The delay profiles are simplified from the TR 38.811 [13] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in G.2.1.1 can be used as such.
-	Step 1: Use the original TDL model from TR 38.811 [13].
-	Step 2: Re-order the taps in ascending delays
-	Step 3: Perform delay scaling according to the procedure described in clause 7.7.2 in TR 38.901 [12].
-	Step 4: Apply the quantization to the delay resolution 5 ns. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
-	Step 5: If multiple Rayleigh taps are rounded to the same delay bin, merge them by calculating their linear power sum.
-	Step 6: If there is a LOS path in the model, the power for all paths could be slightly adjusted to keep the RMS delay spread is close to target delay spread and mean power is 0dB. 
-	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
-	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
-	Step 9: Re-normalize the highest Rayleigh tap to 0 dB when there is no LOS path in the model.
Note 1:	Some values of the delay profile created by the simplification steps may differ from the values in tables G.2.1.1-2 and G.2.1.1-3 for the corresponding model.
Note 2:	For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision. The operations are in the linear domain.
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The delay profiles for FR1-NTN are selected to be representative of low, medium and high delay spread environment. The resulting model parameters are specified in table D.2.1.1-1 and the tapped delay line models are specified in tables D.2.1.1-2 ~ D.2.1.1-4.
Table D.2.1.1-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	NTN-TDLA100
	3
	100 ns
	285
	5ns

	NTN-TDLC5
	2
	5 ns
	60
	5ns



Table D.2.1.1-2: NTN-TDLA100 (DS = 100 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	110
	-4.7
	Rayleigh

	3
	285
	-6.5
	Rayleigh



Table D.2.1.1-3: NTN-TDLC5 (DS = 5 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	2
	60
	-21.5
	Rayleigh
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The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., NTN-TDLA<DS>-<Doppler> or NTN-TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table D.2.2-1 show the propagation conditions that are used for the performance measurements in multi-path fading environment.
Table D.2.2-1: Channel model parameters for FR1-NTN
	Combination name
	Tapped delay line model
	Maximum Doppler frequency

	NTN-TDLA100-200
	NTN-TDLA100
	200 Hz

	NTN-TDLC5-200
	NTN-TDLC5
	200 Hz



################## End of Change #3 ######################
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