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[bookmark: _Toc21126374]8.4	Performance requirements for PRACH
[bookmark: _Toc21126375]8.4.1	PRACH False alarm probability
[bookmark: _Toc21126376]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: _Toc21126377]8.4.1.2	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc21126378]8.4.2	PRACH detection requirements
[bookmark: _Toc21126379]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 and TDLC300-100, 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 and TDLC300-100
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLC300-100

	0
	1.25
	1.04 us
	2.55 us

	A1, A2, A3, B4, C0, C2
	15
	0.52 us
	2.03 us

	
	30
	0.26 us
	1.77 us



The test preambles for normal mode are listed in table A.6-1 and the test parameter msg1-FrequencyStart is set to 0.
[bookmark: _Toc21126380]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 requirements for Normal Mode, 1.25 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0

	1
	2
	AWGN
	0
	[-14.5]

	
	
	TDLC300-100 Low
	400 Hz 
	[-6.6]

	
	4
	AWGN
	0
	[-16.7]

	
	
	TDLC300-100 Low
	400 Hz 
	[-11.9]

	
	8
	AWGN
	0
	[-18.9]

	
	
	TDLC300-100 Low
	400 Hz 
	[-15.8]



Table 8.4.2.2-2: PRACH missed detection requirements for Normal Mode, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	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 TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	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]
	[-14.13]

	
	
	TDLC300-100 Low
	400 Hz
	[-7.2]
	[-10.4]
	[-12.0]
	[-14.5]
	[-4.5]
	[-10.24]

	
	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]





<Next udpates>
[bookmark: _Toc21126557]11.4	Performance requirements for PRACH
[bookmark: _Toc21126558]11.4.1	Requirements for BS type 1-O
[bookmark: _Toc21126559]11.4.1.1	PRACH False alarm probability
Apply the requirements defined in subclause 8.4.1 for 2Rx.
[bookmark: _Toc21126560]11.4.1.2	PRACH detection requirements
Apply the requirements defined in subclause 8.4.2 for 2Rx.
[bookmark: _Toc21126561]11.4.2	Requirements for BS type 2-O
[bookmark: _Toc21126562]11.4.2.1	PRACH False alarm probability
[bookmark: _Toc21126563]11.4.2.1.1	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: _Toc21126564]11.4.2.1.2	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc21126565]11.4.2.2	PRACH detection requirements
[bookmark: _Toc21126566]11.4.2.2.1	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 and TDLA30-300, 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 11.4.2.2-1.
Table 11.4.2.2-1: Time error tolerance for AWGN and TDLA30-300
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLA30-300

	A1, A2, A3, B4, C0, C2
	60
	0.13 us
	0.28 us

	
	120
	0.07 us
	0.22 us



The test preambles for normal mode are listed in table A.6-2 and the test parameter msg1-FrequencyStart is set to 0.
[bookmark: _Toc21126567]11.4.2.2.2	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 11.4.2.2.2-1 to 11.4.2.2.2-2.
Table 11.4.2.2.2-1: PRACH missed detection requirements for Normal Mode, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	[-8.9]
	[-11.9]
	[-13.5]
	[-16.615.8]
	[-6.0]
	[-11.8]

	
	
	TDLA30-300 Low
	4000 Hz
	[-1.6]
	[-3.8]
	[-4.8]
	[-6.9]
	[1.1]
	[-3.9]



Table 11.4.2.2.2-2: PRACH missed detection requirements for Normal Mode, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	[-8.7]
	[-11.5]
	[-13.3]
	[-15.98]
	[-5.8]
	[-11.4]

	
	
	TDLA30-300 Low
	4000 Hz
	[-1.7]
	[-4.4]
	[-5.8]
	[-7.5]
	[1.2]
	[-4.2]
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