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################## Start of Change #1 ######################
[bookmark: _Toc21127610][bookmark: _Toc29811819][bookmark: _Toc36817371][bookmark: _Toc37260293][bookmark: _Toc37267681][bookmark: _Toc44712283][bookmark: _Toc45893596][bookmark: _Toc53178316][bookmark: _Toc53178767][bookmark: _Toc61179005][bookmark: _Toc61179475][bookmark: _Toc67916771][bookmark: _Toc74663391][bookmark: _Toc82621932][bookmark: _Toc90422779][bookmark: _Toc106782975][bookmark: _Toc107311866][bookmark: _Toc107419450][bookmark: _Toc107475077][bookmark: _Toc114255670][bookmark: _Toc115186350][bookmark: _Toc123049180][bookmark: _Toc123052102][bookmark: _Toc123054571][bookmark: _Toc123717672][bookmark: _Toc124157248][bookmark: _Toc124266652][bookmark: _Toc131596010][bookmark: _Toc131741008][bookmark: _Toc131766542][bookmark: _Toc138837764][bookmark: _Toc156567585]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: _Toc123049181][bookmark: _Toc123052103][bookmark: _Toc123054572][bookmark: _Toc123717673][bookmark: _Toc124157249][bookmark: _Toc124266653][bookmark: _Toc131596011][bookmark: _Toc131741009][bookmark: _Toc131766543][bookmark: _Toc138837765][bookmark: _Toc156567586]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: _Toc123049182][bookmark: _Toc123052104][bookmark: _Toc123054573][bookmark: _Toc123717674][bookmark: _Toc124157250][bookmark: _Toc124266654][bookmark: _Toc131596012][bookmark: _Toc131741010][bookmark: _Toc131766544][bookmark: _Toc138837766][bookmark: _Toc156567587]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: _Toc123049183][bookmark: _Toc123052105][bookmark: _Toc123054574][bookmark: _Toc123717675][bookmark: _Toc124157251][bookmark: _Toc124266655][bookmark: _Toc131596013][bookmark: _Toc131741011][bookmark: _Toc131766545][bookmark: _Toc138837767][bookmark: _Toc156567588]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: _Toc123049184][bookmark: _Toc123052106][bookmark: _Toc123054575][bookmark: _Toc123717676][bookmark: _Toc124157252][bookmark: _Toc124266656][bookmark: _Toc131596014][bookmark: _Toc131741012][bookmark: _Toc131766546][bookmark: _Toc138837768][bookmark: _Toc156567589]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: _Toc123049185][bookmark: _Toc123052107][bookmark: _Toc123054576][bookmark: _Toc123717677][bookmark: _Toc124157253][bookmark: _Toc124266657][bookmark: _Toc131596015][bookmark: _Toc131741013][bookmark: _Toc131766547][bookmark: _Toc138837769][bookmark: _Toc156567590]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, TDLC300-100 and TDLA30-10, 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.
The performance requirements for high speed train (table 8.4.23-1 to 8.4.2.3-4) are optional.
The performance requirement for format 1 is optional and only for HAPS scenario.
Table 8.4.2.1-1: Time error tolerance for AWGN, TDLC300-100 and TDLA30-10
	PRACH
	PRACH SCS
	Time error tolerance

	preamble
	(kHz)
	AWGN
	TDLC300-100
	TDLA30-10

	0
	1.25
	1.04 us
	2.55 us
	N/A

	1
	1.25
	1.04 us
	N/A
	N/A

	A1, A2, A3, B4,
	15
	0.52 us
	2.03 us
	0.67 us

	C0, C2
	30
	0.26 us
	1.77 us
	0.41 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 for normal mode are listed in table A.6-1 and the test parameter msg1-FrequencyStart is set to 0. The test preambles for high speed train restricted set type A are listed in A.6-3, the test preambles for high speed train restricted set type B are listed in A.6-4, and the test preambles for high speed train short formats are listed in A.6‑5. The test parameter msg1-FrequencyStart for high speed train is set to 0.
The test preambles for PRACH with LRA=1151 and LRA=571 are listed in table A.6-6.
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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 requirements for Normal Mode, 1.25 kHz SCS
	Number of TX
	Number of RX
	Propagation conditions and 
	Frequency offset
	SNR (dB)

	antennas
	antennas
	correlation matrix (Annex G)
	
	Burst format 0
	Burst format 1 

	1
	2
	AWGN
	0
	-14.5
	-16.5

	
	
	TDLC300-100 Low
	400 Hz 
	-6.6
	N/A

	
	4
	AWGN
	0
	-16.7
	-18.8

	
	
	TDLC300-100 Low
	400 Hz 
	-11.9
	N/A

	
	8
	AWGN
	0
	-18.9
	-21.3

	
	
	TDLC300-100 Low
	400 Hz 
	-15.8
	N/A



Table 8.4.2.2-2: PRACH missed detection requirements for Normal Mode, 15 kHz SCS
	Number of
	
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	Number of RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-9.3
	-12.6
	-14.2
	-16.8
	-6.3
	-12.5

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

	
	4
	AWGN
	0
	-11.6
	-14.3
	-16.0
	-19.0
	-8.7
	-14.1

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

	
	8
	AWGN
	0
	-13.8
	-16.7
	-18.2
	-21.2
	-11.1
	-16.6

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



Table 8.4.2.2-3: PRACH missed detection requirements for Normal Mode, 30 kHz SCS
	Number of
	
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	Number of RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-9.1
	-12.0
	-13.8
	-16.5
	-6.1
	-11.9

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

	
	4
	AWGN
	0
	-11.4
	-14.2
	-15.9
	-19.0
	-8.6
	-14.1

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

	
	8
	AWGN
	0
	-13.7
	-16.6
	-18.1
	-21.1
	-11.0
	-16.5

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



Table 8.4.2.2-4: Void
Table 8.4.2.2-5: Void

################## End of Change #1 ######################
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Table A.6-1: Test preambles for Normal Mode in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	1
	1.25
	0
	22
	0

	A1, A2, A3,
	15
	23
	0
	0

	B4, C0, C2
	30
	46
	0
	0



Table A.6-2: Test preambles for Normal Mode in FR2
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A1, A2, A3,
	60
	69
	0
	0

	B4, C0, C2
	120
	69
	0
	0



Table A.6-3: Test preambles for high speed train restricted set type A
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	15
	384
	0



Table A.6-4: Test preambles for high speed train restricted set type B
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	15
	30
	30



Table A.6-5: Test preambles for high speed train short formats in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	15
	23
	0
	0

	
	30
	46
	0
	0



Table A.6-6: Test preambles for PRACH with LRA=1151 and LRA=571
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	15
	164
	0
	0

	
	30
	190
	0
	0



Table A.6-7: Test preambles for high speed train short formats in FR2
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	C2
	120
	0
	0
	0



Table A.6-8: Test preambles for PRACH with LRA=139, LRA=571 and LRA=1151 for 120 kHZ and 480 kHz SCS 
	Burst format
	SCS (kHz)
	LRA
	Ncs
	Logical sequence index
	v

	A2
B4, C2
	120
	571
	285
	0
	0

	
	120
	1151
	575
	0
	0

	
	480
	139
	69
	0
	0

	
	480
	571
	285
	0
	0



Table A.6-9: Test preambles for normal mode PRACH with repetitions, LRA=139 in FR2-1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	 A2, B4, C2
	120
	69
	0
	0





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


