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The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.
Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting only different preamble(s) than the one that was sent, not detecting any preamble at all, or detecting the correct preamble but with the out-of-bounds timing estimation value. For AWGN, and NTN-TDLA100, and NTN-TDLC5-1200, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance values given in table 11.4.1.1-1.
Table 11.4.1.1-1: Time error tolerance for AWGN, NTN-TDLA100, and NTN-TDLC5-1200
	PRACH
	PRACH SCS
	Time error tolerance

	preamble
	(kHz)
	AWGN
	NTN-TDLA100
	NTN-TDLC5-1200

	0
	1.25
	1.04 us
	1.324 us
	N/A

	2
	1.25
	1.04 us
	1.324 us
	N/A

	B4, C2
	15
	0.52 us
	0.804 us
	N/A

	
	30
	0.26 us
	0.544 us
	N/A

	
	120
	N/A
	N/A
	0.13 us



[bookmark: _Toc21103061][bookmark: _Toc29810910][bookmark: _Toc36636270][bookmark: _Toc37273216][bookmark: _Toc45886304][bookmark: _Toc53183349][bookmark: _Toc58916058][bookmark: _Toc58918239][bookmark: _Toc66694109][bookmark: _Toc74916132][bookmark: _Toc76114757][bookmark: _Toc76544643][bookmark: _Toc82536765][bookmark: _Toc89953058][bookmark: _Toc98766874][bookmark: _Toc99703237]The test preambles are listed in table A.4. Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
[bookmark: _Toc106207027][bookmark: _Toc115081029][bookmark: _Toc120631445][bookmark: _Toc120632096][bookmark: _Toc120632746][bookmark: _Toc120633396][bookmark: _Toc120634046][bookmark: _Toc120634697][bookmark: _Toc120635348][bookmark: _Toc121754472][bookmark: _Toc121755142][bookmark: _Toc129109091][bookmark: _Toc129109756][bookmark: _Toc129110444][bookmark: _Toc130389564][bookmark: _Toc130390637][bookmark: _Toc130391325][bookmark: _Toc131625089][bookmark: _Toc137476522][bookmark: _Toc138873177][bookmark: _Toc138874763][bookmark: _Toc145525362][bookmark: _Toc153560487][bookmark: _Toc161647787]11.4.1.2	Minimum requirement
For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.4.1.1 and 11.4.1.2.
For SAN type 2-O, the minimum requirement is in TS 38.108 [2] clause 11.4.2.1 and 11.4.2.2
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The test shall verify the receiver's ability to detect PRACH preamble under static conditions and multipath fading propagation conditions for a given SNR.
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Test environment: Normal, see clause B.2.
[bookmark: _Toc21103065]RF channels to be tested for single carrier: M, see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameter msg1-FrequencyStart is set to 0.
6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
7)	Adjust the AWGN generator, according to the SCS and channel bandwidth. The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.4.1.4.2-1.
Table 11.4.1.4.2-1: AWGN power level at the SAN input
	SAN type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	SAN type 1-O (Note 2)
	15
	5
	-83.5 - ΔOTAREFSENS dBm / 4.5MHz

	
	30
	10
	-80.6 - ΔOTAREFSENS dBm / 8.64MHz

	SAN type 2-O (Note 5)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	NOTE 1: 	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1.
NOTE 2: 	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.
NOTE 3:	ΔFR2_REFSENS = -3 dB as described in clause 10.1, since the OTA REFSENS receiver target reference direction (as declared in D.44 in table 4.6-1) is used for testing.
NOTE 4:	EISREFSENS_50M as declared in D.53 in table 4.6-1.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	Adjust the frequency offset of the test signal according to table 11.4.1.5.1-1 or 11.4.1.5.1-2 or 11.4.1.5.1-3 or 11.4.1.5.2-1.
9)	Adjust the equipment so that the SNR specified in table 11.4.1.5.1-1 or 11.4.1.5.1-2 or 11.4.1.5.1-3 or 11.4.1.5.2-1 is achieved at the SAN input during the PRACH preambles.
10) The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 11.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.


Figure 11.4.1.4.2-1: PRACH preamble test pattern
Unless otherwise stated, the timing offset base value for PRACH preamble format 0 and 2 is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme for PRACH preamble format 0 and 2 is presented in Figure 11.4.1.4.2-2.


Figure 11.4.1.4.2-2: Timing offset scheme for PRACH preamble format 0 and 2
Unless otherwise stated, the timing offset base value for PRACH preamble format B4 and C2 is set to 0. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8us. Then the loop is being reset and the timing offset is set again to 0. The timing offset scheme for PRACH preamble format B4 and C2 is presented in Figure 11.4.1.4.2-3.


Figure 11.4.1.4.2-3: Timing offset scheme for PRACH preamble format B4 and C2
[bookmark: _Toc21103066][bookmark: _Toc29810915][bookmark: _Toc36636275][bookmark: _Toc37273221][bookmark: _Toc45886309][bookmark: _Toc53183354][bookmark: _Toc58916063][bookmark: _Toc58918244][bookmark: _Toc66694114][bookmark: _Toc74916137][bookmark: _Toc76114762][bookmark: _Toc76544648][bookmark: _Toc82536770][bookmark: _Toc89953063][bookmark: _Toc98766879][bookmark: _Toc99703242][bookmark: _Toc106207032][bookmark: _Toc115081034][bookmark: _Toc120631450][bookmark: _Toc120632101][bookmark: _Toc120632751][bookmark: _Toc120633401][bookmark: _Toc120634051][bookmark: _Toc120634702][bookmark: _Toc120635353][bookmark: _Toc121754477][bookmark: _Toc121755147][bookmark: _Toc129109096][bookmark: _Toc129109761][bookmark: _Toc129110449][bookmark: _Toc130389569][bookmark: _Toc130390642][bookmark: _Toc130391330][bookmark: _Toc131625094][bookmark: _Toc137476527][bookmark: _Toc138873182][bookmark: _Toc138874768][bookmark: _Toc145525367][bookmark: _Toc153560492][bookmark: _Toc161647792]11.4.1.5	Test requirement
[bookmark: _Toc21103067][bookmark: _Toc29810916][bookmark: _Toc36636276][bookmark: _Toc37273222][bookmark: _Toc45886310][bookmark: _Toc53183355][bookmark: _Toc58916064][bookmark: _Toc58918245][bookmark: _Toc66694115][bookmark: _Toc74916138][bookmark: _Toc76114763][bookmark: _Toc76544649][bookmark: _Toc82536771][bookmark: _Toc89953064][bookmark: _Toc98766880][bookmark: _Toc99703243][bookmark: _Toc106207033][bookmark: _Toc115081035][bookmark: _Toc121999986][bookmark: _Toc124154885][bookmark: _Toc137396809][bookmark: _Toc156578251]11.4.1.5.1	Test requirement for SAN type 1-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 11.4.1.5.1-1 to 11.4.1.5.1-3.
Table 11.4.1.5.1-1: PRACH missed detection test requirements, 1.25 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0
	Burst format 2

	1
	1
	AWGN
	0
	-11.7
	-17.1

	
	
	NTN-TDLA100 Low
	200 Hz 
	1.3
	-9.1

	
	2
	AWGN
	0
	-14.2
	-19.5

	
	
	NTN-TDLA100 Low
	200 Hz 
	-6.2
	-14.3



Table 11.4.1.5.1-2: PRACH missed detection test requirements, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format B4
	Burst format C2

	1
	1
	AWGN
	0
	-14.3
	-8.9

	
	
	NTN-TDLA100 Low
	200 Hz 
	-2.1
	2.5

	
	2
	AWGN
	0
	-16.5
	-12.2

	
	
	NTN-TDLA100 Low
	200 Hz 
	-8.4
	-4.2



Table 11.4.1.5.1-3: PRACH missed detection test requirements, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format B4
	Burst format C2

	1
	1
	AWGN
	0
	-14.1
	-8.9

	
	
	NTN-TDLA100 Low
	200 Hz 
	-3.7
	0.7

	
	2
	AWGN
	0
	-16.2
	-11.6

	
	
	NTN-TDLA100 Low
	200 Hz 
	-9.4
	-5.2


11.4.1.5.2	Test requirement for SAN type 2-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in table 11.4.1.5.2-1.
Table 11.4.1.5.2-1: PRACH missed detection test requirements, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix (annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format B4
	Burst format C2

	1
	1
	NTN-TDLC5-1200 Low
	3000 Hz 
	[-5.7]
	[-2.7]

	
	2
	NTN-TDLC5-1200 Low
	3000 Hz 
	[-11.3]
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