Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.8 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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CHANNEL BANDWIDTH 10 MHz

Spectrum (=) Spectrum2 (@ =
Ref Level -10,00 cBm  Offset 20,00 dB & RBW 1 MHz Ref Level -10,00 dBm Offset 20.00d8 & RBW I MHz
|» Att Sdi SWT 2ms YBW 10 MHz  Mode Sweep |+ Att Sdi BWT 2ms ¥BW 10 MHz  Mode Sweep
Pa TDR SGL Count 300/300 P& TOF
@ 1Rk View (@ 1Rm AvgRwr
wMz2[1] -57.97 dBm| M1[1] -70.81 dBm|
5.200210 GHz| 5.350850 GHz|
_20 dBm M1[1] 57.55 dBm -20 dem
5.016940 GHz|
30 -30 df
= 40 df
Fcc 15407 |
50 -50
M1 2
i " TS 4
60 - Yot apadet Y S0ERM=—01 50,700 dRNT
et e e A - e
i
70 -70 . 5
B Nw—— ]
90 dem 30 del
20 50
-100 dem -100 dBm
Start 4.5 CHz 2001 pts $top 5.16 CH2 Etart 4.5 CHz 2001 pts $top 5.46 CHz

L2015 18128017 aTer LL.EIB.ZOLS LG:2E:2d

Plot 7.9.9 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY 5845 MHz
CHANNEL BANDWIDTH 10 MHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.10 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz

CARRIER FREQUENCY 5845 MHz
CHANNEL BANDWIDTH 10 MHz
Spectrum [“f] Spectrum [“E]
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:
emissions

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 11-Feb-19

Verdict:

PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:
Plot 7.9.11 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5732.5 MHz
CHANNEL BANDWIDTH 15 MHz
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Plot 7.9.12 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY 5732.5 MHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.13 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
CARRIER FREQUENCY 5732.5 MHz
CHANNEL BANDWIDTH 15 MHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES
Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:
Plot 7.9.14 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5788 MHz
CHANNEL BANDWIDTH 15 MHz
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Plot 7.9.15 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY 5788 MHz
CHANNEL BANDWIDTH 15 MHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2

Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.16 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:
Plot 7.9.17 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.9.18 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.19 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:
emissions

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 11-Feb-19

Verdict:

PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:
Plot 7.9.20 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.9.21 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY 5735 MHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.22 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz

CARRIER FREQUENCY 5735 MHz
CHANNEL BANDWIDTH 20 MHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:
Plot 7.9.23 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5788 MHz
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Plot 7.9.24 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.25 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.9.26 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.9.27 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY 5840 MHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:

Plot 7.9.28 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

7.10 Conducted out of band emissions at 5725 — 5850 MHz range

7.10.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass band of the
antenna. Specification test limits are given in Table 7.10.1 & EIRP of undesirable emission limits are given in Table 7.10.2

Table 7.10.1 Unwanted emissions limit within restricted bands above 1 GHz

Frequency. MHz Field strength at 3 m, dB(uV/m)* Equivalent EIRP*, dBm
q b Peak Average Peak Average
1000 — 40000 74.0 54.0 -21.2 -41.2

* Equivalent EIRP was calculated as follow: Field strength — 95.2

Table 7.10.2 EIRP of undesirable emission limits outside restricted bands above 1 GHz

EIRP of spurious,
dBm/MHz
-27 (below 5.650 GHz and above 5.925 GHz)
-27 increasing linearly to 10 (in 5.650 - 5.700 GHz and 5.925 - 5.875 GHz)
10 increasing linearly to 15.6 (in 5.700 - 5.720 GHz and 5.875 - 5.855

Frequency, MHz

Outside 5725-5850 band

GHz)
15.6 increasing linearly to 27 (in 5.720 - 5.725 GHz and 5.855 - 5.850
GHz)
7.10.2 Test procedure
7.10.2.1 The EUT was set up as shown in Figure 7.10.1, energized and the performance check was conducted.

7.10.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.

7.10.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The
resolution bandwidth was set to 1 MHz.

7.10.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within
the authorized band was measured.

7.10.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in the
associated tables and plots.

7.10.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the mid and
highest carrier frequencies.

7.10.2.7 Test results are shown in the Table 7.10.3, Table 7.10.4, Table 7.10.5 and the associated plots.

Figure 7.10.1 Setup for conducted spurious emissions

Spectrum

EUT
analyzer

Attenuator

A 4
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Report ID: TelRad_FCC_31832_rev2

Date of Issue: 25-Jun-19

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance :

Date(s): 11-F2b-19 Verdict: PASS

Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Table 7.10.3 Conducted spurious emission within restricted band test results

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

MODULATION:

DETECTOR USED:
RESOLUTION BANDWIDTH:
EUT CONFIGURATION:

5.725 - 5.850 GHz
4500 - 6400 MHz
QPSK
Peak/Average
1000 kHz

1 carrier, 1 sector (4 ports to 2 dual slant antennas),

coherent signal

CHANNEL BANWIDTH: 10 MHz
Frequency,| Antenna Ante_nna ; PRI — : : Veldys e : .
MHz 'gain dBi gain SA reading, EIRP**, Limit, | Margin***, | SA reading, EIRP**, Limit, | Margin***, |Verdict
' array*, dB dBm dBm/MHz | dBm dB dBm dBm/MHz | dBm dB
Low carrier frequency
5063.000 | 165 | 6.0 | 5915 [ -36.65 | -21.2 | -1545 | 7166 | -46.67 | -41.2 | -547 [ Pass
Mid carrier frequency
5048.130 | 165 | 6.0 | -5867 | -36.47 | -21.2 | -1497 | -7071 [ -4572 | -41.2 | -452 | Pass
High carrier frequency
5350.850 | 165 | 60 | 5862 | -3612 [ 212 | 1492 | 70.81 | -4582 [ 412 [ -462 | Pass
CHANNEL BANWIDTH: 15 MHz
Frequency,| Antenna Ante_nna : FEEI e : - AR — - .
MHz ’ gain, dBi gain SAreading,| EIRP** Limit, | Margin***, | SAreading, | EIRP**, | Limit, | Margin***, |Verdict
' array*, dB dBm dBm/MHz | dBm dB dBm dBm/MHz | dBm dB
Low carrier frequency
5352770 | 165 | 60 | 5873 | -36.23 [ -21.2 | -1503 | -7329 [ -4830 [ 412 | -7.10 | Pass
Mid carrier frequency
5358530 | 165 | 6.0 | 5879 [ -36.29 | -21.2 | -1509 [ 7073 [ -4574 [ 412 | -454 | Pass
High carrier frequency
5030370 | 165 | 60 | -5856 | -36.06 | -21.2 | -1486 | -7211 [ -4712 [ 412 | -592 | Pass
CHANNEL BANWIDTH: 20 MHz
Antenna Peak Average
Fre(liﬂu:zncy, g\;?ndn;‘i gain SA reading, EIIDSSI; Limit, | Margin***, | SA reading, él‘;fgi‘gfy Limit, | Margin***, [Verdict
array*, dB dBm dBm/MHz dBm dB dBm dBm/MHz dBm dB
Low carrier frequency
5350.370 | 165 | 6.0 | 5845 | -35.95 [ -21.2 | -1475 | 7081 | -4582 [ 412 | -462 [ Pass
Mid carrier frequency
5056.760 | 165 | 6.0 | -59.16 | -36.66 | -21.2 | -1546 | -7276 | -47.77 | 412 | -657 | Pass
High carrier frequency
5045730 | 165 | 60 | 56.84 | -3434 [ 212 ] 1314 | -71.03 | -46.04 [ 412 [ -484 [ Pass

* - Antenna gain array = 10log(Nant), where Nant = 4 (two cross-polarized antennas with coherent signals)
** . Peak EIRP = SA reading + Antenna gain + Antenna gain array
*** . Margin = EIRP — specified limit.
**+* - Average EIRP = SA reading + Antenna gain + Antenna gain array + Duty cycle factor

Table 7.10.4 Duty cycle factor calculation

Burst dration, ms

Burst period, ms

Duty cycle*

Duty cycle factor**, dB

2.82

5.00

0.564

2.49

*- Duty cycle = Burst duration / Burst period
** - Duty cycle factor = 10log(1/Duty cycle)

Page 262 of 386



Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance :

Date(s): 11-F2b-19 Verdict: PASS

Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Table 7.10.5 Conducted spurious emission outside restricted band test results

ASSIGNED FREQUENCY RANGE: 5.725 - 5.850 GHz
INVESTIGATED FREQUENCY RANGE: 4500 - 6400 MHz

MODULATION: QPSK
DETECTOR USED: Peak
RESOLUTION BANDWIDTH 1000 kHz

EUT CONFIGURATION: 1 carrier, 1 sector (4 ports to 2 dual slant antennas),

coherent signal

CHANNEL BANWIDTH: 10 MHz
SAreading, Antenna Antenna gain - Limit, N "
Frequency, MHz dBm gain, dBi array*, dB EIRP**, dBm/MHz dBm/MHz Margin***, dB | Verdict
Low carrier frequency
5244.350 -57.87 16.5 6.0 -35.37 -27.0 -8.37 Pass
5719.680 -23.06 16.5 6.0 -0.56 15.5 -16.07 Pass
5724.996 244 16.5 6.0 24.94 27.0 -2.05 Pass
Mid carrier frequency
5205680 | -59.27 | 165 6.0 -36.77 270 | 977 | Pass
High carrier frequency
5157030 | -57.47 | 165 6.0 -34.97 270 | -797 | Pass
CHANNEL BANWIDTH: 15 MHz
SA reading, Antenna Antenna gain - Limit, — .
Frequency, MHz dBm gain, dBi array*, dB EIRP**, dBm/MHz dBm/MHz Margin*** dB | Verdict
Low carrier frequency
5274.090 -57.56 16.5 6.0 -35.06 -27.0 -8.06 Pass
5718.510 -22.36 16.5 6.0 0.14 15.2 -15.04 Pass
5724.974 -2.74 16.5 6.0 19.76 26.9 -7.18 Pass
Mid carrier frequency
5297600 | -5844 | 165 6.0 -35.94 270 | 894 | Pass
High carrier frequency
5278410 | 5801 | 165 6.0 -35.51 270 | -851 | Pass

Page 263 of 386



HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:

Table 7.10.5 Conducted spurious emission outside restricted band test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
MODULATION:

DETECTOR USED:

RESOLUTION BANDWIDTH

EUT CONFIGURATION:

5.725 - 5.850 GHz

4500 - 6400 MHz

QPSK

Peak

1000 kHz

1 carrier, 1 sector (4 ports to 2 dual slant antennas),
coherent signal

CHANNEL BANWIDTH: 20 MHz
Frequency, MHz = Legglng, g\:i;?ndn;i Ar;?g;:‘ ggln EIRP**, dBm/MHz dB!_rlnn;l\I/ItHz Margin***, dB | Verdict
Low carrier frequency
5262.100 -58.33 16.5 6.0 -35.83 -27.0 -8.83 Pass
5719.550 -23.04 16.5 6.0 -0.54 155 -16.01 Pass
5724.981 -6.48 16.5 6.0 16.02 27.0 -10.94 Pass
Mid carrier frequency
5310550 | 5855 | 165 ] 6.0 -36.05 [ 270 | 9.05 | Pass
High carrier frequency
5168.070 -57.50 16.5 6.0 -35.00 -27.0 -8.00 Pass
5850.049 -3.85 16.5 6.0 18.65 26.9 -8.24 Pass
5855.140 -24.75 16.5 6.0 -2.25 15.6 -17.81 Pass

* - Antenna gain array = 10log(Nant), where Nant = 2 (two cross-polarized antennas)

** - EIRP = SA reading + Antenna gain + Antenna gain array
*** . Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL3901 [ HL4355 | |

Full description is given in Appendix A.
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:

Plot 7.10.1 Duty cycle

i Adilent R T
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Ref 0 dBm Atten 10 dB 0.145 dB
Peak
Log

10
dB/
ettt
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M ater Trace Type
1R 1 Time
14 1) Time
2R 1) Time
24 1) Time
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#VBW 3 MHz Sweep 10 ms (1001 pts)
X puodis Amplitude
1485 me -80.18 dBm
2.82 ms 0,473 dB
1457 ms -B0.18 dBm
5ms 0.145 dB
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions

Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 11-Feb-19

Verdict: PASS

Temperature: 26 °C | Relative Humidity: 45 %

Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:
Plot 7.10.2 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5730 MHz
CHANNEL BANDWIDTH
Spectrum [%] Spectrum 2 () [“E]
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*Applied Limit = Specification limit — Antenna Gain — Antenna Array gain

Plot 7.10.3 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz

CARRIER FREQUENCY
CHANNEL BANDWIDTH

5730 MHz

Spectrum =) Spectrum =)
Ref Level 0.00 d2m  Offset 20.00 d3 @ RBW 1 MHz Ref Level 20.00 dBm  Offset 20.00 db = RBW 1 MHz
o At wde SWT 2ms  VBW L0MHz Mode Swesp Att 40ds BWT 2ms  ¥BW 10MHz Mode Sweep
Pa TDF pa TOF
@ 1Pk View @ 1Pk View
mM1[1] -23.06 dém M1[1] 2.44 dBm|
5.719680 GHz 5.72499630 GHz,
-10 = 10
,
= e RV
20 d 0 deny = e k
I mﬂ’"
30 CC 12407, WM
s Wi
| TR YO I TRTROON (Y v AT ¥ v R e
(TwR i T !
Wil Myv B
CC ib.a07 y 0 d
W sl b A AN i ! W L gL 1
R el - e -40
70 -s0
-a0 dy 60 dB
a0 70 df
Start 5.46 GHz 2001 pts Stop 5.72 GHz Start 5.72 GHz 2001 pts Stop 5.725 GHz
aze: Ll.EME.2O1S 16:07:1% -

Page 266 of 386



Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.4 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
CARRIER FREQUENCY 5730 MHz
CHANNEL BANDWIDTH 10 MHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:
emissions

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 11-Feb-19

Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:
Plot 7.10.5 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5788 MHz
CHANNEL BANDWIDTH 10 MHz
Spectrum [“f] Spectrum 2 (®) [“E]
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Plot 7.10.6 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
5788 MHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.7 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode:

Compliance

Date(s):

11-Feb-19

Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.8 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.10.9 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
CARRIER FREQUENCY
CHANNEL BANDWIDTH

Spectrum

Att Lods SWT
Pa TOF

5845 MHz
10 MHz

&

2ms

Ref Level -10.00 dBm  Offset 20.00 B & RBW 1 MHz

VBW 10 MHz Mode Sweep

@ 1Pk view

mM1[1]

-53.04 dBm
\E.DSDS?U GHz

-20 dBm

-30 dBm

—40 dem

FCC 15207

T
FTRC A ey

’“E },L Meriionoh o

I

ook

PTTRVI R I INTYPRrEN | PP EST PN
i)

-70 dBm

-B0 dBm

-20 dem

-100 dBEm

Start 5.46 CHz

2001 pts

Stop 5.725 GHz

Az CESE_ZOTS 1€G22E:4S

Page 270 of 386
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HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:
Plot 7.10.10 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

emissions

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode:

Compliance

Date(s):

11-Feb-19

Verdict:

PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:
Plot 7.10.11 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
CARRIER FREQUENCY 5732.5 MHz
CHANNEL BANDWIDTH 15 MHz
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Ref Level -5.00 dBm  Offset 20,00 d& & RBW 1 MHz Ref Level -10.00 dEm  Offset 20.00d8 & RBW 1 MHz
| Att 5db BWT 2ms  VBW 10 MHz Mode Swesp |+ Att 0dd  SWT 2ms YBW 10 MHz  Mode Sweep
P& TDF SGL Count 300,200 P& TOF
@ 1Pk View CHL
M2[1] -57.56 dBm M1[1] -73.20 dBm
-10 df 5.274090 GHz 5.352770 GHz
M1[1] -58.68 dBm| 20 dem
20 o 5140240 GHz
30 o
-30 dBm-
40 o
=40 dEm
FoC 15407 | { 50 d
30
r-;[ IY? 80 d
| . 00 d
.-aml " 1 WNWW‘WWNHMWVWNW“‘JWW | . 1 3,700 g -
e e T ]
Wm_y- T
.
04
-100 dBm;
-100
Start 4.5 CHz 2001 pts $top 5.16 CH2 Start 4.5 CHz 2001 pts $top 5.46 CHz
L2015 1Ti08:14 @1 DLLBIELZ0LE LTiiEdS
Plot 7.10.12 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.13 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance :

Date(s): 11-F2b-19 Verdict: PASS

Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.14 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.10.15 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:

Plot 7.10.16 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Plot 7.10.17 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.18 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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Plot 7.10.19 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:
emissions

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 11-Feb-19

Ver

dict: PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:
Plot 7.10.20 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.10.21 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.22 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

emissions
Test procedure:
Test mode: Compliance
Date(s): 11-Feb-19

Verdict:

PASS

Temperature: 26 °C

| Relative Humidity: 45 %

Air Pressure: 1020 hPa

| Power: 48 VDC

Remarks:

Plot 7.10.23 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.10.24 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.25 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band
emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode:

Date(s):

Compliance .
11.Feb-19 Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC

Remarks:

Plot 7.10.26 Conducted spurious emission measurements in the range 4.5 — 5.46 GHz
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Plot 7.10.27 Conducted spurious emission measurements in the range 5.46 — 5.725 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.4.2, Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 11-Feb-19 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 45 % Air Pressure: 1020 hPa | Power: 48 VDC
Remarks:
Plot 7.10.28 Conducted spurious emission measurements in the range 5.85 — 6.4 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

HERMON LABORATORIES

Test specification: FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 10-Feb-19 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 48 VDC

Remarks:

7.11 Conducted out of band emissions at 5150 — 5250 MHz range

7.11.1 General

This test was performed to measure spurious emissions from the EUT near the band edges and within the pass band of the
antenna. Specification test limits are given in Table 7.11.1 & EIRP of undesirable emission limits are given in Table 7.11.2

Table 7.11.1 Unwanted emissions limit within restricted bands above 1 GHz

Frequency. MHz Field strength at 3 m, dB(uV/m)* Equivalent EIRP*, dBm
q b Peak Average Peak Average
1000 — 40000 74.0 54.0 -21.2 -41.2

* Equivalent EIRP was calculated as follow: Field strength — 95.2

Table 7.11.2 EIRP of undesirable emission limits outside restricted bands above 1 GHz

EIRP of spurious,
dBm/MHz

Qutside 5150-5350 band -27

Frequency, MHz

7.11.2 Test procedure
7.11.2.1 The EUT was set up as shown in Figure 7.11.1, energized and the performance check was conducted.
7.11.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.

7.11.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The
resolution bandwidth was set to 1 MHz.

7.11.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within
the authorized band was measured.

7.11.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in the
associated tables and plots.

7.11.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the mid and
highest carrier frequencies.

7.11.2.7 Test results are shown in the Table 7.11.3, Table 7.11.4, Table 7.11.5 and the associated plots.

Figure 7.11.1 Setup for conducted spurious emissions

Spectrum

EUT »  Attenuator
analyzer
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HERMON LABORATORIES

Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

emissions
Test procedure:
Test mode: Compliance
Date(s): 10-Feb-19

Verdict:

PASS

Temperature: 25 °C

| Relative Humidity: 48 %

Air Pressure: 1019 hPa

| Power: 48 VDC

Remarks:

Table 7.11.3 Conducted spurious emission within restricted band test results
ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

MODULATION:
DETECTOR USED:

RESOLUTION BANDWIDTH:
EUT CONFIGURATION:

5.15-5.25 GHz
4500 - 6400 MHz
QPSK
Peak/Average
1000 kHz

1 carrier, 1 sector (4 ports to 2 dual slant antennas),
non-coherent signal

CHANNEL BANWIDTH: 10 MHz
Frequency,| Antenna Ante_nna ; PRI — : : Veldys e : .
MHz ! gain, dBi gain SA reading, EIRP**, Limit, | Margin***, | SA reading, EIRP**, Limit, | Margin***, |Verdict
' array*, dB dBm dBm/MHz | dBm dB dBm dBm/MHz | dBm dB
Low carrier frequency
5149.840 16.5 3.0 -49.09 -29.59 -21.2 -8.39 -64.15 -42.18 -41.2 -0.98 Pass
5406.750 16.5 3.0 -59.89 -40.39 -21.2 -19.19 -70.69 -48.72 -41.2 -7.52 Pass
Mid carrier frequency
4915.300 16.5 3.0 -54.25 -34.75 -21.2 -13.55 -64.56 -42.59 -41.2 -1.39 Pass
5406.750 16.5 3.0 -54.32 -34.82 -21.2 -13.62 -70.59 -48.62 -41.2 -7.42 Pass
High carrier frequency
4915.300 16.5 3.0 -54.89 -35.39 -21.2 -24.19 -63.90 -41.93 -41.2 -0.73 Pass
5366.210 16.5 3.0 -55.06 -35.56 -21.2 -14.36 -68.66 -46.69 -41.2 -5.49 Pass
CHANNEL BANWIDTH: 15 MHz
Frequency,| Antenna Ante_nna : FEEI o~ : : AR = : .
MHz ' gain, dBi gain SAreading,| EIRP** Limit, | Margin***, | SAreading, | EIRP**, | Limit, | Margin***, |Verdict
! array*, dB dBm dBm/MHz | dBm dB dBm dBm/MHz | dBm dB
Low carrier frequency
5149.840 16.5 3.0 -56.98 -37.48 -21.2 -16.28 -64.05 -42.08 -41.2 -0.88 Pass
5437.420 16.5 3.0 -60.02 -40.52 -21.2 -19.32 -72.53 -50.56 -41.2 -9.36 Pass
Mid carrier frequency
5068.950 16.5 3.0 -56.54 -37.04 -21.2 -15.84 -65.15 -43.18 -41.2 -1.98 Pass
5437.530 16.5 3.0 -57.46 -37.96 -21.2 -16.76 -72.11 -50.14 -41.2 -8.94 Pass
High carrier frequency
5147.560 16.5 3.0 -57.25 -37.75 -21.2 -16.55 -66.72 -44.75 -41.2 -3.55 Pass
5437.530 16.5 3.0 -56.45 -36.95 -21.2 -15.75 -72.42 -50.45 -41.2 -9.25 Pass
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 10-Feb-19 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 48 VDC

Remarks:

Table 7.11.3 Conducted spurious emission within restricted band test results

ASSIGNED FREQUENCY:
INVESTIGATED FREQUENCY RANGE:

MODULATION:
DETECTOR USED:

RESOLUTION BANDWIDTH:

5.15-5.25 GHz

4500 - 6400 MHz
QPSK

Peak/Average
1000 kHz

EUT CONFIGURATION: 1 carrier, 1 sector (4 ports to 2 dual slant antennas), non-coherent
signal
CHANNEL BANWIDTH: 20 MHz
Antenna Peak Average
PresjUet An‘tenna_ gain SA reading, Peak Limit, | Margin***, | SA reading, ety Limit, | Margin***, |Verdict
il £, G2 array*, dB dBm SR dBm dB dBm SRl dBm dB
' dBm/MHz dBm/MHz

Low carrier frequency

5149.840 | 165 | 3.0 | -49.63 3013 [ -21.2 | -893 | 6427 [ -4230 [ 412 ] -1.10 | Pass
Mid carrier frequency

4915.300 16.5 3.0 -52.43 -32.93 -21.2 -11.73 -63.46 -41.49 -41.2 -0.29 Pass
5439.853 16.5 3.0 -51.78 -32.28 -21.2 -11.08 -69.53 -47.56 -41.2 -6.36 Pass
High carrier frequency

4915.300 16.5 3.0 -54.38 -34.88 -21.2 -13.68 -63.31 -41.34 -41.2 -0.14 Pass
5360.032 16.5 3.0 -54.65 -35.15 -21.2 -13.95 -68.59 -46.62 -41.2 -5.42 Pass

* - Antenna gain array = 10log(Nant), where Nant = 4 (two cross-polarized antennas with coherent signals)
** . Peak EIRP = SA reading + Antenna gain + Antenna gain array
*** . Margin = EIRP — specified limit.
**** - Average EIRP = SA reading + Antenna gain + Antenna gain array + Duty cycle factor

Table 7.11.4 Duty cycle factor calculation

Burst dration, ms

Burst period, ms

Duty cycle*

Duty cycle factor**, dB

2.83

5.00

0.566

2.47

*- Duty cycle = Burst duration / Burst period
** - Duty cycle factor = 10log(1/Duty cycle)
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification: FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band
emissions

Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance :

Date(s): TOF.D 16 Verdict: PASS

Temperature: 25 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 48 VDC

Remarks:

Table 7.11.5 Conducted spurious emission outside restricted band test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

MODULATION:

DETECTOR USED:
RESOLUTION BANDWIDTH
EUT CONFIGURATION:

5.15-5.25 GHz
4500 - 6400 MHz
QPSK

Peak

1000 kHz

1 carrier, 1 sector (4 ports to 2 dual slant antennas), non-

coherent signal

CHANNEL BANWIDTH: 10 MHz
SAreading, Antenna Antenna gain - Limit, NP .
Frequency, MHz dBm gain, dBi array*, dB EIRP**, dBm/MHz dBm/MHz Margin***, dB | Verdict
Low carrier frequency
5655.790 | -60.02 | 165 6.0 | -37.52 | 270 | -1052 | Pass
Mid carrier frequency
5688420 | -51.35 | 165 6.0 | -28.85 | 270 | -185 | Pass
High carrier frequency
5736550 | -51.35 | 165 6.0 | -28.85 [ 270 | -185 | Pass
CHANNEL BANWIDTH: 15 MHz
SA reading, Antenna Antenna gain e Limit, N .
Frequency, MHz dBm gain, dBi array*, dB EIRP**, dBm/MHz dBm/MHz Margin***, dB | Verdict
Low carrier frequency
5736550 | -52.38 | 165 6.0 | -29.88 [ 270 | -288 | Pass
Mid carrier frequency
5722470 | -6055 | 165 6.0 | -38.05 | 270 | -1105 [ Pass
High carrier frequency
5750640 | -5362 | 165 6.0 | -31.12 | 270 | -412 | Pass
CHANNEL BANWIDTH: 20 MHz
SA reading, Antenna Antenna gain o Limit, TN .
Frequency, MHz dBm gain, dBi array*, dB EIRP**, dBm/MHz dBm/MHz Margin*** dB | Verdict
Low carrier frequency
5792900 | 5395 | 165 6.0 | -31.45 | 270 | -445 | Pass
Mid carrier frequency
5541230 | -59.04 | 165 6.0 | -36.54 [ 270 | 954 | Pass
High carrier frequency
5692420 | -4892 | 165 6.0 | -26.42 | 270 | o058 | Pass

* - Antenna gain array = 10log(Nant), where Nant = 2 (two cross-polarized antennas)
** - EIRP = SA reading + Antenna gain + Antenna gain array

*** . Margin = EIRP — specified limit.

Reference numbers of test equipment used

[ HL3901 |

HL 4355

Full description is given in Appendix A.
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 10-Feb-19 Verdict: PASS

Temperature: 25 °C

| Relative Humidity: 48 %

Air Pressure: 1019 hPa

| Power: 48 VDC

Remarks:

Plot 7.11.1 Duty cycle

wi Agilent

Ref0 dBm
Peak

Mkr2 & ams

Atten 10 dB 1.72dB

Log
10
dB/
EA
U e P

Center 5.16 GHz

Res BW 3 MHz
M ater Trace Type
1R 1 Time
14 1) Time
2R 1) Time
24 1) Time

Span 0 Hz
#VBW 3 MHz Sweep 10 ms (1001 pts)
X puodis Amplitude
1,605 me 51.1 dBm
2.88 ms 0.207 4B
1616 ms -61.65 dBm
5ms 172 dB
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Report ID: TelRad_FCC_31832_rev2

Date of Issue: 25-Jun-19

Test specification:
emissions

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance

Date(s): 10-Feb-19

Verdict:

PASS

Temperature: 25 °C

| Relative Humidity: 48 %

Air Pressure: 1019 hPa

| Power: 48 VDC

Remarks:
Plot 7.11.2 Conducted spurious emission measurements in the range 4.5 — 5.15 GHz
CARRIER FREQUENCY 5160 MHz
CHANNEL BANDWIDTH 10 MHz
Spectrum E] Spectrum 2 (&) [“E]
Ref Level -20.00 dbm  Offset 10,00 cE & RBW 1 MHz Ref Level -20.00 ddm  Offset 10,00 cCE & RBW 1 MHz
Att 0db  SWT 1.3 ms VBW 10 MHz  Mode Sweep [ Att ade  SWT 2ms VBW 10 MHz  Mode Sweep
TOF SGL Count 300,300 TDF
(@ 1Pk View (@ 1Rm AugRwr
m2[1] -50.37 dBm M1[1] -64.15 dBm|
4.915260 GHz 5.149840 GHz|
30 dBm M1[1] 49.09 dBm| -30 dBmr
5.149030 GHz
=40 CBM=—51 40,700 dbr 40 ¢
Ly
S0 OB =50
M2
50 cEm ; P T " A\ A0 dRm=—t1 0700 dBr T
- 7]
F—— T Y) PRRIN 90d ST st . | PR S —
R -r-«*—ww»-—-"“”n"'ww
-80 cBme -80 dB
-90 cBm -90 dBmr
-100 df -100 d
-110 G -110 dBm
Start 4.5 GHz 1001 pts Stop 5.15 GHz Start 4.5 GHz 2001 pts Stop 5.15 CHz
ate: 1ok, 2003 63013223 ate: Look3.2009 TrnEe33

*Applied Limit = Specification limit — Antenna Gain — Antenna Array gain

Plot 7.11.3 Conducted spurious emission measurements in the range 5.35 — 5.46 GHz

CARRIER FREQUENCY
CHANNEL BANDWIDTH

5160 MHz
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Spectrum =) Spectrum 2 () o
Ref Level -20.00 dBm  Offset 10.00dE & RBW 1 MHz Ref Level -20.00 dim  Offset 10.00cF & RBW 1 MHz
Att Ode  SWT 1ms VBW 10 MHz  Mode Sweep Att 0 dE  SWT 1ms VBW 10 MHz Mode Swesp
TOF SGL Count 3007300 TOF
@ 1Pk View @ 1RM AvgPwr
m1i[1] -59.89 dBm)| m1ir1] -70.69 dBm
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-30 dBmr -30
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M1
<50 d . Al dAm—- oo -
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-80 cBm: -80 di
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band
emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode: Compliance .
Date(s): 10-Feb-19 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 48 VDC

Remarks:

Plot 7.11.4 Conducted spurious emission measurements in the range 5.46 — 6.4 GHz
CARRIER FREQUENCY 5160 MHz
CHANNEL BANDWIDTH 10 MHz

Ref Level -20.00 dim Offset 10.00 dB & RBW 1 MHz

Att 0 dB SWT 1.9 ms YBW 10 MHz Mode Sweep
TOF
@ 1Pk View
M2[1] -60.02 dEm
5.655790 GHz
30 dBm M1i[1] 62.62 dBm
5.460000 GHZ
=40 dBm
01 -46.500 dBm
50 dBm:
12
~50 dem; T
TR R PR PR YT SeTIRR) TOTLERA TTIN N
R R E TR BTSSP BT P T SR,
70 dBm:
-B0 dBm
=50 dBm
-100 dBm
-110 dBr
Start 5.45 CHz 1001 pts Stop 6.4 GHz

aTer L1, L3.E0LI 03:l6:lT
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

emissions

Test procedure:

KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7

Test mode:

Compliance

Date(s):

10-Feb-19

Verdict:

PASS

Temperature: 25 °C

| Relative Humidity: 48 %

Air Pressure: 1019 hPa

| Power: 48 VDC

Remarks:

Plot 7.11.5 Conducted spurious emission measurements in the range 4.5 — 5.15 GHz

CARRIER FREQUENCY
CHANNEL BANDWIDTH

5200 MHz
10 MHz

Spectrum = Spectrum 2 (&) =)
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Plot 7.11.6 Conducted spurious emission measurements in the range 5.35 — 5.46 GHz
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Report ID: TelRad_FCC_31832_rev2
Date of Issue: 25-Jun-19

Test specification:

FCC section 15.407(b), RSS-247 section 6.2.1.2 Conducted out of band

emissions
Test procedure: KDB 662911; KDB 789033, ANSI C63.10, section 12.7.6 & 12.7.7
Test mode: Compliance .
Date(s): 10-Feb-19 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 48 % Air Pressure: 1019 hPa | Power: 48 VDC
Remarks:

Plot 7.11.7 Conducted spurious emission measurements in the range 5.46 — 6.4 GHz
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	7 Transmitter tests according to 47CFR part 15 subpart E and RSS-247.
	7.10 Conducted out of band emissions at 5725 – 5850 MHz range
	7.10.1 General
	This test was performed to measure spurious emissions from the EUT near the band edges and within the pass band of the antenna. Specification test limits are given in Table ‎7.10.1 & EIRP of undesirable emission limits are given in Table ‎7.10.2

	7.10.2 Test procedure
	7.10.2.1 The EUT was set up as shown in   Figure ‎7.10.1, energized and the performance check was conducted.
	7.10.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.
	7.10.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The resolution bandwidth was set to 1 MHz.
	7.10.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within the authorized band was measured.
	7.10.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in the associated tables and plots.
	7.10.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the mid and highest carrier frequencies.
	7.10.2.7 Test results are shown in the Table ‎7.10.3, Table ‎7.10.4, Table ‎7.10.5 and the associated plots.


	7.11 Conducted out of band emissions at 5150 – 5250 MHz range
	7.11.1 General
	This test was performed to measure spurious emissions from the EUT near the band edges and within the pass band of the antenna. Specification test limits are given in Table ‎7.11.1 & EIRP of undesirable emission limits are given in Table ‎7.11.2

	7.11.2 Test procedure
	7.11.2.1 The EUT was set up as shown in Figure ‎7.11.1, energized and the performance check was conducted.
	7.11.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.
	7.11.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The resolution bandwidth was set to 1 MHz.
	7.11.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within the authorized band was measured.
	7.11.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in the associated tables and plots.
	7.11.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the mid and highest carrier frequencies.
	7.11.2.7 Test results are shown in the Table ‎7.11.3, Table ‎7.11.4, Table ‎7.11.5 and the associated plots.






