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HERMON LABORATORIES

Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict: PASS

Temperature: 24 °C

| Relative Humidity:

55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.14 Peak spectral power density at mid frequency
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity:

55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.15 Peak spectral power density at high frequency
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Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2

Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance L

Date(s): 22-Apr-20 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 55 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.1.16 Peak spectral power density at low frequency

CHANNEL SPACING:
ANTENNA CHAIN:
Modulation: QPSK
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Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict: PASS

Temperature: 24 °C

| Relative Humidity:

55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.17 Peak spectral power density at mid frequency
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Modulation: 16QAM
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Modulation: 64QAM
Spectrum Analyzer 1
Suept SA ' +|
KEYSIGHT it RF Utz eAten 100D APNOFast [ Tyge Power (RMS)

- Corectons:On Soure OF  Gate:OF PuglHod: 10120
i fulo Frog Ret I (5) HF Gan Low [Trng:Froe Fun
1] Sip Track OF
Ty
1 i 1| et L Oftset 4.0 8 Mirt 3631 52 GHz
ScalelDiv 10 48 Ref Level 30.00 dBm 17.606 dBm)|
Log v
'y
¥

]
1

i
(Center 3.62500 GHz #Video BW 3.0 MHz" Span 40.00 MHz
#Res B 1.0 MHz #5weep 1.00 ms (1001 pts)

UGS e

W
A

)

Page 28 of 166



il

HERMON LABORATORIES

Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance L

Date(s): 22-Apr-20 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 55 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.1.18 Peak spectral power density at high frequency

CHANNEL SPACING: 20 MHz
Modulation: QPSK Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2

Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance L

Date(s): 22-Apr-20 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 55 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.1.19 Peak spectral power density at low frequency
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Modulation: 16QAM
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Modulation: 64QAM
Spectrum Analyzer 1
Suept SA ' +|
KEYSIGHT it RF Itz 50 preni0dB  PNOFast g Type: Pawer (RIS) i 6
L epe Corectons:On Soure OF  Gate:OF Pl 000
Aign: fuls Freq Ret Int () IF Gan Low Ty Froe Aun e
| S Track OF PNNN
1 25
1 i 1| et L Oftset 4.0 8 Mkr1 3566 04 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 17.750 dBm)
Log v
)
v
]
1
i
(Center 356000 GHz #Video BW 3.0 MHz" Span 40.00 MHz
Res B 1.0 MHz #5weep 1.00 ms (1001 pts)
e ‘o N rornt 2m T ki
ll‘ n e .‘ ? 32420 AM e E FAN

Page 30 of 166



il

HERMON LABORATORIES

Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict: PASS

Temperature: 24 °C

| Relative Humidity: 55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.1.20 Peak spectral power density at mid frequency

CHANNEL SPACING: 20 MHz

Modulation: QPSK Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.21 Peak spectral power density at high frequency
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Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2

Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity:

55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.22 Peak spectral power density at low frequency
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Modulation: 16QAM
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Modulation: 64QAM
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict: PASS

Temperature: 24 °C

| Relative Humidity: 55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.23 Peak spectral power density at mid frequency
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Modulation: 16QAM
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(b), Maximum EIRP and maximum power spectral density

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

22-Apr-20

Verdict: PASS

Temperature: 24 °C

| Relative Humidity: 55 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:

ANTENNA CHAIN:
Modulation: QPSK

Plot 7.1.24 Peak spectral power density at high frequency
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Verdict:
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Temperature: 24 °C
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Air Pressure: 1011 hPa

| Power: 48 VDC
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Plot 7.1.25 Transmission pulse duration and pulse period
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Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification: Section 96.41(g), Peak-to- average power ratio

Test procedure: Section 96.41(g)

Test mode: Compliance .

Date(s): 21-Jul-20 Verdict: PASS
Temperature: 24.3. °C | Relative Humidity: 48 % Air Pressure: 1010 hPa | Power: 48 VDC
Remarks:

7.2  Peak-to-average power ratio (PAPR) test

7.2.1 General

This test was performed to measure the peak to average power ratio at RF antenna connector. Specification test

limits are given in Table 7.2.1.

Table 7.2.1 Peak-to-average power ratio limits

Assigned frequency range, MHz

Peak to average power ratio limit

Probability, %

dB

3550.0 — 3700.0

0.1

13.0

7.2.2  Test procedure

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available to the end user RF output power.
7.2.2.3 The peak to average power ratio was measured with power meter as provided in Table 7.2.2 and the associated

plots.

Figure 7.2.1 Peak-to-average power ratio test setup

EUT

Attenuator

Coupler

Trigger
output

Power Meter

Spectrum
Analyzer
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HERMON LABORATORIES

Test specification: Section 96.41(g), Peak-to- average power ratio

Test procedure: Section 96.41(g)

Test mode: Compliance .

Date(s): 21-Jul-20 Verdict: PASS
Temperature: 24.3. °C | Relative Humidity: 48 % Air Pressure: 1010 hPa | Power: 48 VDC
Remarks:

Table 7.2.2 Peak-to-average power ratio test results

OPERATING FREQUENCY RANGE: 3550 — 3700 MHz
DETECTOR USED: Peak/Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Carrler'\f/lrﬁguency, Peak to average ratio, dB I;jeranT: Ma:jrgm, Verdict
Channel spacing 10 MHz
Modulation QPSK
3555.0 9.35 13.0 -3.65 Pass
3625.0 9.15 13.0 -3.85 Pass
3695.0 9.25 13.0 -3.75 Pass
Modulation 16QAM
3555.0 9.13 13.0 -3.87 Pass
3625.0 9.18 13.0 -3.82 Pass
3695.0 9.05 13.0 -3.95 Pass
Modulation 64QAM
3555.0 9.07 13.0 -3.93 Pass
3625.0 9.22 13.0 -3.78 Pass
3695.0 9.32 13.0 -3.68 Pass
Channel spacing 20 MHz
Modulation QPSK
3560.0 9.38 13.0 -3.62 Pass
3625.0 9.34 13.0 -3.66 Pass
3690.0 9.46 13.0 -3.54 Pass
Modulation 16QAM
3560.0 8.66 13.0 -4.34 Pass
3625.0 9.17 13.0 -3.83 Pass
3690.0 9.25 13.0 -3.75 Pass
Modulation 64QAM
3560.0 9.16 13.0 -3.84 Pass
3625.0 9.25 13.0 -3.75 Pass
3690.0 9.29 13.0 -3.71 Pass

Reference numbers of test equipment used

[ HL5376 | HL3901 | HL4366 | HL3301 | HL3302 |

Full description is given in Appendix A.
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PASS

Temperature: 24.3.°C |

Relative Humidity: 48 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.2.1 Peak-to-average power ratio test results at low frequency
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Plot 7.2.2 Peak-to-average power ratio test results at mid frequency
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Plot 7.2.3 Peak-to-average power ratio test results at high frequency
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Plot 7.2.4 Peak-to-average power ratio test results at low frequency

CHANNEL SPACING: 20 MHz
Modulation: QPSK Modulation: 16QAM
Spectrum Analyzer 1  Spectnm Anayzer 2 : Spectrum Analyzer 1  pectuum Anlyzer 2 :
Paer St GCOF SweplSA Parer Sat GCOF SweptSA
KEYSIGHT input RF InputZ 500 en10dB Ty FreeRun  [Center Frey 3561000000 GHz KEYSIGHT nput RF InputZ: 502 0B Tng FreeRun Center Freg 3.560000000 G
L e Comections: On #IF Gain Low (Counts: 100 M0 0 Mt L e Cormections: On #IF Gain: Low Counts: 10 3M100Mpt
Mign fulo Freq Ref Int (8] IRadho i None: Agn Ao Fro Ref Int (8] Radio 8ld Noae
| |
1 Metres 1) 2 Graph A} 1Metrcs. " 2 Graph v
Average Power " Average Power "
289 B = 273 dém =
3413 %al0dB 3583 %hat0dB
100% 463dB 100% 42508
0% 8608 0% 74808
01% 53808 1% 8668
001% 97108 ! 001% BB !
0001 % 85208 0001% 91508
00001% 100548 00001 % 93168
12,Ndﬂ| 10,04 d8
Peak Peak
417848m
P | oot
00048 20008 00048 200068
Info B4 25,000 Mz Info B4 25,000 1z
T IR Tl ] (00 A e A D iz 0 g Kol kY]
II‘ q (" . ? 114227;\M°7' -:: ‘[j LAY Ll q (" . ? TNATA2AM ’7 -:: %‘[] LAY
Modulation: 64QAM
Spectrum Analyzer 1 3 Spectrum Analyzer 2 :
Paver Sat CCOF Swepl 54
KEYSIGHT input RF Inputz 500 w1095 Tog FreeRun |Certer Freg 3 56000000 GHe
L s Comections: On #IF Gain: Low (Counts: 100 M0 0 Mpt
Mign fulo Freq Ref Int (8] IRarho i None:
|
1 Metres ") 2 Graph v
Average Pover "
2920cm =
3458 %hat 0 dB
100% 451dB
0% 78908
01% 51608
1% 95108 !
0001 % 87008
00001% 8208
14,1Zdﬂ|
Peak
43.32 dBm
w
0.00 0B 20,00 o
Info B4 25,000 Mz
il i gl D220 Tl ] (00 A
II‘ q (" . ? 14:55:44 AM ':: ‘[] FAY

Page 42 of 166




il

)

HERMON LABORATORIES

Report ID: AIRRAD_FCC.37551_Rev2
Date of Issue: 23-Aug-20

Test specification:

Section 96.41(g), Peak-to- average power ratio

Test procedure:

Section 96.41(g)

Test mode:

Compliance

Date(s):

21-Jul-20

Verdict:

PASS

Temperature: 24.3. °C

Relative Humidity: 48 %
I y

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

CHANNEL SPACING:
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Modulation: QPSK

Plot 7.2.5 Peak-to-average power ratio test results at mid frequency

20 MHz
1
Modulation: 16QAM

Spectrum Analyzer 1  Spectnm Anayzer 2 : Spectrum Analyzer 1  pectuum Anlyzer 2 :
Paer St GCOF SweplSA Parer Sat GCOF SweptSA
KEYSIGHT input RF InputZ 500 en:10dB Ty FreeRun  [Center Frey 3625000000 GHz KEYSIGHT nput RF InputZ: 502 0B Tng FreeRun Center Freq 3625000000 G
L e Comections: On #IF Gain Low (Counts: 100 M0 0 Mt L e Cormections: On #IF Gain: Low Counts: 10 3M100Mpt
Mign fulo Freq Ref Int (8] IRadho i None: Agn Ao Fro Ref Int (8] Radio 8ld Noae
| |
1 Metres 1) 2 Graph A} 1Metrcs. " 2 Graph
Average Power " Average Power "
296 = 2381 dém =
3424 % a0 dB UE et 0dE
100% 461dB 100% 45448
B ) | B N )
0% 80508 t 0% 73068
01% 53408 1% 91768
001% an2d8 ! 001% 95408 !
0001 % 5008 0001% 97808
00001% 100448 00001 % 98308
15,EZdB| 1068 d8
Peak Peak
45.28 dBm
w o
00048 20008 00048 200068
Info B4 25,000 Mz Info B4 25,000 1z
T IR Tl ] (00 A e A D iz 0 g Kol kY]
II‘ q (" . ? 114325;\M°7' -:: ‘[j LAY Ll q (" . ? TN481IAM ’7 -:: %‘[] LAY
Modulation: 64QAM
Spectrum Analyzer 1 3 Spectrum Analyzer 2 :
Paver Sat CCOF Swepl 54
KEYSIGHT input RF Inputz 500 w1095 TOg FreeRUN  |Certer Freg 3625000000 GHe
L s Comections: On #IF Gain: Low (Counts: 100 M0 0 Mpt
Mign fulo Freq Ref Int (8] IRarho i None:
|
1 Metres ") 2 Graph v
Average Pover "
2977 B =
3447 %hat 0dB
100% 45508
0% 78508
01% 82508
1% 95608 !
0001 % 88808
00001% 88568
1421 dB|
Peak
4398 dBm
w
0.00 0B 20,00 o
Info B4 25,000 Mz
il i gl P20 Tl ] (00 A
II‘ q (" . ? 54 AM ':: ‘[] FAY

Page 43 of 166






