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#Atien: 30 4B Fast
Preamp: Off Gate: Off
Trig: Free Run
Sig Track: OFf

Ref Lv Offset 6.90 dB
Scale/Div 10 dB Ref Level 26.90 dBm

Start 1.000 GHz #Video BW 3.0 MKz Stop 10.000 GHz,
Sweep ~17.1 ms (10000 pts)

#Alten: 40 6B g Type
cor Preamp OF Avgiold
Freq Ref Int (S) Trig: Free Run

Sig Track OFf

Ref Lvl Offset 7,36 dB
Scale/Div 10 dB8 Ref Level 30.00 dBm

#Video BW 300 kHz ‘Stop 1.0000 GHz,
Sweep ~83.6 ms (10000 pis)

fhtien: 30 B
Preamp OF
Sip Track Off
Ref Lvl Offset 6.90 dB Mkr1
Scale/Div 10 dB Ref Level 26.90 dBm

Start 1.000 GHz #Video BW 3.0 MHz Stop 10.000 GHz,
Sweep ~17.1 ms (10000 pis)

RIS
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Band12-10MHz-16QAM-23095-1RB#0-Range1:30~1000MHz

fihtten: 40 o8
Preamp: Off

Ref Lv Offset 7.36 dB
Scale/Div 10 dB Ref Level 30.00 dBm

Start 0.0300 GHz #Video BW 300 kKz Stop 1.0000 GHz

IpuAZ 500 WAl 3008 9 RS || 5

Cor CCom Preamp OF vyl

Freq Ref Int (S) Gain: Trig
Sig Track OF PPPPPP

Fres Run u

Ref Lvl Offset 6,90 dB
Scale/Div 10 dB8 Ref Level 26.90 dBm

Start 1.000 GHz #Video BW 3.0 MHz Stop 10.000 GHz,

Band12-10MHz-16QAM-23130-1RB#0-Range1:30~1000MHz
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fihtten: 40 o8 PNO: Fast A Type: Power (RMS! 1
Preamp: Off off AvglHold: 33
Trig: Free Run

Ref Lv Offset 7.36 dB
Scale/Div 10 dB Ref Level 30.00 dBm

Start 0.0300 GHz #Video BW 300 kKz

#hlten 308
Preap O

Gain: Low
Sig Track Off

Ref Lvl Offset 6,90 dB
Scale/Div 10 dB8 Ref Level 26.90 dBm

Start 1.000 GHz #Video BW 3.0 MHz Stop 10.000 GHz,
Sweep ~17.1 ms (10000 pis)
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Appendix F: Frequency Stability

Test Result
Voltage

Band | Bandwidth | Modulation | Channel Co rﬁizu re V[(:}La(%e Tem[(J%r;;\ture De(v|_i|a;t)ion Dc(aF\)/La::]i;)n (tig]ni]t) Verdict
Band12 1.4MHz QPSK 23017 6RB#0 VL NT -9.21 -0.013163 +2.5 PASS
Band12 1.4MHz QPSK 23017 6RB#0 VN NT -12.03 -0.017193 2.5 PASS
Band12 1.4MHz QPSK 23017 6RB#0 VH NT -12.19 -0.017422 2.5 PASS
Band12 1.4MHz QPSK 23095 6RB#0 VL NT -14.98 -0.021173 2.5 PASS
Band12 1.4MHz QPSK 23095 6RB#0 VN NT 13.30 0.018799 +2.5 PASS
Band12 1.4MHz QPSK 23095 6RB#0 VH NT -12.06 -0.017046 +2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 VL NT -10.97 -0.015336 +2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 VN NT -11.14 -0.015574 2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 VH NT -9.31 -0.013016 2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 VL NT -8.80 -0.012577 2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 VN NT -6.74 -0.009633 +2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 VH NT -9.10 -0.013006 +2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 VL NT -11.00 -0.015548 +2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 VN NT -9.57 -0.013527 2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 VH NT -4.75 -0.006714 2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 VL NT -14.02 -0.019600 2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 VN NT -9.14 -0.012778 +2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 VH NT -11.04 -0.015434 +2.5 PASS
Band12 3MHz QPSK 23025 15RB#0 VL NT -12.47 -0.017802 +2.5 PASS
Band12 3MHz QPSK 23025 15RB#0 VN NT -15.16 -0.021642 2.5 PASS
Band12 3MHz QPSK 23025 15RB#0 VH NT -15.21 -0.021713 2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 VL NT -5.91 -0.008353 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 VN NT -7.77 -0.010982 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 VH NT -5.28 -0.007463 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 VL NT -7.21 -0.010091 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 VN NT -11.03 -0.015437 2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 VH NT -10.50 -0.014696 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 VL NT -10.71 -0.015289 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 VN NT -4.28 -0.006110 25 PASS
Band12 3MHz 16QAM 23025 15RB#0 VH NT -14.22 -0.020300 25 PASS
Band12 3MHz 16QAM 23095 15RB#0 VL NT -3.82 -0.005399 25 PASS
Band12 3MHz 16QAM 23095 15RB#0 VN NT 2.82 0.003986 25 PASS
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Band12 3MHz 16QAM 23095 15RB#0 VH NT 5.15 0.007279 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 VL NT -7.87 -0.011015 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 VN NT -19.30 -0.027012 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 VH NT -13.32 -0.018642 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 VL NT 3.25 0.004633 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 VN NT 5.12 0.007299 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 VH NT 8.34 0.011889 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 VL NT 8.21 0.011604 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 VN NT -6.85 -0.009682 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 VH NT 1.83 0.002587 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 VL NT -11.43 -0.016020 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 VN NT -8.44 -0.011829 2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 VH NT -11.27 -0.015795 2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 VL NT -19.21 -0.027384 2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 VN NT -7.11 -0.010135 2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 VH NT -9.98 -0.014227 2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 VL NT -2.42 -0.003420 2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 VN NT 9.46 0.013371 2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 VH NT -8.67 -0.012254 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 VL NT -19.94 -0.027947 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 VN NT -9.07 -0.012712 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 VH NT -15.39 -0.021570 2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 VL NT -9.96 -0.014148 +2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 VN NT -12.76 -0.018125 +2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 VH NT -10.71 -0.015213 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 VL NT -9.53 -0.013470 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 VN NT 4.68 0.006615 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 VH NT -4.65 -0.006572 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 VL NT 19.38 0.027257 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 VN NT -6.62 -0.009311 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 VH NT 24.10 0.033896 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 VL NT -17.62 -0.025028 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 VN NT -14.69 -0.020866 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 VH NT -17.17 -0.024389 +2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 VL NT -15.85 -0.022403 +2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 VN NT 3.43 0.004848 +2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 VH NT -7.90 -0.011166 +2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 VL NT -8.73 -0.012278 +2.5 PASS
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Band12 10MHz 16QAM 23130 50RB#0 VN NT 14.71 0.020689 2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 VH NT -5.14 -0.007229 +2.5 PASS
Temperature
Band | Bandwidth | Modulation | Channel Co rﬁizu re V[(:}La(%e Tem[(J%r;;\ture De(v|_i|a;t)ion Dc(aF\)/La::]i;)n (tig]ni]t) Verdict
Band12 1.4MHz QPSK 23017 6RB#0 NV -30 -10.29 -0.014706 +2.5 PASS
Band12 1.4MHz QPSK 23017 6RB#0 NV -20 -9.61 -0.013734 2.5 PASS
Band12 1.4MHz QPSK 23017 6RB#0 NV 0 -10.26 -0.014663 2.5 PASS
Band12 1.4MHz QPSK 23017 6RB#0 NV 10 -6.81 -0.009733 2.5 PASS
Band12 | 1.4MHz QPSK 23017 6RB#0 NV 20 -4.66 -0.006660 | +2.5 | PASS
Band12 1.4MHz QPSK 23095 6RB#0 NV -30 -5.51 -0.007788 +2.5 PASS
Band12 | 1.4MHz QPSK 23095 6RB#0 NV -20 -2.40 -0.003392 | +2.5 | PASS
Band12 1.4MHz QPSK 23095 6RB#0 NV 0 -2.17 -0.003067 2.5 PASS
Band12 1.4MHz QPSK 23095 6RB#0 NV 10 -8.21 -0.011604 2.5 PASS
Band12 1.4MHz QPSK 23095 6RB#0 NV 20 -6.07 -0.008580 +2.5 PASS
Band12 | 1.4MHz QPSK 23173 6RB#0 NV -30 -9.00 -0.012582 | +2.5 | PASS
Band12 1.4MHz QPSK 23173 6RB#0 NV -20 -9.80 -0.013701 +2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 NV 0 -15.41 -0.021543 +2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 NV 10 -10.27 -0.014358 2.5 PASS
Band12 1.4MHz QPSK 23173 6RB#0 NV 20 -13.46 -0.018817 2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 NV -30 -4.61 -0.006589 +2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 NV -20 -11.94 -0.017064 +2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 NV 0 -13.62 -0.019465 +2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 NV 10 -8.35 -0.011934 +2.5 PASS
Band12 1.4MHz 16QAM 23017 6RB#0 NV 20 -10.90 -0.015578 2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 NV -30 -10.23 -0.014459 2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 NV -20 -6.55 -0.009258 +2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 NV 0 6.94 0.009809 +2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 NV 10 -7.47 -0.010558 +2.5 PASS
Band12 1.4MHz 16QAM 23095 6RB#0 NV 20 -8.37 -0.011830 +2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 NV -30 -13.16 -0.018398 2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 NV -20 -8.65 -0.012093 2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 NV 0 -11.13 -0.015560 2.5 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 NV 10 -9.94 -0.013896 25 PASS
Band12 1.4MHz 16QAM 23173 6RB#0 NV 20 2.29 0.003201 25 PASS
Band12 3MHz QPSK 23025 15RB#0 NV -30 -5.39 -0.007695 25 PASS
Band12 3MHz QPSK 23025 15RB#0 NV -20 -4.72 -0.006738 2.5 PASS
Band12 3MHz QPSK 23025 15RB#0 NV 0 -6.19 -0.008837 +2.5 PASS
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Band12 3MHz QPSK 23025 15RB#0 NV 10 -12.95 -0.018487 +2.5 PASS
Band12 3MHz QPSK 23025 15RB#0 NV 20 -13.33 -0.019029 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 NV -30 -13.50 -0.019081 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 NV -20 2.55 0.003604 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 NV 0 -9.37 -0.013244 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 NV 10 -8.23 -0.011633 +2.5 PASS
Band12 3MHz QPSK 23095 15RB#0 NV 20 -12.47 -0.017625 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 NV -30 -12.49 -0.017481 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 NV -20 -20.33 -0.028453 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 NV 0 -11.69 -0.016361 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 NV 10 -6.01 -0.008411 +2.5 PASS
Band12 3MHz QPSK 23165 15RB#0 NV 20 -11.22 -0.015703 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 NV -30 -15.58 -0.022241 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 NV -20 -11.59 -0.016545 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 NV 0 -14.56 -0.020785 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 NV 10 -13.63 -0.019458 2.5 PASS
Band12 3MHz 16QAM 23025 15RB#0 NV 20 -10.41 -0.014861 2.5 PASS
Band12 3MHz 16QAM 23095 15RB#0 NV -30 -12.65 -0.017880 2.5 PASS
Band12 3MHz 16QAM 23095 15RB#0 NV -20 -6.90 -0.009753 2.5 PASS
Band12 3MHz 16QAM 23095 15RB#0 NV 0 -7.45 -0.010530 2.5 PASS
Band12 3MHz 16QAM 23095 15RB#0 NV 10 -3.76 -0.005314 2.5 PASS
Band12 3MHz 16QAM 23095 15RB#0 NV 20 -9.04 -0.012777 2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 NV -30 -10.80 -0.015115 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 NV -20 -11.52 -0.016123 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 NV 0 -2.42 -0.003387 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 NV 10 -3.40 -0.004759 +2.5 PASS
Band12 3MHz 16QAM 23165 15RB#0 NV 20 -9.64 -0.013492 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 NV -30 6.39 0.009109 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 NV -20 -4.95 -0.007056 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 NV 0 8.83 0.012587 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 NV 10 -4.85 -0.006914 +2.5 PASS
Band12 5MHz QPSK 23035 25RB#0 NV 20 8.03 0.011447 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 NV -30 -4.13 -0.005837 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 NV -20 6.19 0.008749 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 NV 0 3.59 0.005074 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 NV 10 4.59 0.006488 +2.5 PASS
Band12 5MHz QPSK 23095 25RB#0 NV 20 11.49 0.016240 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 NV -30 -9.04 -0.012670 +2.5 PASS
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Band12 5MHz QPSK 23155 25RB#0 NV -20 -5.59 -0.007835 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 NV 0 -9.48 -0.013287 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 NV 10 -5.55 -0.007779 +2.5 PASS
Band12 5MHz QPSK 23155 25RB#0 NV 20 -9.64 -0.013511 +2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 NV -30 -16.37 -0.023336 +2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 NV -20 -12.04 -0.017163 +2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 NV 0 -12.50 -0.017819 +2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 NV 10 -16.77 -0.023906 +2.5 PASS
Band12 5MHz 16QAM 23035 25RB#0 NV 20 -16.14 -0.023008 +2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 NV -30 -4.55 -0.006431 +2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 NV -20 4.18 0.005908 +2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 NV 0 2.63 0.003717 2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 NV 10 -3.48 -0.004919 2.5 PASS
Band12 5MHz 16QAM 23095 25RB#0 NV 20 3.82 0.005399 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 NV -30 -20.96 -0.029376 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 NV -20 -11.84 -0.016594 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 NV 0 -16.67 -0.023364 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 NV 10 -12.99 -0.018206 2.5 PASS
Band12 5MHz 16QAM 23155 25RB#0 NV 20 -12.37 -0.017337 2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 NV -30 -17.41 -0.024730 2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 NV -20 -11.94 -0.016960 2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 NV 0 -18.58 -0.026392 2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 NV 10 -7.82 -0.011108 +2.5 PASS
Band12 10MHz QPSK 23060 50RB#0 NV 20 -11.66 -0.016563 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 NV -30 -9.50 -0.013428 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 NV -20 -6.35 -0.008975 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 NV 0 -9.28 -0.013117 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 NV 10 -8.30 -0.011731 +2.5 PASS
Band12 10MHz QPSK 23095 50RB#0 NV 20 -5.91 -0.008353 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 NV -30 22.09 0.031069 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 NV -20 23.69 0.033319 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 NV 0 23.85 0.033544 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 NV 10 23.69 0.033319 +2.5 PASS
Band12 10MHz QPSK 23130 50RB#0 NV 20 19.86 0.027932 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 NV -30 -18.31 -0.026009 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 NV -20 -13.10 -0.018608 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 NV 0 -14.32 -0.020341 +2.5 PASS
Band12 10MHz 16QAM 23060 50RB#0 NV 10 -18.24 -0.025909 +2.5 PASS
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Band12 10MHz 16QAM 23060 50RB#0 NV 20 -15.49 -0.022003 +2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 NV -30 -9.53 -0.013470 | 2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 NV -20 -8.35 -0.011802 +2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 NV 0 -7.45 -0.010530 | *2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 NV 10 -8.67 -0.012254 | *2.5 PASS
Band12 10MHz 16QAM 23095 50RB#0 NV 20 -13.98 -0.019760 | *2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 NV -30 3.20 0.004501 +2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 NV -20 -7.02 -0.009873 +2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 NV 0 -10.89 -0.015316 +2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 NV 10 -7.02 -0.009873 +2.5 PASS
Band12 10MHz 16QAM 23130 50RB#0 NV 20 -5.18 -0.007286 +2.5 PASS
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