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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc24182][bookmark: _Toc121933017][bookmark: _Toc121908731][bookmark: _Toc124186526][bookmark: _Toc137240674][bookmark: _Toc137244773][bookmark: _Toc138893987][bookmark: _Toc138894219][bookmark: _Toc145036612] 8.2	Performance requirements for PUSCH
[bookmark: _Toc137240675][bookmark: _Toc137244774][bookmark: _Toc138893988][bookmark: _Toc138894220][bookmark: _Toc145036613]8.2.1	Requirements for PUSCH supporting coverage enhancement
For the parameters specified in Table 8.2.1-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the Tables 8.2.1-2 and 8.2.1-3 at the given SNR.
Table 8.2.1-1 Test Parameters for PUSCH
	Parameter
	unit
	Mode A
	Mode B

	Maximum number of HARQ transmissions
	
	4
	2

	RV sequences
	
	0, 2, 3, 1, 0, 2, 3, 1
	FDD: 0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1

	Frequency hopping
	
	OFF
	OFF

	Frequency hopping interval
	subframes
	N/A
	N/A

	Duration of PUSCH segment transmission ()
	subframes
	8
	256

	Note 1:	Guard period shall be created according to TS36.211 [9], 5.2.5



Table 8.2.1-2 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Number of PUSCH repetitions
	Propagation conditions and correlation matrix (Annex C)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	Mode A
	8
	NTN-TDLA100-5
	A5-2
	70%
	[-3.1]

	1
	1
	Mode A
	8
	NTN-TDLC5-5
	A5-2
	70%
	[-3.4]

	1
	2
	Mode A
	8
	NTN-TDLA100-5
	A5-2
	70%
	[-7.3]

	1
	2
	Mode A
	8
	NTN-TDLC5-5
	A5-2
	70%
	[-7.3]



Table 8.2.1-3 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Number of PUSCH repetitions
	Propagation conditions and correlation matrix (Annex C)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	Mode B
	256
	NTN-TDLA100-5
	A5-1
	70%
	[-11.6]

	1
	1
	Mode B
	256
	NTN-TDLC5-5
	A5-1
	70%
	[-13.3]

	1
	2
	Mode B
	256
	NTN-TDLA100-5
	A5-1
	70%
	[-14.5]

	1
	2
	Mode B
	256
	NTN-TDLC5-5
	A5-1
	70%
	[-15.5]



[bookmark: _Toc28873][bookmark: _Toc121933018][bookmark: _Toc121908732][bookmark: _Toc124186527][bookmark: _Toc137240676][bookmark: _Toc137244775][bookmark: _Toc138893989][bookmark: _Toc138894221][bookmark: _Toc145036614]8.3	Performance requirements for PUCCH
[bookmark: _Toc137240677][bookmark: _Toc137244776][bookmark: _Toc138893990][bookmark: _Toc138894222][bookmark: _Toc145036615]8.3.1	PUCCH performance requirements for coverage enhancement
[bookmark: _Toc20997861][bookmark: _Toc29478540][bookmark: _Toc35933138][bookmark: _Toc35935426][bookmark: _Toc37163010][bookmark: _Toc37173338][bookmark: _Toc37173590][bookmark: _Toc44754146][bookmark: _Toc45825574][bookmark: _Toc45825826][bookmark: _Toc45826078][bookmark: _Toc45826330][bookmark: _Toc52466496][bookmark: _Toc66869481][bookmark: _Toc66872299][bookmark: _Toc75173456][bookmark: _Toc76497272][bookmark: _Toc82894073][bookmark: _Toc89684604][bookmark: _Toc98574745][bookmark: _Toc123306973][bookmark: _Toc124186792][bookmark: _Toc137240678][bookmark: _Toc137244777][bookmark: _Toc138893991][bookmark: _Toc138894223][bookmark: _Toc145036616]8.3.1.1	DTX to ACK performance
The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
[bookmark: _Toc20997862][bookmark: _Toc29478541][bookmark: _Toc35933139][bookmark: _Toc35935427][bookmark: _Toc37163011][bookmark: _Toc37173339][bookmark: _Toc37173591][bookmark: _Toc44754147][bookmark: _Toc45825575][bookmark: _Toc45825827][bookmark: _Toc45826079][bookmark: _Toc45826331][bookmark: _Toc52466497][bookmark: _Toc66869482][bookmark: _Toc66872300][bookmark: _Toc75173457][bookmark: _Toc76497273][bookmark: _Toc82894074][bookmark: _Toc89684605][bookmark: _Toc98574746][bookmark: _Toc123306974][bookmark: _Toc124186793][bookmark: _Toc137240679][bookmark: _Toc137244778][bookmark: _Toc138893992][bookmark: _Toc138894224][bookmark: _Toc145036617]8.3.1.1.1	Minimum requirement
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent per PUCCH transmission, shall not exceed 1% per PUCCH transmission. A PUCCH transmission may take multiple subframes due to PUCCH transmission repetition. The performance measure is defined as follows:

where:
-	#(false ACK bits) denotes the number of detected ACK bits per PUCCH transmission.
-	#(ACK/NACK bits) denotes the number of encoded bits per PUCCH transmission.
-	#(PUCCH DTX) denotes the number of DTX occasions per PUCCH transmission.
[bookmark: _Toc20997863][bookmark: _Toc29478542][bookmark: _Toc35933140][bookmark: _Toc35935428][bookmark: _Toc37163012][bookmark: _Toc37173340][bookmark: _Toc37173592][bookmark: _Toc44754148][bookmark: _Toc45825576][bookmark: _Toc45825828][bookmark: _Toc45826080][bookmark: _Toc45826332][bookmark: _Toc52466498][bookmark: _Toc66869483][bookmark: _Toc66872301][bookmark: _Toc75173458][bookmark: _Toc76497274][bookmark: _Toc82894075][bookmark: _Toc89684606][bookmark: _Toc98574747][bookmark: _Toc123306975][bookmark: _Toc124186794][bookmark: _Toc137240680][bookmark: _Toc137244779][bookmark: _Toc138893993][bookmark: _Toc138894225][bookmark: _Toc145036618]8.3.1.2	ACK missed detection requirements for single user PUCCH format 1a
The ACK missed detection probability is the probability of not detecting an ACK when an ACK is sent.
[bookmark: _Toc20997864][bookmark: _Toc29478543][bookmark: _Toc35933141][bookmark: _Toc35935429][bookmark: _Toc37163013][bookmark: _Toc37173341][bookmark: _Toc37173593][bookmark: _Toc44754149][bookmark: _Toc45825577][bookmark: _Toc45825829][bookmark: _Toc45826081][bookmark: _Toc45826333][bookmark: _Toc52466499][bookmark: _Toc66869484][bookmark: _Toc66872302][bookmark: _Toc75173459][bookmark: _Toc76497275][bookmark: _Toc82894076][bookmark: _Toc89684607][bookmark: _Toc98574748][bookmark: _Toc123306976][bookmark: _Toc124186795][bookmark: _Toc137240681][bookmark: _Toc137244780][bookmark: _Toc138893994][bookmark: _Toc138894226][bookmark: _Toc145036619]8.3.1.2.1	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.1.2.1-1 for 1Tx.
Table 8.3.1.2.1-1 Minimum requirements for single user PUCCH format 1a, 1Tx
	Number of TX antennas
	Number of RX antennas
	Channel Bandwidth
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex C)
	Repetitions
	Duration of PUCCH segment transmission (subframes)
	SNR (dB)

	1
	1
	1.4MHz
	Normal
	NTN-TDLA100-5
	8
	8
	[-2.6]

	1
	2
	1.4MHz
	Normal
	NTN-TDLA100-5
	8
	8
	[-8.2]

	Note 1	Frequency Hopping: OFF
Note 2	Guard period shall be created according to TS36.211 [9], 5.2.5.



[bookmark: _Toc29161][bookmark: _Toc121933019][bookmark: _Toc121908733][bookmark: _Toc124186528][bookmark: _Toc137240682][bookmark: _Toc137244781][bookmark: _Toc138893995][bookmark: _Toc138894227][bookmark: _Toc145036620]8.4	Performance requirements for PRACH
[bookmark: _Toc20997872][bookmark: _Toc29478551][bookmark: _Toc35933149][bookmark: _Toc35935437][bookmark: _Toc37163021][bookmark: _Toc37173349][bookmark: _Toc37173601][bookmark: _Toc44754157][bookmark: _Toc45825585][bookmark: _Toc45825837][bookmark: _Toc45826089][bookmark: _Toc45826341][bookmark: _Toc52466507][bookmark: _Toc66869492][bookmark: _Toc66872310][bookmark: _Toc75173467][bookmark: _Toc76497283][bookmark: _Toc82894084][bookmark: _Toc89684615][bookmark: _Toc98574756][bookmark: _Toc123306984][bookmark: _Toc124186803][bookmark: _Toc137240683][bookmark: _Toc137244782][bookmark: _Toc138893996][bookmark: _Toc138894228][bookmark: _Toc145036621]8.4.1	PRACH False alarm probability
The false alarm requirement is valid for any number of receive antennas, for all frame structures and 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: _Toc20997873][bookmark: _Toc29478552][bookmark: _Toc35933150][bookmark: _Toc35935438][bookmark: _Toc37163022][bookmark: _Toc37173350][bookmark: _Toc37173602][bookmark: _Toc44754158][bookmark: _Toc45825586][bookmark: _Toc45825838][bookmark: _Toc45826090][bookmark: _Toc45826342][bookmark: _Toc52466508][bookmark: _Toc66869493][bookmark: _Toc66872311][bookmark: _Toc75173468][bookmark: _Toc76497284][bookmark: _Toc82894085][bookmark: _Toc89684616][bookmark: _Toc98574757][bookmark: _Toc123306985][bookmark: _Toc124186804][bookmark: _Toc137240684][bookmark: _Toc137244783][bookmark: _Toc138893997][bookmark: _Toc138894229][bookmark: _Toc145036622]8.4.1.1	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc20997874][bookmark: _Toc29478553][bookmark: _Toc35933151][bookmark: _Toc35935439][bookmark: _Toc37163023][bookmark: _Toc37173351][bookmark: _Toc37173603][bookmark: _Toc44754159][bookmark: _Toc45825587][bookmark: _Toc45825839][bookmark: _Toc45826091][bookmark: _Toc45826343][bookmark: _Toc52466509][bookmark: _Toc66869494][bookmark: _Toc66872312][bookmark: _Toc75173469][bookmark: _Toc76497285][bookmark: _Toc82894086][bookmark: _Toc89684617][bookmark: _Toc98574758][bookmark: _Toc123306986][bookmark: _Toc124186805][bookmark: _Toc137240685][bookmark: _Toc137244784][bookmark: _Toc138893998][bookmark: _Toc138894230][bookmark: _Toc145036623]8.4.2	PRACH detection requirements
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 NTN-TDLA100-5, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path. 
The test preambles for coverage enhancement are listed in table A.6-1.
[bookmark: _Toc20997875][bookmark: _Toc29478554][bookmark: _Toc35933152][bookmark: _Toc35935440][bookmark: _Toc37163024][bookmark: _Toc37173352][bookmark: _Toc37173604][bookmark: _Toc44754160][bookmark: _Toc45825588][bookmark: _Toc45825840][bookmark: _Toc45826092][bookmark: _Toc45826344][bookmark: _Toc52466510][bookmark: _Toc66869495][bookmark: _Toc66872313][bookmark: _Toc75173470][bookmark: _Toc76497286][bookmark: _Toc82894087][bookmark: _Toc89684618][bookmark: _Toc98574759][bookmark: _Toc123306987][bookmark: _Toc124186806][bookmark: _Toc137240686][bookmark: _Toc137244785][bookmark: _Toc138893999][bookmark: _Toc138894231][bookmark: _Toc145036624]8.4.2.1	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Table 8.4.2.1-1.
The requirements for coverage enhancement (Table 8.4.2.1-1) are only valid for the satellite access node supporting coverage enhancement.

Table 8.4.2.1-1 PRACH missed detection requirements (PRACH frequency hopping OFF)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex C)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1
	NTN-TDLA100-5
	270Hz
	8
	[-11.0]
	[-10.6]
	-
	-

	1
	1
	NTN-TDLA100-5
	270Hz
	16
	-
	-
	[-16.1]
	[-16.1]

	1
	2
	NTN-TDLA100-5
	270Hz
	8
	[-16.3]
	[-16.1]
	-
	-

	1
	2
	NTN-TDLA100-5
	270Hz
	16
	-
	-
	[-20.1]
	[-20.1]

	Note 1:	Under fading channels, the PRACH detection performance may be significantly different with different PRACH Configuration Indexes. The requirements in this table are defined based on the simulation results with PRACH Configuration Indexes (3, 19, 35, 51) for Format 0, Format 1, Format 2, and Format 3 respectively.





------------------------------------------------------------- End of change ------------------------------------------------------------

