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HERMON LABORATORIES

Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 07-Feb-18 - 11-Feb-18 Verdict: PASS
Temperature: 22.3 °C | Relative Humidity: 48 % Air Pressure: 1007 hPa | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

7.4 Band edge emission with 42.4 dBi antenna gain

7.41 General

This test was performed to verify the EUT band edge emission including all associated side bands was attenuated
at least 50 dB below the unmodulated carrier level or below the general spurious emission limit. Specification test
limits are given in Table 7.4.1.

Table 7.4.1 Band edge emission limits

Frequency band, Field strength limit, dBuV/m Attenuation below carrier,
MHz Peak | Average dBc
at 3 m distance
74.0 54.0
24000 - 24250 at0.75 mldistance 50
86.0 | 66.0
*- The limit for 0.75 m test distance was calculated using the inverse square distance extrapolation factor as

follows:
Limsz = Limgy + 20 |Og (81/82),
where S;and S, — standard defined and test distance respectively in meters.

7.4.2 Test procedure
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

7.4.2.2 The spectrum analyzer frequency span was set to capture all major modulation sidebands of emission and sweep
time was set sufficiently slow to ensure peak measurements. Spectrum analyzer was set in peak hold mode and
time sufficient for trace stabilization was allowed.

7.4.2.3 The frequency of modulation envelope points beyond which power level drops below the band edge emission limit
was measured.

7.4.2.4 The test results were recorded in Table 7.4.2, Table 7.4.3 and shown in the associated plots.
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Figure 7.4.1 Band edge emission measurement set up
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Table 7.4.2 Low Band edge emission test results

OPERATING FREQUENCY RANGE: 24000 — 24250 MHz

ANTENNA POLARIZATION: Vertical
DETECTOR USED: Peak / Average
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 0.75m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Band edge emission, Limit, Margin, Band edge emission, Limit, Margin, Verdict
MHz dBuV/m, peak dBuV/m dB** dBpV/m, average dBuV/m dB**
Modulation: QPSK
Channel Bandwidth 20 MHz
24000 80.49 86.0 -5.51 65.31 66.0 -0.69 Pass
24000 63.91 74.0 -10.09 53.47 54.0 -0.53 Pass
Channel Bandwidth 30 MHz
24000 80.52 86.0 -5.48 65.66 66.0 -0.34 Pass
24000 64.76 74.0 -9.24 53.8 54.0 -0.20 Pass
Channel Bandwidth 40 MHz
24000 79.73 86.0 -6.27 65.84 66.0 -0.16 Pass
24000 65.26 74.0 -8.74 53.41 54.0 -0.59 Pass
Channel Bandwidth 50 MHz
24000 79.62 86.0 -6.38 65.89 66.0 -0.11 Pass
24000 64.44 74.0 -9.56 53.53 54.0 -0.47 Pass
Channel Bandwidth 60 MHz
24000 80.62 86.0 -5.38 65.82 66.0 -0.18 Pass
24000 65.68 74.0 -8.32 53.95 54.0 -0.05 Pass
Modulation: 2048 QAM
Channel Bandwidth 20 MHz
24000 80.30 86.0 -5.70 65.35 66.0 -0.65 Pass
24000 65.64 74.0 -8.36 53.28 54.0 -0.72 Pass
Channel Bandwidth 30 MHz
24000 80.82 86.0 -5.18 65.84 66.0 -0.16 Pass
24000 65.02 74.0 -8.98 53.69 54.0 -0.31 Pass
Channel Bandwidth 40 MHz
24000 80.15 86.0 -5.85 65.89 66.0 -0.11 Pass
24000 64.96 74.0 -9.04 53.79 54.0 -0.21 Pass
Channel Bandwidth 50 MHz
24000 79.17 86.0 -6.83 65.68 66.0 -0.32 Pass
24000 64.41 74.0 -9.59 53.55 54.0 -0.45 Pass
Channel Bandwidth 60 MHz
24000 81.62 86.0 -4.38 65.27 66.0 -0.45 Pass
24000 65.32 74.0 -8.68 53.82 54.0 -0.73 Pass

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength
limit whichever was a less stringent
** - Margin = Band edge limit — Band edge frequency
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Table 7.4.3 High Band edge emission test results

OPERATING FREQUENCY RANGE: 24000 — 24250 MHz

ANTENNA POLARIZATION: Vertical
DETECTOR USED: Peak / Average
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 0.75m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, | Band edge emission, Limit, Margin, Band edge emission, Limit, . o .
MHz Y dBp\?lm, peak dBuV/m ng‘* dBpV/gL average dBuv/im | Margin. dB HalE:
Modulation: QPSK
Channel Bandwidth 20 MHz;
24250 82.66 89.2 -6.54 68.83 69.2 -0.37 Pass
24250 63.60 74.0 -10.40 53.84 54.0 -0.16 Pass
Channel Bandwidth 30 MHz;
24250 83.21 87.8 -4.59 67.67 67.8 -0.13 Pass
24250 64.88 74.0 -9.12 53.70 54.0 -0.30 Pass
Channel Bandwidth 40 MHz;
24250 79.53 87.0 -7.47 66.87 67.0 -0.13 Pass
24250 64.19 74.0 -9.81 53.36 54.0 -0.64 Pass
Channel Bandwidth 50 MHz;
24250 79.57 86.6 -7.03 66.48 66.6 -0.12 Pass
24250 65.55 74.0 -8.45 53.45 54.0 -0.55 Pass
Channel Bandwidth 60 MHz;
24250 78.62 86.0 -7.38 65.64 66.0 -0.36 Pass
24250 65.14 74.0 -8.86 53.35 54.0 -0.65 Pass
Modulation: 2048 QAM
Channel Bandwidth 20 MHz;
24250 82.68 89.2 -6.52 68.91 69.2 -0.29 Pass
24250 64.77 74.0 -9.23 53.68 54.0 -0.32 Pass
Channel Bandwidth 30 MHz;
24250 81.74 88.9 -7.16 68.61 68.9 -0.29 Pass
24250 64.30 74.0 -9.70 53.37 54.0 -0.63 Pass
Channel Bandwidth 40 MHz;
24250 79.90 87.3 -7.40 67.18 67.3 -0.12 Pass
24250 64.48 74.0 -9.52 53.50 54.0 -0.50 Pass
Channel Bandwidth 50 MHz;
24250 79.86 86.6 -6.74 66.51 66.6 -0.09 Pass
24250 65.29 74.0 -8.71 53.89 54.0 -0.11 Pass
Channel Bandwidth 60 MHz;
24250 78.48 86.0 -7.52 65.53 66.0 -0.47 Pass
24250 64.63 74.0 -9.37 53.85 54.0 -0.15 Pass

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength
limit whichever was a less stringent
** - Margin = Band edge limit — Band edge frequency

Reference numbers of test equipment used

[ HL3818

| HL 3901

HL 4956

Full description is given in Appendix A.
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Test procedure:

ANSI C63.10 section 6.10

Test mode:
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Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:

Plot 7.4.1 Low band edge emission test result

ANTENNA POLARIZATION:

EUT POSITION:

OATS
0.75m
Vertical

Typical (Vertical)

EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T W Agilent R T
Mkr2 23.999 265 GHz Mkr1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.49 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.305 dBpVim
#Peak | })J #Avg
Log | 7 Log /
10 7 10
dB/ o dB/ /
PO Sy
DI DI
86.0 66.0
dBpV/ng dBuV/ng
LeAv FhAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz  S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber T Tyg Amglitude all):
1 1 Fieq 77.81 dBuVIm FTun
2 1 Fieq 80.48 dByVim SWp
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.2 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 280 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 63.91 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.475 dBpVim
#Peak #fvg
Log Log
10 )( 10
dB/ z f dB/ /
Oflst . v Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FC
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €3.61 dBpVim FTun
2 1) Fieg 23.989 280 GHz €3.81 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)

Page 147 of 211




HERMON LABORATORIES

Report ID: CERRAD_FCC.29773_20S.docx

Date of Issue: 26-Feb-18

Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.3 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
% Agilent R T 3 Agilent R T
Mkr2 24.250 015 GHz Mkr1 24.250 000 GHz
Rel 106 dBpV/m #Atten 10 dB 82.66 dBpV/m Rel 98 dBpV/m #Atten 0 dB 68.828 dBp\Vim
#Peak \ | #hvg
Log ) [ Log
10 Y 10
dB/ At e " sy, dBJ \
ol ol T
89.2 69.2
dBuv/ dBpViny
Lehv FAug
50
V1 82 W1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Matber Tiace Type X Axie Amplilude af]:
1 1) Fieq 24,250 000 GHz 79.97 dBuVim FT]un
2 m Fieq 24250 01 GHz 82 .88 dByVim SWP
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.4 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr1 24.250 000 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atten 6 dB 63.60 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.842 dBpVim
#Peak " TR AR HAv
Log m\ Logg \
10 10
dB/ \ dB/ \
Ofist Ofist
21.2 ‘\l 212 \
dB Y dB
DI \Gtu.. AR P el M A kbl DI
4.0 i s b 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 000 GHz Span 30 MHz  Center 24.250 000 GHz Span 30 MHz

#Res BW 1 MHz VBW 3 MHz

Sweep 20 ms (2001 pts) #Res BW 1 MHz

VBW 3 MHz

Sweep 20 ms (2001 pts)
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Temperature: 22.3°C | Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.5 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 925 GHz Mki1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.30 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.347 dBpVim
#Peak | f{ #8vg
Log ] 7 Log /
10 i 10
dBl i b b ~ dB/ /
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber T Tyg Amglitude alf]:
1 1 Fieg 7€.58 dBUVIm FT]un
2 1 Fieq 80.20 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.6 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 910 GHz Mki2 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.64 dBpv/m Rel 90 dBpV/m #Atten 0 dB 53.279 dBpVim
#Peak #fvg H
o 7 o /
dB/ = dB/
Oflst i Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuV/in
Lehy FAwg
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Marber m Tye X Axiz Amplitude aif):
1 1 Fieq 24,000 000 GHz €2.95 dByVim FTLn
2 1 Fleq 2338889 10 GH; 85.64 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)

Page 149 of 211



HERMON LABORATORIES

Report ID: CERRAD_FCC.29773_20S.docx
Date of Issue: 26-Feb-18

Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:

Plot 7.4.7 High band edge emission test result

ANTENNA POLARIZATION:

OATS
0.75m
Vertical

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
i@ Agilent R T 3 Agilent R T
Mkr2 24.250 180 GHz Mki1 24.250 000 GHz
Rel 106 dBuV/m #Atten 10 dB 82.68 dBuV/m _ Rel 98 dBpV/m #Atten 0 dB 68.910 dBuV/m
#Peak \ | #Avg
Log i1 I Log \
10 - 10
dB/ itlietassiide B/ \
DI DI I
89.2 69.2
dBpV)/ dBpViny
LeAv Fivg
50
V1 82 W1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Marber Tiace Typ X Axis Amplilude ajf):
1 1 Fieq 24.250 000 GHz 7.8 dByvim FTun
2 1 Fieg 24.250 180 GHz 82.68 dBuV/m Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.8 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr1 24.250 000 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atten 6 dB 64.77 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.684 dBpVim
#Peak e o] #fvg
Log Log
10 M‘k 10 \
dB/ \ dB/ \
Ofist Ofist
21.2 \‘. 212 \
dB \\ dB
DI DI
71.0 STV " Y 4 A 4.0
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 000 GHz Span 30 MHz  Center 24.250 000 GHz Span 30 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Plot 7.4.9 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.998 845 GHz Mki1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.52 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.658 dBpVim
#Peak l’ #8vg
Log 7 Log /
10 & f 10
dB/ b 4 A i dB/ /
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude af):
1 i Fieq 24.000 000 GHz 78.24 dBUVIm FTun
2 1) Fieq 22.988 845 GHz 80.62 dByVim
Swp
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.10 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 925 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.76 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.803 dBpVim
#Peak ek £Ay
.’H 9
Log Log
10 f 10 /
dB/ E: ,-f dB/ /
Offst L 1o L Offst
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz £4.04 dByVim FTun
2 1 Fieg 23.999 925 GHz €4.78 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Verdict: PASS

Air Pressure: 1007 hPa

Temperature: 22.3°C | Relative Humidity: 48 %

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.11 High band edge emission test result

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

OATS
0.75m
Vertical and Horizontal

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T 30 Agilent R T
WMkr2 24.250 420 GHz Mkr1 24.250 000 GHz
Rel 106 dBpyvim Atten 10 dB 83.21dBuV/m __ Rel 97 dBuVim #Atien 0 dB 67.666 dBuV/m
#Peak \ ‘ #hvg
Log Y = Log
10 i & 10
dB/ = dB/ \
5,
\"‘\(
]
DI DI
87.8 67.8
dBpV// dBpVin
LeAv FAwg
50
Vi 82 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA|
Maiber Tiace Type X Axis Amplilude =)
1 1 Fizq 24,280 000 GHz 81.07 dBUVIm FTun
2 1 Fieq 242850 420 GHz 83.21 dBuVIm Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.12 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr1 24.250 000 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.88 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.704 dBpVim
#Peak MM‘;‘ M, #fvg !
Log My, Log “‘N\\
10 10 ,
dB/ W\ dB/ ‘\
Ofist Ofist
21.2 \1\ 212 \
dB dB
i lk POTRT T 1 L b, DI
4.0 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 000 GHz Span 30 MHz  Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.13 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 280 GHz Mki1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.82 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.837 dBpVim
#Peak | ’.f #8vg
Log - 7 Log
10 - 10 i
@ P TP R o /
DI DI
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude alf]:
1 n Fieq 24.000 000 Grz 77.58 dBLvim FT]un
2 1) Fieq 22.988 280 GHz 80.82 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.14 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr1 24.000 000 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.02 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.687 dBpVim
#Peak AT " g HAv
Log 'yh LUQQ a
10 10
dB/ 'f/ dB/ /
Ofist ;“ Ofist /
21.2 212
dB JJ‘ dB y
?;_1 RPRTAIE P RDEROr L PR P | ORI P -h‘j E;l)
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 000 GHz Span 30 MHz ~ Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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CERRAD_FCC.29773_20S.docx
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.15 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
W Agilent R T W Agilent R T
Mki2 24.250 255 GHz Mkr1 24.250 000 GHz
Rel 106 dBuV/m #Atten 10 dB 81.74 dBpVim Rel 98 dBpV/m #Atlen 0 dB 68.608 dByV/m
#Peak fifvg
o X o
dB/ o dB/f \
\M m—‘"ﬂﬂm
DI DI
88.9 68.9
dBuVv)/ dBpV/ny
Lepv Fhiwg
50
V1 52 W1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
e 71 Jos 24350000 v 7515 ampum o
2 " Fieq 24,250 355 GHz 81.74 dBYVIm Sup
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.16 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr2 24.253 585 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.30 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.374 dBpVim
#Peak & HAv
Log “""‘l-.,‘,.\ Logg m‘“\\
10 < 10 \
dB/ Y = dB/
Ofist < - Ofist
21.2 212 \
dB dB
DI DI “‘t
4.0 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Type i Amglitude alf]:
1 1 Fieq 4 €3.79 dByVim FTLn
2 1 Fieg 4 €4.20 dBuVim Sup
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.17 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 730 GHz Mki1 24.000 000 GHz
Rel 96.99 dBpV/m #Atlen 6 dB 79.73 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.841 dBpVim
#Peak | #8vg
Log Log
10 i 10
dB/ dB/
DI DI o
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Matksr Tia, Typ is Amplilude ail):
1 i Fieq 24.000 000 GHz 77.38 dBuVIm FTun
2 1) Fieq 22.988 730 GHz 78.72 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.18 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.997 42 GHz Mkr1 24.000 00 GHz
Rel 100 dBpVim #Atlen 6 dB 65.26 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.407 dBpVim
#Peak e TR 4Awg [~
M
Log Log
10 / 10 /
dB/ £ dB/ /
Offst © Offst
21.2 21.2 /
dB dB
DI DI
4.0 54.0
dBuVin dBuVin
Lehy FAwg
50
V1 82 W1 52
Center 24.000 00 GHz Span 40 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tiace Type X Axis Amglitude ajl):
1 1 Fieq 24,000 00 GHz €3.58 dByVim FTun
2 i) Fieg 23,957 42 GHz 5.2 dBuVim Swp

Center 24.000 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 40 MHz
Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa \

Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.19 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
o Agilent R T - Agilent R T
Mki2 24.250 060 GHz Mkr1 24.250 000 GHz
Rel 104 dBuV/m #Anten 8 dB 79.53 dBpVim Rel 96 dBpV/m #Atten 0 dB 66.870 dBuV/m
#Peak ‘ Hfvg
Log | Log
10 5, 10
dBr e - dB/
DI DI
87.0 67.0
B\ dBuV/ny
LAy Fhvg
h 50
Vi 52 W1 s2
Center 24.250 000 GHz Span 30 MHz ia :E
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) .
Maiber Tiece Type X Anie Amplitude =(1):
1 "y Fieq 24.250 000 GHz 78.34 dBuVim FTun
2 1" Fieq 24.250 080 GHz 78.52 dByVim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)

Plot 7.4.20 High band edge emission test result

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
EUT POSITION:

EMISSION BANDWIDTH:
MODULATION:

CARRIER FREQUENCY:

4 Agilent

R

T
Mkr2 24.251 440 GHz

Semi anechoic chamber
3m

Horizontal

Typical (Vertical)

40 MHz

QPSK

High

a0 Agllent

R T
Mkr1 24.250 000 GHz

Rel 100 dBpV/m #Atlen 6 dB 64.19 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.364 dBpVim
#Peak [ T PRT— A #hvg
Log Log
10 10
dB/ PN — dB/ \
Oflst T & R e Ofist
21.2 21.2 \
dB dB
i]] o] \‘\,
74.0 54.0
dBpVi dBpV/ng
Leby Fiwg
50
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maber Tiace Type X Axis Amglitude af):
1 1) Fieq 24250 000 GHz £3.02 dByVim FTun
2 i) Fieq 24381 440 GHz £4.18 dByVIm
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 07-Feb-18 - 11-Feb-18

Verdict: PASS

Temperature: 22.3°C | Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.21 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.998 815 GHz Mkr1 24.000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.15 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.887 dBpVim
#Peak 'p’ #8vg
Log 7 Log
10 e 10
dB/ A A . dB/
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude af):
1 i Fieq 24.000 000 GHz 78.28 dBUVIm FTun
2 1) Fieq 22.988 815 GHz 80.15 dByVim
Swp
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.22 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 82 GHz Mkr1 24.000 00 GHz
Rel 100 dBpVim #Atten 0 dB 64.96 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.789 dBpVim
#Peak s g /
Log Log
10 / 10
dB/ -/ dB/ /
Offst K-t Offst
21.2 21.2 /
dB dB
DI DI
4.0 54.0
dBuVin dBuVin
Leav FAug
50
V1 82 w1 82
Center 24.000 00 GHz Span 40 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,000 00 GHz €2.88 dBuVim FTun
2 1) Fieq 23989 82 GHz 4.5 dBuVim Sup
Center 24.000 00 GHz Span 40 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 07-Feb-18 - 11-Feb-18

Verdict:

PASS

Temperature: 22.3°C | Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.23 High band edge emission test result

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Semi anechoic chamber

3m
Vertical

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
i@ Agilent R T - Agilent R T
Mkr2 24.252 655 GHz Mkr1 24.250 000 GHz
Rei 104 dByV/m #Atten § dB 79.90 dBpV/m Rel 96 dBuVim #Atten 0 dB 67.178 dBuV/m
#Peak | Abvg
Log I Log
10 N 10
dB/ 2 N dB/
T e]
DI DI
87.3 67.3
dBpV)/ dBpVin
LeAv Fhug
a0
V1 82 W1 32
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Marber Tiace Type X Axi Amplilude aff)
1 1 Fieq 4 77.85 dByvim FTun
2 1 Fieg 4 78.50 dBuVim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.24 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr2 24.251 410 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.48 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.504 dBpVim
#Peak [ #fvg
Log Log
10 10
dB/ \\ —= dB/ \\
Ofist o Ofist :
21.2 212 \
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,250 000 GHz €3.268 dByVim FTun
2 i) Fieg 24251 410 GHz 84,48 dBUVIm Sup
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 07-Feb-18 - 11-Feb-18

Verdict: PASS

Temperature: 22.3°C | Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.25 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.994 690 GHz Mki1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 79.62 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.886 dBpVim
#Peak / #8vg
Log 7 Log /
10 % 10
dB/ b ¥ - b dB/
e
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude af):
1 i Fieq 24.000 000 GHz 78.28 dBUVIm FTun
2 1) Fieq 22.984 680 GHz 78.€2 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.26 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.998 425 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.44 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.528 dBpVim
#Peak L #vg
Log i"’w Log
10 ,M‘ 10
dB/ E— ;f dB/
Ofist R T . ¢ Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuVin
Leav FAug
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €3.18 dByVim FTun
2 i) Fieg 22,988 435 GHz 84.44 dBUVIm Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict: PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:

Plot 7.4.27 High band edge emission test result

ANTENNA POLARIZATION:

EUT POSITION:

Semi anechoic chamber

3m
Vertical

Typical (Vertical)

EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
% Agilent R T 4 Agilent R T
Mkr2 24.250 210 GHz Mkr1 24.250 000 GHz
Rel 104 dByV/m #Atten § dB 79.57 dBuV/m Rel 96 dBuV/m #Atten 0 dB 66.479 dBuVim
#Peak | Abvg
Log Log
10 kN *l 10 \
dB/ b dB/ \
oI oI B i S
86.6 66.6
dBpV// dBpV/n
Lehw Fhvg
a0
V1 82 W1 82
Center 24.250 000 GHz Span 30 MHz 83 F
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Marber Tiace Type X Axis Amplilude aff):
1 i) Fieg 24.250 000 GHz 78.82 dByVim FTun
z i Fieg 24.250 210 GHz 78.57 dBuVim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.28 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr1 24.250 000 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.55 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.454 dBpVim
#Peak [, 1., N o #fvg
Log Log
10 ] 10 \1
dB/ \ dB/ \
Ofist Ofist
21.2 \L‘\ 212 \
dB dB
DI \'ﬁ DI \
143 L L B 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 000 GHz Span 30 MHz  Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict: PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.29 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.998 200 GHz Mki1 24.000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 79.17 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.684 dBpVim
#Peak | ’-‘ #8vg }f
Log | 7 Log /
10 10
dBl  fuad & ot dB/
DI DI o
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude af):
1 i Fieq 24.000 000 GHz 78.02 dBuVIm FTun
2 1) Fieq 22.988 200 GHz 78.17 dByVim
Swp
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.30 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 910 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.41 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.549 dBpVim
#Peak #fvg
Log 5 Log
10 “J 10
dB/ e dB/
otst | ) Ofist 2
21.2 21.2 /
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 W1 52
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €2.43 dByVim FTun
2 1 Fieq 233883 10 GH; €4.41 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

07-Feb-18 - 11-Feb-18

Verdict: PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.31 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
W Agllent R T % Agilent R T
Mki2 24.250 015 GHz Mkr1 24.250 000 GHz
Rel 104 dBpVim #Atten § dB 79.86 dBuV/m Rel 96 dBpV/m #Atten 0 dB 66.513 dBuV/m
#Peak | #Avg
Log 5 I Log
® — - b
L
ol DI T
86.6 66.6
dBuV dByVin
LeAv Fivg
50
V1 S2 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Merber Tiace Type X Anie Amplilude af):
! i Fisg 24.260 000 GHz 7£.18 dByvim FT]un
2 m Fisg 24.260 015 GHz 72.3€ dBUVIm Sup
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.32 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr2 24.250 495 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.29 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.895 dBpVim
#Peak [usjuin, #fvg
o e o =
dB/ M\ dB/ \\
Ofist %o, Ofist
21.2 21.2
dB dB \
DI DI
4.0 54.0
dByVing dByViny
Lehy FAwg
50
V1 82 W1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Matker Tial Tyre X Ais Amplitude aff):
1 " Fieq 24.250 000 Gz €2.84 dBUVIm FTLn
2 o Fisq 24.250 485 GHz 5.28 dBUVIm Sup

Center 24.250 000 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 20 ms (2001 pts)
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Test procedure:
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Test mode:
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Verdict: PASS

Air Pressure: 1007 hPa

Temperature: 22.3°C | Relative Humidity: 48 %

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.33 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 160 GHz Mki1 24,000 000 GHz
Rel 103 dBpVim #Atlen 6 dB 80.62 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.820 dBpVim
#Peak | fr” #8vg
Log = 7 Log /
5 - S i) /
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
100
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Tyg is Amglitude af):
1 i Fieq 24.000 000 GHz 76.88 dBUVIm FTun
2 1) Fieq 22.988 160 GHz 80.€2 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.34 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 265 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.68 dBpVv/m  Rel 90 dBpV/m #Atten 0 dB 53.953 dBpVim
#Peak m— #fvg
Log MM Log
10 10
dB/ i dB/
Offst ) N B 2 Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuV/in
Leav FAug
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €3.93 dByVim FTun
2 1 Fieg 23.989 265 GHz 85.68 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Temperature: 22.3°C | Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.35 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
4 Agilent R T #: Agilent R T
Mkr2 24.250 225 GHz Mkr1 24.250 000 GHz
Rei 103 dBpVim #Atlen 6 dB 78.62 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.638 dBpVim
#Peak By
s e — o A
dB/ . dB/ \
N
Bl i ] e L
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber T Type Amglitude alf]:
1 1 Fieg 4 77.80 dBUVIm FT]un
2 1 Fieq ) 78.62 dBuVim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.36 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horisontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr2 24.254 080 GHz Mkr1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.14 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.348 dBpVim
#Peak ik #fvg
Log ] Log Pt
P,
i e i <
Offst e | Offst
21.2 21.2 \\
dB dB
DI DI \t
4.0 54.0
dBuVin dBuvin
Lehy FAwg
50
V1 82 w1 82
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Marber Tis Type X Axiz Amplitude aif):
1 " Fieq 24.20 000 Griz £4.24 dByVim FTLn
2 i) Fieg 24254 080 GHz €5.14 dBuVim Sup

Center 24.250 000 GHz
#Res BW 1 MHz

Span 30 MHz

VBW 3 MHz Sweep 20 ms (2001 pts)
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PASS

Temperature: 22.3 °C

| Relative Humidity: 48 %

Air Pressure: 1007 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.37 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 955 GHz Mki1 24,000 030 GHz
Rel 103 dBpVim #Atlen 6 dB 81.62 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.267 dBpVim
#Peak | F,r" #8vg
Log Log
10 7 10
dB/ by dB/ /
——
DI DI
86.0 66.0
dBuVin dBuVin
LeAv FAug
100
V1 82 W1 s2
Center 24.000 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Matksr T Typ 3 Azis Amplilude ail):
1 1 Fieg 78.20 dBUVIm FTun
2 1 Fieq 81.€2 dByVim SWP
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.38 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 820 GHz Mki1 23.999 775 GHz
Rel 100 dBpVim #Atlen 6 dB 65.32 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.816 dBpVim
#Peak O #fvg
Log o Log /
10 fe"‘ 10 7
dB/ yid dB/
Ofist > Ofist
21.2 212 /
dB dB
DI DI 5 xf
4.0 54.0
dBuVin dBuVin
Lehy FAwg
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Type X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €4.08 dByVim FTun
2 1) Fieg 23.989 830 GHz €5.32 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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TEST SITE:
TEST DISTANCE:

Plot 7.4.39 High band edge emission test result

ANTENNA POLARIZATION:

EUT POSITION:

EMISSION BANDWIDTH:

MODULATION:

CARRIER FREQUENCY:

4 Agilent

R T

OATS
0.75m
Vertical

Typical (Vertical)

60 MHz
2048 QAM

Low
w Agllent

Mkr2 24.250 165 GHz

R T

Mkr1 24.250 060 GHz

Rei 103 dBpVim #Atlen 6 dB 78.48 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.534 dBpVim
#Peak ‘;\ | £hvg
Log AN | Log \
10 - E 10 \
dB/ e e i i dBf
5
\-.--\
et
ol ol I B
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tia Type X Axis Amglitude af):
1 i Fieq 24.250 000 GHz 76.87 dBuVIm FTun
2 1) Fieq 24250 165 GHz 78.48 dBy\Vim SWP
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.40 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr2 24.254 965 GHz Mki1 24.250 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.63 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.847 dBpVim
#Peak #fvg
Log ] Log
10 H“k 10 =
dB/ < 3 dB/ ‘\
Offst . o . Offst
21.2 212 \
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,250 000 GHz €3.63 dByVim FTun
2 1 Fieg 24254 965 GHz 84,63 dBuVim Sup
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 19-Dec-17 - 07-Feb-18 Verdict: PASS
Temperature: 24.8 °C | Relative Humidity: 48 % Air Pressure: 1021 hPa | Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

7.5 Band edge emission with 37.1 dBi antenna gain

7.51 General

This test was performed to verify the EUT band edge emission including all associated side bands was attenuated
at least 50 dB below the unmodulated carrier level or below the general spurious emission limit. Specification test
limits are given in Table 7.5.1.

Table 7.5.1 Band edge emission limits

Frequency band, Field strength limit, dBuV/m Attenuation below carrier,
MHz Peak | Average dBc
at 3 m distance
74.0 54.0
24000 - 24250 at 0.75 mldistance 50
86.0 | 66.0
*- The limit for 0.75 m test distance was calculated using the inverse square distance extrapolation factor as

follows:
Lims2 = Limgs + 20 log (S+/S2),
where S;and S, — standard defined and test distance respectively in meters.
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

7.5.2.2 The spectrum analyzer frequency span was set to capture all major modulation sidebands of emission and sweep
time was set sufficiently slow to ensure peak measurements. Spectrum analyzer was set in peak hold mode and
time sufficient for trace stabilization was allowed.

7.5.2.3 The frequency of modulation envelope points beyond which power level drops below the band edge emission limit
was measured.

7.5.2.4 The test results were recorded in Table 7.5.2, Table 7.5.3 and shown in the associated plots.
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Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 19-Dec-17 - 07-Feb-18 Verdict: PASS
Temperature: 24.8 °C | Relative Humidity: 48 % Air Pressure: 1021 hPa | Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Figure 7.5.1 Band edge emission measurement set up

Ferrites

Test distance

4.0m

Wooden
table
T O— ] N

EUT Test

antenna

Flush
mounted
turn table

0.8m
1.0m

Ground plane

Auxilliary | | Power ig;c;;irrr; J
eauipment supply EMI receiver
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

OPERATING FREQUENCY RANGE:

24000 — 24250 MHz

Table 7.5.2 Low Band edge emission test results

ANTENNA POLARIZATION: Vertical
DETECTOR USED: Peak / Average
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 0.75m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency | Band edge emission, Limit, Margin, Band edge emission, Limit, Margin, Verdict
, MHz dBuV/m, peak dBuV/m dB** dBpV/m, average dBuV/m dB**
Modulation: QPSK
Channel Bandwidth 20 MHz
24000 79.21 86.0 -6.79 65.59 66.0 -0.41 Pass
24000 63.71 74.0 -10.29 53.32 54.0 -0.68 Pass
Channel Bandwidth 30 MHz
24000 79.79 86.0 -6.21 65.85 66.0 -0.15 Pass
24000 64.24 74.0 -9.76 53.32 54.0 -0.68 Pass
Channel Bandwidth 40 MHz
24000 79.25 86.0 -6.75 65.73 66.0 -0.27 Pass
24000 63.92 74.0 -10.08 53.58 54.0 -0.42 Pass
Channel Bandwidth 50 MHz
24000 78.64 86.0 -7.36 65.85 66.0 -0.15 Pass
24000 64.56 74.0 -9.44 53.72 54.0 -0.28 Pass
Channel Bandwidth 60 MHz
24000 77.43 86.0 -8.57 65.83 66.0 -0.17 Pass
24000 65.04 74.0 -8.96 53.77 54.0 -0.23 Pass
Modulation: 2048 QAM
Channel Bandwidth 20 MHz
24000 77.76 86.0 -8.24 65.77 66.0 -0.23 Pass
24000 63.35 74.0 -10.65 53.58 54.0 -0.42 Pass
Channel Bandwidth 30 MHz
24000 78.06 86.0 -7.94 65.88 66.0 -0.12 Pass
24000 64.75 74.0 -9.25 53.73 54.0 -0.27 Pass
Channel Bandwidth 40 MHz
24000 78.58 86.0 -7.42 65.55 66.0 -0.45 Pass
24000 63.43 74.0 -10.57 53.79 54.0 -0.21 Pass
Channel Bandwidth 50 MHz
24000 80.05 86.0 -5.95 65.87 66.0 -0.13 Pass
24000 66.31 74.0 -7.69 53.62 54.0 -0.38 Pass
Channel Bandwidth 60 MHz
24000 78.37 86.0 -7.63 65.81 66.0 -0.19 Pass
24000 63.56 74.0 -10.44 53.38 54.0 -0.62 Pass

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength

limit whichever was a less stringent

** - Margin = Band edge limit — Band edge frequency
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Verdict: PASS

Date(s): 19-Dec-17 - 07-Feb-18

Air Pressure: 1021 hPa

Temperature: 24.8 °C | Relative Humidity: 48 % | Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Table 7.5.3 High Band edge emission test results

OPERATING FREQUENCY RANGE: 24000 — 24250 MHz

ANTENNA POLARIZATION:
DETECTOR USED:

Vertical

Peak / Average

RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 0.75m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Band edge emission, Limit, Margin, Band edge emission, Limit, Margin, Verdict
MHz dBuV/m, peak dBuV/m dB** dBpV/m, average dBuV/m dB**
Modulation: QPSK
Channel Bandwidth 20 MHz;
24250 80.98 89.1 -8.12 68.80 69.1 -0.30 Pass
24250 64.62 74.0 -9.38 53.66 54.0 -0.34 Pass
Channel Bandwidth 30 MHz;
24250 78.84 87.4 -8.56 67.28 67.4 -0.12 Pass
24250 65.61 74.0 -8.39 53.90 54.0 -0.10 Pass
Channel Bandwidth 40 MHz;
24250 79.44 86.5 -7.06 66.24 66.5 -0.26 Pass
24250 66.11 74.0 -7.89 53.60 54.0 -0.40 Pass
Channel Bandwidth 50 MHz;
24250 79.18 86.0 -6.82 65.28 66.0 -0.72 Pass
24250 64.20 74.0 -9.80 53.83 54.0 -0.17 Pass
Channel Bandwidth 60 MHz;
24250 77.85 86.0 -8.15 65.47 66.0 -0.53 Pass
24250 64.38 74.0 -9.62 53.83 54.0 -0.17 Pass
Modulation: 2048 QAM
Channel Bandwidth 20 MHz;
24250 79.59 88.9 -9.31 68.75 68.9 -0.15 Pass
24250 65.47 74.0 -8.53 53.88 54.0 -0.12 Pass
Channel Bandwidth 30 MHz;
24250 78.77 86.5 -7.73 66.24 66.5 -0.26 Pass
24250 65.58 74.0 -8.42 53.56 54.0 -0.44 Pass
Channel Bandwidth 40 MHz;
24250 79.50 86.6 -7.10 66.46 66.6 -0.14 Pass
24250 65.59 74.0 -8.41 53.63 54.0 -0.37 Pass
Channel Bandwidth 50 MHz;
24250 79.16 86.0 -6.84 65.25 66.0 -0.75 Pass
24250 66.56 74.0 -7.44 53.75 54.0 -0.25 Pass
Channel Bandwidth 60 MHz;
24250 78.76 86.0 -7.24 65.90 66.0 -0.10 Pass
24250 64.44 74.0 -9.56 53.43 54.0 -0.57 Pass

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength
limit whichever was a less stringent
** - Margin = Band edge limit — Band edge frequency

Reference numbers of test equipment used

[ HL3818

| HL3901 |

HL 4956 |

Full description is given in Appendix A.
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Temperature: 24.8 °C
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Air Pressure: 1021 hPa
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Plot 7.5.1 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T

Mkr1 24.000 00 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 79.21 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.587 dBpVim
#Peak #8vg
Log / Log /
10 ’J 10
dB/ ] dB/ /

et mewww
] DI ——
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50

V1 82 W1 s2
83 FC 83 F§
A AA A AA
aff): =(1):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 30 MHz  Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.2 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T

Mkr1 24.000 000 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 63.71 dBpv/m  Rel 90 dBpV/m #Atten 0 dB 53.317 dBpVim
#Peak L #fvg
Log Log
10 10
dB/ .’/ dB/ /
Ofist Ofist
21.2 f( 212
dB I dB
DI DI
C PR PO NUUTAPLWAFUTOR RTINS, 54.0
dBuVin dBuVin
Leav FAug

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 000 GHz Span 30 MHz Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)  #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Plot 7.5.3 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
wt Agilent R T 1 Agilent R T
Mkr2 24.252 90 GHz Mikr1 24.250 00 GHz
Rel 106 dBuV/m #Atten 10 dB 80.98 dBuV/m Rel 98 dBuV/m #Atten 0 dB 68.803 dBpV/m
#Peak | } #Mvg
Log 1 | Log
10 - 10
dB/ dBf
DI ]
89.1 69.1
dBpViny dBuV/ny
LeAv FAvg
50
M1 52 W1 82
Center 24.250 00 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pis A PA
Marbar Tisce Tyee X Anig Amglitude i)
O 24262 80 oo 2058 B oo
wp
Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pis)
Plot 7.5.4 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 64.62 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.662 dBpVim
#Peak #fvg
ol " o
dB/ \ dB/
Ofist Otist
21.2 ‘la 21.2
dB Y dB
o Fove oot i oo
dBuVin dBuvin
Lehy FAwg
50
V1 82 W1 52
S§3 FC S3 FS
A DA A BA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#iRes BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1

dBi antenna gain

Plot 7.5.5 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr1 24.000 00 GHz Mkr1 24.000 00 GHz
Rel 96.99 dBpV/m #Atlen 6 dB 77.76 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.769 dBpVim
#Peak #8vg
Log / Log /
10 10
dB/ 4 dB/ /
EATRLAD T L
DI I e et Bt R
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50
V1 82 W1 s2
83 FC 83 F§
A AA) A 2A
aff): =(1):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 30 MHz  Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.6 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr1 24.000 000 GHz Mkr1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 63.35 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.578 dBpVim
#Peak Sl o v #fvg
Log Log
. / . 7
Ofist Ofist
21.2 f 21.2 /
dB I dB
DI f DI
74.0 sl b ot ke 510
dBuVin dBuVin
Leav FAug
50
V1 82 w1 82
§3 FC S3 F§
A DA A BA
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 000 GHz Span 30 MHz ~ Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.7 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
wt Agilent R T 1 Agilent R T
Mki2 24.250 40 GHz Mikr1 24.250 00 GHz
Rel 106 dBuV/m #Atlen 10 dB 79.59 dBuV/m Rel 95 dBuV/m #Atten 0 dB 68.752 dBuV/m
#Peak | #Mvg
Log | Log
10 ! - 10
dB/ i ad dBf
DI ]
88.9 68.9
dBpViny dBuV/ny
LeAv FAvg
100
Vi 82 W1 82
Center 24.250 00 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A PA
Marbar Tisce Type * Axig Amglitude i)
1 (] Fr 24.250 00 GHz 78.02 dBuVIm FTun
2 " 24.280 40 GHz 78.88 SEyvim s
wp
Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pis)

Plot 7.5.8 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 65.47 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.885 dBpVim
#Peak #fvg
Log Log
10 ‘\ 10
dB/ \ dB/ \
Ofist Ofist
21.2 \ 212 \
dB | dB !
DI DI
0 [, it ettt s i ] 510
dBuVin dBuvin
Lehy FAwg

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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HERMON LABORATORIES

Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 19-Dec-17 - 07-Feb-18 Verdict: PASS
Temperature: 24.8 °C | Relative Humidity: 48 % Air Pressure: 1021 hPa | Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.9 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.998 20 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 79.79 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.849 dBpVim
#Peak | #8vg
Log I 7 Log /
10 - 10
dB/ T dBy /
ol ol e mu—
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 00 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A AA
Maiber T Tyg is Amglitude af):
1 i Fieq 24.000 00 GHz 77.12 dBuVIm FTun
2 ) Fieq 23 988 20 GHz 78.78 dBYVim Swp
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.10 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T

Mkr1 24.000 000 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.24 dBpVv/m  Rel 90 dBpV/m #Atten 0 dB 53.320 dBpVim
#Peak "l #fvg
Log Log
10 ’H. 10 /
dB/ {f dB/ /
Ofist Ofist
21.2 J[ 212 /
dB I dB
i[flr;.ﬂ b b e "Aqu b JMSJ 2;0
dBuVin dBuVin
Leav FAug

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 000 GHz Span 30 MHz Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)  #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.11 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
wt Agilent R T 1% Agilent R T
Mkr2 24.250 95 GHz Mkr1 24.250 00 GHz
Rel 103 dBuV/im #Atten 6 dB 78.84 dBuVim Rel 95 dBuV/m #Atlen 0 dB 67.277 dBuV/m
#Peak { | #hvg
Lo e 5
dB/ ¥ dB/
DI ol
874 67.4
dBpViny dBuV/ny
LeAv FAvg
100
Vi 82 W1 82
Center 24.250 00 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pis A PA
m':" ';:f. ;.Jn 24 zfa);;;Lz 77.?73&::::. EIII‘un
2 0 24,280 5% GHz 78.84 dEyvim Swp
Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.12 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 65.61 dBpVv/m Rel 90 dBpV/m #Atten 2 dB 53.902 dBpVim
#Peak [ TTTTTTTRAIRERTE #fvg s Se—
Log [\, Log T
10 10
dB/ \ dB/
Ofist Ofist
21.2 \\ 212 \
dB dB
DI DI
4.0 e e sag
dBuVin dBuvin
Lehy FAwg

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.13 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T

Mkr1 24.000 00 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 78.06 dBpv/m Rel 95 dBpV/m #Atten 0 dB 65.884 dBpVim
#Peak #8vg
Log / Log /
10 / 10 /
dB/ dB/

o
Lhsimtiyfiy, R L
ol Dl o
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50

V1 82 W1 s2
83 FC 83 F§
A AA A AA
aff): =(1):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 30 MHz  Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.14 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T

Mkr1 24.000 000 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.75 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.733 dBpVim
#Peak WErTT) HAv
Log ..J)* Logg //’—
10 10
dB/ / dB/ /
Ofist Ofist
21.2 / 212 /
dB I dB
T R P NN IS 4 ",
dBuVin dBuvin
Lehy FAwg

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 000 GHz Span 30 MHz ~ Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.15 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
i Agilent R T 3 Agilent R T
Mki1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 103 dBpVim #Atten 6 dB 78.77 dBpVim Rel 95 dBuVim #Atten 0 dB 66.241 dBpV/m
#Peak T #Avg
Log Log
10 10
dB/ dBf
g

o]} ]
86.5 66.5
dBuViny dBuVin
LeAv Fivg

100
Vi 82 V1 Wi
§3 FC| S3 F§
A PA A PA
Flun Frin
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.16 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 65.58 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.564 dBpVim
#Peak T MMW”“\« #fvg (—
o’ - o'
dB/ \ dB/
21 \ 215 \
dB 5 dB
%0 S presind  gag
dBuVin dBuvin
Lehy FAwg

50

M1 52 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.17 Low band edge emission test result

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

OATS
3m
Vertical

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.996 10 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 79.25 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.727 dBpVim
#Peak #8vg
Log 7 Log
10 10
B ] Y dB/ /
DI ] et Rt
86.0 66.0
dByVing dBpViny
LeAv FAug
50
V1 82 W1 s2
Center 24.000 00 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A AA
Maiber Tia Type Axis Amglitude af):
1 ) Fieq 24,000 00 GHz 78.85 dBuvim FTun
2 1) Fieq 22.988 10 GH; 78.25 dByVim SWP
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.18 Low band edge emission test result
TEST SITE: Semi anechoic chamber

TEST DISTANCE:
ANTENNA POLARIZATION:

3m
Horizontal

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.998 78 GHz Mkr1 24.000 00 GHz
Rel 100 dBpVim #Atlen 6 dB 63.92 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.577 dBpVim
#Peak s > £hvg
Log I"V) Log /
10 v 10
dB/ P dB/ /
Ofist T 4 Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 w1 s2
Center 24.000 00 GHz Span 40 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,000 00 GHz €3.08 dByVim FTun
2 1) Fieg 23.988 78 GHz €3.82 dByVim Sup
Center 24.000 00 GHz Span 40 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.19 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
3 Agllent R T 1 Agilent R T

Mki1 24.250 00 GHz Mki1 24.250 00 GHz
Rel 103 dByV/m #Atlen 6 dB 79.44 dBuVim Rel 95 dBuVim #Atien 0 dB 66.240 dByuV/m
#Peak #hvg
Log Log
10 10
dBl ] dBr

g
DI DI
6.5 66.5
dBuVin) dBuVin
LeAv Fhwg
100

V1 S2| W1 82|
53 FC s3 el
A PA A PA
;'II‘un :]IJU”
Swp Swp
Center 24.250 00 GHz Span 30 MHz ~ Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.20 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 66.11 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.600 dBpVim
#Peak [ i Ty oot #ivg P
Log Log 1“\
10 10
dB/ \ dB/
Ofist Ofist
21.2 \ 212
dB i dB
DI S - DI
4.0 54.0
dBuVin dBuvin
Leav FAug

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:
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Test mode:
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Date(s):
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Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.21 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.998 85 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 78.58 dBpv/m Rel 95 dBpV/m #Atten 0 dB 65.552 dBpVim
#Peak | #8vg
Log | 7 Log
10 10
Bl i it Son dBi /
ol ) e R Bt R
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 00 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A AA
Maiber Tia Tyg Axis Amglitude af):
1 i Fieq 24.000 00 GHz 77.71 dBuVim FTun
2 1) Fieq 22988 86 GHz 78.68 dByVim S
wp
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.22 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr1 24.000 00 GHz Mkr1 24.000 00 GHz
Rel 100 dBpVim #Atten 0 dB 63.43 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.790 dBpVim
#Peak g i £hvg
Log 'f' Log
10 10
dB/ / dB/ /
Ofist Ofist
21.2 ff 21.2 /
dB dB
DI “JJ DI
14.0 " " mn gLl b o] 54.0
dBuving ! " dBuvin
Leav FAug
50
V1 82 w1 82
§3 FC S3 F§
A AA A A
aif): ajl):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 40 MHz  Center 24.000 00 GHz Span 40 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)

Page 181 of 211




HERMON LABORATORIES

Report ID: CERRAD_FCC.29773_20S.docx
Date of Issue: 26-Feb-18

Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.23 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
1 Agilent R T 15 Agilent R T
Mki2 24.250 85 GHz Mkr1 24.250 00 GHz
Rel 103 dBpV/m #Atlen 6 dB 79.50 dBpVim Rel 95 dBuVim #Atten 0 dB 66.466 dBuVim
#Peak \ Mg
Lo I, L9
i a d8l
DI DI
86.6 66.6
dBuV dBuViny
LeAv Fhvg
100
V1 82 W1 82
Center 24,250 00 GHz Span 30 MHz 53 FC
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A,. AA
m’:“ T;::‘ l::: 24 EEU;:lngz 78 4323535::' F]‘un
2 ()] F 24.2%0 8% GHz 7850 dByvim Swp
Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 p1s)
Plot 7.5.24 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
A Agilent R T 4 Agilent R T
Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 65.59 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.627 dBpVim
#Peak ] Ay
g | e Log —
10 10
dB/ \ dB/
Ofist Otist
21.2 \ 21.2
dB 5 dB
?):.n [t s dpecap g By st bl E;.u
dBuVin dBuvin
Lehy FAwg
50
V1 82 W1 52
S§3 FC S3 FS
A DA A BA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#iRes BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.25 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr1 24.000 00 GHz Mkr1 24,000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 78.64 dBpV/m  Ref 95 dBuV/m #Atien 0 dB 65.852 dBpV/im
#Peak El #hug
o / o
dB/ )J dB/
Mt " Mol M”‘W"M
ol Dl e T e T
86.0 66.0
dBuVin dBuVin
LeAy Fivg
50
V1 82 W1 s2
83 FC 83 F§
A AA A AA
aff): =(1):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 30 MHz Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)  #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.26 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 310 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 64.56 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.723 dBpVim
#Peak #fvg
Log " Log
10 A, 10
dB/ = ,/ dB/
Ofist | o N . Ofist
21.2 212 /
dB dB
DI DI
4.0 54.0
dBuVin dBuVin
Leav FAug
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz €3.56 dByVim FTun
2 1 Fleq 235883 10 GH; €4.58 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa \

Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.27 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
4 Agilent R T #: Agilent R T

Mkr1 24,250 00 GHz Mkr1 24,250 00 GHz
Rel 103 dBpVim #Atlen 6 dB 79.18 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.278 dBpVim
#Peak #8vg
Log Log
3 Y 5 \

M“«W’W«wm ettt B
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100
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aff): =(1):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.28 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 64.20 dBpV/m Rel 90 dBpV/m #Atten 6 dB 53.834 dBpVim
#Peak ] #fvg 1
Log et i Log reo—e ]
10 10
dB/ dB/
Ofist ™, Ofist
21.2 \\ 212
dB A dB
DI DI
4.0 i e 1YY
dBuVin dBuvin
Leav FAug

50

V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.29 Low band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T
Mkr2 23.999 70 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 80.05 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.870 dBpVim
#Peak | #8vg
Log I A Log
10 10
VA U N N O v dBy
DI DI [ T
86.0 66.0
dBuVin dBuVin
LeAv FAug
50
V1 82 W1 s2
Center 24.000 00 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A AA
Maiber Tia Type Axis Amglitude af):
1 i Fieq 24,000 00 GHz 77.20 dBuVim FTun
2 1) Fieq 23.988 70 GH; 80.05 dByVim
Swp
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.30 Low band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 760 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 66.31 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.619 dBpVim
#Peak #fvg
Log o Log
10 / 10
dB/ £ dB/
Ofist L -y Ofist
21.2 21.2 /
dB dB
DI DI
4.0 54.0
dBuVin dBuvin
Leav FAug
50
V1 82 W1 52
Center 24.000 000 GHz Span 30 MHz S3 FC
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber Tia Type X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz £2.32 dBUVIm FTun
2 1) Fieq 23,998 760 GHz €£.21 dBuvim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.31 High band edge emission test result

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
4 Agilent R T #: Agilent R T
Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 103 dBpVim #Atlen 6 dB 79.16 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.252 dBpVim
#Peak #8vg
Log Log
5 ) L \
s et st i it gid
DI DI [ A e
86.0 66.0
dBuVin dBuVin
LeAy Fivg
100
V1 82 W1 s2
83 FC 83 F§
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aff): =(1):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.32 High band edge emission test result
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 66.56 dBpVv/m Rel 90 dBpV/m #Atten 2 dB 53.753 dBpVim
#Peak EpTE| #hvg
Log W Log T
10 i 10
dB/ "\ dBI
Ofist Otist
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dB ', dB
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74.0 [t b R s ITT
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V1 82 W1 52
S§3 FC S3 FS
A DA A BA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.33 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
4 Agilent R T #: Agilent R T

Mkr1 24.000 00 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atlen 6 dB 77.43 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.829 dBpVim
#Peak #8vg
Log /{ Log
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aff): =(1):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 30 MHz  Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.34 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: Low
@ Agilent R T #: Agilent R T
Mkr2 23.999 880 GHz Mki1 24.000 000 GHz
Rel 100 dBpVim #Atlen 6 dB 65.04 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.775 dBpVim
#Peak oot #fvg
Log M,.r"'M Log /
10 10
dB/ I dBy /|
Oftst - ) 8 Offst -
21.2 212 /
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4.0 54.0
dBuVin dBuVin
Leav FAug
50
V1 82 w1 s2
Center 24.000 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A A
Maiber T Ty X Axis Amglitude ajl):
1 1 Fieq 24,000 000 GHz £4.40 dBuVim FTun
2 1 Fieg 23.998 880 GH 85.04 dBuVim Sup
Center 24.000 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

19-Dec-17 - 07-Feb-18

Verdict:

PASS

Temperature: 24.8 °C

| Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.35 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
4 Agilent R T #: Agilent R T

Mkr1 24,250 00 GHz Mkr1 24,250 00 GHz
Rel 103 dBpVim #Atlen 6 dB 77.85 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.471 dBpVim
#Peak #8vg
Log Log
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aff): =(1):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Plot 7.5.36 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horisontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T

Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 64.38 dBpV/m Rel 90 dBpV/m #Atten 6 dB 53.825 dBpVim
#Peak HAv
Log bt g Mo fonnivtnd MWWMMMM ngg NN
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aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.37 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
A Agilent R T #: Agilent R T
Mkr1 24.000 10 GHz Mkr1 24.000 10 GHz
Rel 103 dBpVim #Atlen 6 dB 78.37 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.811 dBpVim
#Peak #8vg
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Center 24.000 00 GHz Span 30 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.38 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: Low
4 Agilent R T & Agllent R T
Mkr2 23.999 820 GHz Mkr1 24.000 000 GHz
Rel 100 dBpV/m #Atlen 0 dB 63.56 dBpV/m Rel 90 dBpV/m #Atten 0 dB 53.384 dBpVim
#Peak [P g
Log e Log T
10 10 g
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i]] o]
74.0 54.0
dBpVi dBpV/ng
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#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maber Tiace Type s Amglitude af):
1 1) Fieq 24.000 000 GHz £2.33 dByVim FTun
2 i) Fieq 23.988 820 GHz 3.5 dByVim Swp

Center 24.000 000 GHz
#Res BW 1 MHz

Span 30 MHz

VBW 3 MHz Sweep 20 ms (2001 pts)

Page 189 of 211




HERMON LABORATORIES

Report ID: CERRAD_FCC.29773_20S.docx
Date of Issue: 26-Feb-18

Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Date(s): 19-Dec-17 - 07-Feb-18

Verdict: PASS

Temperature: 24.8 °C | Relative Humidity: 48 %

Air Pressure: 1021 hPa

| Power: -48 VDC

Remarks: EUT with 37.1 dBi antenna gain

Plot 7.5.39 High band edge emission test result

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
EUT POSITION:

EMISSION BANDWIDTH:
MODULATION:

CARRIER FREQUENCY:

4 Agilent R T

Mkr2 24.250 05 GHz

OATS

0.75m

Vertical

Typical (Vertical)
60 MHz

2048 QAM

Low
3 Agilent R T
Mkr1 24.250 00 GHz

Rel 103 dBpVim #Atlen 6 dB 78.76 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.800 dBpVim
#Peak | #8vg
Log | Log
10 10
dB/ s e S WSS RS v
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100
V1 82 W1 s2
Center 24.250 00 GHz Span 30 MHz 83 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) A AA
Maiber Tia Type X Axis Amglitude af):
1 i Fieq 24,260 00 GHz 77.12 dBuVIm FTun
2 1) Fieq 24250 0 GHz 78.78 dByVim SWP
Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.5.40 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
CARRIER FREQUENCY: High
@ Agilent R T #: Agilent R T
Mkr1 24.250 00 GHz Mkr1 24.250 00 GHz
Rel 100 dBpVim Atten 10 dB 64.44 dBpV/m Rel 90 dBpV/m #Atten 2 dB 53.425 dBpVim
#Peak #fvg
Log v i, | Log R Ly
10 10
dB/ N dB/
Ofist Ofist
21.2 \\ 212
dB \\1 dB
DI DI
4.0 I Bl s 5.0 e
dBuVin dBuvin
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50
V1 82 w1 s2
S3 FC| S3 F§
A AA A AA
aif): ajl):
FTun FTun
Swp Swp
Center 24.250 00 GHz Span 30 MHz  Center 24.250 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification: Section 15.207(a)/RSS-Gen, section 8.8, Conducted emission
Test procedure: ANSI C63.10 section 6.2
Test mode: Compliance .
Date(s): 04-Oct-17 Verdict: PASS
Temperature: 24.6 °C | Relative Humidity: 47 % Air Pressure: 1008 hPa | Power: 48 VDC
Remarks:
7.6 Conducted emissions
7.6.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits

are given in Table 7.6.1.

Table 7.6.1 Limits for conducted emissions
Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46
0.5-5.0 56 46
5.0-30 60 50

* The limit decreases linearly with the logarithm of frequency.
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1 and associated photographs, energized and the performance check

was conducted.
7.6.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the

frequency range referred to in Table 7.6.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.

Quasi-peak and average detectors were used throughout the testing.
7.6.2.3 The position of the device cables was varied to determine maximum emission level.
7.6.2.4 The worst test results (the lowest margins) were recorded in Table 7.6.2 and shown in the associated plots.

Figure 7.6.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI EUT
receiver
80 cm ry
\</ Wooden table
£
o
ower
LISN Power cord
supply Y

\\}71
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Test specification: Section 15.207(a)/RSS-Gen, section 8.8, Conducted emission

Test procedure: ANSI C63.10 section 6.2

Test mode: Compliance .

Date(s): 04-Oct-17 Verdict: PASS
Temperature: 24.6 °C | Relative Humidity: 47 % Air Pressure: 1008 hPa | Power: 48 VDC
Remarks:

Table 7.6.2 Conducted emission test results

LINE: AC mains
EUT OPERATING MODE: Transmit
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency F_’ea_k Measured .. . Measured .. . . .
> | emission, . . Limit, Margin, .. Limit, Margin, Line ID Verdict
MHz dB(uV) emission, dB(uV dB* emission, dB(uV dB*
K dB(nV) (nV) dB(pV) (nV)
0.206450 45.56 4524 63.41 -18.17 4523 53.41 -8.18
0.413300 44.69 44,38 57.62 -13.24 44.38 47.62 -3.24
0.499375 42.94 42.51 56.01 -13.50 42.50 46.01 -3.51 L1 Pass
4.553315 43.69 42.75 56.00 -13.25 42.30 46.00 -3.70
5.588100 48.33 47.23 60.00 -12.77 46.63 50.00 -3.37
15.731088 41.37 40.72 60.00 -19.28 40.49 50.00 -9.51
0.206585 48.26 a7.77 63.40 -15.63 47.70 53.40 -5.70
0.413465 43.53 43.18 57.62 -14.44 43.19 47.62 -4.43
0.499633 42.47 42.08 56.01 -13.93 42.07 46.01 -3.94 L2 Pass
4.553963 43.75 42.87 56.00 -13.13 42.44 46.00 -3.56
5.588738 48.75 47.76 60.00 -12.24 47.22 50.00 -2.78
15.731683 41.43 40.76 60.00 -19.24 40.66 50.00 -9.34

*- Margin = Measured emission - specification limit.

Reference numbers of test equipment used
[ HL0447 | HLO787 | HL0813 | HL1552 | HL2348 | HL4778 |
Full description is given in Appendix A.
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Test specification: Section 15.207(a)/RSS-Gen, section 8.8, Conducted emission

Test procedure: ANSI C63.10 section 6.2

Test mode: Compliance .

Date(s): 04-Oct-17 Verdict: PASS
Temperature: 24.6 °C | Relative Humidity: 47 % Air Pressure: 1008 hPa | Power: 48 VDC
Remarks:

Plot 7.6.1 Conducted emission measurements

LINE: L1
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(&)

RCTY DET: PERK
HEAS DET: FEAK OPF AUG

KR 5.52 MHr
47, 87 dBpV

LOG REF 78.8 dBul

{8

dgﬁq i PASS | IMIT

18 dE[™

| \ I
VA SB"\"J|WJ\ T '«rﬂﬁu W.WJHI _4!"” Mwﬂﬂnww

€ FL
RCORR

START 15@ kHz 5TOP 3@.B@ MHz
RL IF BW 9.8 kHz AWG BW 3@ kHz SWP 2,49  sec

Plot 7.6.2 Conducted emission measurements

LINE: L2
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@]

RCTY DET: PERAK
MEAS DET: FEAK GP RAUG

MER E18 kH7
H7.57 dBuV

LOD REF 78.@ oBpl

{8

dga i PASE | 1MIT

1B dE[

N \ !

o 55l g m“ v T
50 FL Ry bl i Bl A V[

RCORR

START 15@ kHz 5TOP 3@.B@ MHz
RL IF BW 9.8 kHz AWG BW 3@ kHz SWP 2,49  sec
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Test specification: Section 15.203/ RSS-Gen, Section 8.3, Antenna requirement

Test procedure: Visual inspection / supplier declaration

Test mode: Compliance .

Date(s): 04-Oct-17 Verdict: PASS
Temperature: 24.6 °C | Relative Humidity: 46 % Air Pressure: 1008 hPa | Power: 48 VDC
Remarks:

7.7 Antenna requirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.

This requirement does not apply to professionally installed transmitters.

The rationale for compliance with the above requirements was either visual inspection results or supplier

declaration. The summary of results is provided in Table 7.7.1.

Table 7.7.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached NA
The transmitter employs a unique antenna connector Supplier declaration Comply
The transmitter requires professional installation NA
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 11-Feb-18 | 11-Feb-19
0447 | LISN, 16/2, 300V RMS, 50 Ohm/50 uH + Hermon LISN 16 - | 066 08-Nov-17 | 08-Nov-18
5 Ohm, STD CISPR 16-1 Laboratories 1
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 12-May-17 | 12-May-18
TIE, 26 - 2000 MHz
0770 | Antenna Standard Gain Horn, 40-60 GHz | Quinstar QWH- 118 18-Jul-17 18-Jul-18
WR-19, U-band, 24 dB mid-band gain Technology 1900-AA
0771 | Antenna Standard Gain Horn, 60-90 GHz, | Quinstar QWH- 111 13-Jul-17 13-Jul-18
WR-12, 24 dB mid-band gain Technology 1200-AA
0772 | Antenna Standard Gain Horn, Quinstar QWH- 110 13-Jul-17 13-Jul-18
75-110 GHz, WR-10, 24 dB mid-band Technology 0800-AA
gain
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 | 24-Oct-17 | 24-Oct-18
Packard 77
0813 | Cable Coax, 12 m, N-type, up to 3.0 GHz | Hermon C214-12 149 12-Dec-17 | 12-Dec-18
Laboratories
1299 | Transition waveguide ET28S -19R Custom ET28S - 1299 30-Jul-15 | 30-Jul-18
Microwave 19R
1300 | Transition waveguide ET28S -19R Custom ET28S - 1300 30-Jul-15 | 30-Jul-18
Microwave 19R
1552 | Cable RF, 8 m Alpha Wire RG-214 1552 12-Dec-17 | 12-Dec-18
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 09-Mar-17 | 09-Mar-18
26.5 GHz Technologies 62
3235 | Harmonic mixer 40 to 60 GHz Agilent 11970U MY300301 | 16-Aug-16 | 16-Aug-19
Technologies 82
3294 | Tapered transition, WR-28, UG-599 to Quinstar QWP- 10381004 30-Jul-15 30-Jul-18
WR-15, UG-385 (26.5-40 GHz to Technology AV0000
50-75 GHz)
3297 | Tapered , WR-28, UG-599 to WR-10, Quinstar QWP- 10381007 30-Jul-15 30-Jul-18
UG-387 (26.5-40 GHz to 75-100 GHz) Technology AWO0000
3305 | Harmonic mixer 50 to 75 GHz Agilent 11970V MY300301 | 16-Aug-16 | 16-Aug-19
Technologies 49
3433 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 27-Mar-17 | 27-Mar-18
SMA SMSM+
3434 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25683 27-Mar-17 | 27-Mar-18
SMA SMSM+
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 07-May-17 | 07-May-18
3 Hz- 44 GHz Technologies 88
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 07-Feb-18 | 07-Feb-19
3.5 m, SMA/SMA X 102A
4280 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0763A 27-Sep-17 | 27-Sep-18
N/M 15FT-
NMNM+
4353 | Low Loss Armored Test Cable, MegaPhase NC29- 12025101 15-Mar-17 15-Mar-18
DC - 18 GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003
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HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
4778 | EMI Receiver, 9 kHz - 2.9 GHz, System: Hewlett 8542E 30807A00 02-Nov-17 | 02-Nov-18
HL1431, HL4777 Packard 262,
3427A001
23
4933 | Active Horn Antenna, 1 GHz to 18 GHz Com-Power AHA-118 701046 04-Jan-18 04-Jan-19
Corporation
4956 | Active horn antenna, 18 to 40 GHz Com-Power AHA-840 105004 11-Jan-18 11-Jan-19
Corporation
5112 | RF cable, 40 GHz, 5.5 m, K-type Huber-Suhner SF102EA/ | 502494/2E | 27-Jul-17 27-Jul-18
11SK/11S | A
K/5500M
M
5174 | Medium Power Fixed Coaxial Attenuator APl Weinschel, | 75A-10-12 | TD854 07-Feb-18 | 07-Feb-19
DC to 40 GHz, 10dB, 5 W Inc
5175 | Medium Power Fixed Coaxial Attenuator API| Weinschel, | 75A-20-12 | TE289 07-Feb-18 | 07-Feb-19
DC to 40 GHz, 20dB, 5 W Inc
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9 APPENDIX B Measurement uncertainties

Date of Issue: 26-Feb-18

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 10 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: + 5.0 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.1 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: £ 5.5 dB

Biconical antenna: £ 5.5 dB

Log periodic antenna: + 5.6 dB
Double ridged horn antenna: + 5.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.3 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: + 6.0 dB
Double ridged horn antenna: + 6.0 dB

Conducted emissions at RF antenna connector

9kHz to 2.9 GHz: + 2.6 dB

29 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: £ 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz to 40.0 GHz: £ 4.8 dB

Duty cycle, timing (Tx ON / OFF) and average
factor measurements

+1.0%

Occupied bandwidth

+8.0 %

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer

standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the

manufacturers and/or by the relevant standards.
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10 APPENDIX C Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, Radio, Safety, Environmental
and Telecommunication testing facility.

Hermon Laboratories is recognized and accredited by the Federal Communications Commission (USA) for 1, 2, 15, 18 parts
of Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is IL1001;
registered by Industry Canada for electromagnetic emissions, file number IC 2186A-1 for OATS, certified by VCCI, Japan
(the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, G-869 for RE measurements above 1 GHz, C-
845 for conducted emissions site and T-1606 for conducted emissions at telecommunication ports).

The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for
electromagnetic compatibility, product safety, telecommunications testing, environmental simulation and calibration (for
exact scope please refer to Certificate No. 839.01, 839.03 and 839.04).

Address: P.O. Box 23, Binyamina 3055001, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Michael Nikishin, EMC&Radio group manager

11 APPENDIX D Specification references

FCC 47CFR part 15: 2016 Radio Frequency Devices

ANSI C63.10: 2013 American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications

RSS-310 Issue 4: 2015 Licence-Exempt Radio Apparatus:Category Il Equipment

RSS-Gen Issue 4: 2014 General Requirements for Compliance of Radio Apparatus
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12 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 -1
Hermon Laboratories, HL 0447

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

Date of Issue: 26-Feb-18

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field
strength in dB(uV/m).

Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, 0769, 0770, 0771, 0772

Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).

Page 200 of 211



Report ID: CERRAD_FCC.29773_20S.docx
Date of Issue: 26-Feb-18

HERMON LABORATORIES

Antenna factor
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604

Frequency, | Antenna factor, Frequency, | Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 7.1 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 221 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 241 1640 29.2
190 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor, HL 4933

COM-POWER

CORPORATION
Active Horn Antenna Factor Calibration
1GHz to 18 GHz
Equipment: ACTIVE HORN ANTENNA
Model: AHA-118
Serial Number: 701046
Calibration Distance: 3 Meter
Polarization: Horizontal
Calibration Date: 11/12/2014
Frequency Preamplifier An?enna Factor Frequency Preamplifier | Antenna Factor
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
1 40.96 -16.47 10 40.94 -1.97
1.5 41.21 -14.53 10.5 40.63 -1.06
2 41.44 -13.30 1 40.74 -1.50
2.5 41.71 -12.87 1.5 40.65 -0.52
3 41.96 -12.26 12 40.76 -0.15
3.5 42.14 -11.77 12.5 41.03 -0.85
4 42.13 -10.91 13 41.37 -0.81
4.5 41.79 Q.41 13.5 4118 0.05
5 41.44 754 14 40.98 0.36
5.5 40.91 -6.47 14.5 40.81 1.26
6 40.69 -5.48 15 40.65 0.25
6.5 40.64 -5.53 15.5 40.93 -1.05
7 40.76 -4.12 16 41.31 -1.44
7.5 40.94 -3.12 16.5 40.96 -0.80
8 40.68 -1.69 17 40.64 -0.02
8.5 40.08 -1.71 17.5 40.57 1.81
9 40.41 -1.86 18 40.08 3.63
9.5 41.21 -2.73
Calibration according to ARP 958
Antenna Factor to be added to receiver reading:
Meter Reading (dBuV) + Antenna Factor (dB/m) = Corrected Reading (dBuV/m)
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Antenna factor, HL 4956

COM-POWER
CORPORATION
Active Horn Antenna Factor Calibration
18 GHz to 40 GHz
Equipment: ACTIVE HORN ANTENNA
Model: AHA-840
Serial Number: 105004
Calibration Distance: 3 meter
Polarization: Horizontal
Calibration Date: 1/26/2015
Frequency Preamplifier Anfenna Factor Frequericy Preamplifier | Antenna Factor
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
18 38.83 -1.06 29.5 42.47 -5.33
18.5 39.34 -2.65 30 41.91 -4.86
19 39.71 -3.88 30.5 41.60 -4.64
19.5 39.87 -4.35 31 41.52 -4.60
20 39.98 -3.97 31.5 41.56 -4.79
20.5 40.42 -3.68 32 41.80 -5.21
21 41.12 -4.06 32.5 42.29 -5.54
21.5 41.74 -5.46 33 42.79 -5.63
22 42.14 -6.22 33.5 41.88 -5.38
22.5 42.35 -6.42 34 42.62 -4.76
23 42.50 -6.59 34.5 42.63 -4.84
23.5 42.65 -6.82 35 43.15 -5.13
24 42.81 -7.01 35.5 43.91 -5-83
24.5 42.86 737 36 44.59 -6.39
25 42.73 -7-53 36.5 45.04 -6.64
25.5 42.77 745 37 45.08 -6.40
26 42.85 -7.21 37.5 44.82 5.75
26.5 42.98 747 38 44.16 -4.58
27 43.14 -7.22 38.5 42.90 -2.66
27.5 43.18 7-32 39 42.39 -1.71
28 43.04 -7.10 39.5 43.76 -2.49
28.5 43.01 -6.73 40 45.98 -5.21
Calibration per ANSI C63.5: 2006
Standard Site Method, Equations 1-6 (3-antenna)
Corrected Reading (dBuV/m) = Meter Reading (dBuV) + AFE(dB/m)
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Cable coax, RG-214, 12 m, s/n 149, HL 0813

No. Frequency, Cable loss, Measured uncertainty,
MHz dB dB
1 10 0.27 +0.12
2 30 0.51 +0.12
3 50 0.70 +0.12
4 100 1.05 +0.12
5 150 1.30 +0.13
6 200 1.52 +0.13
7 250 1.71 +0.13
8 300 1.91 +0.13
9 400 2.27 +0.13
10 500 2.56 +0.13
11 600 2.85 +0.14
12 700 3.1 +0.14
13 800 3.37 +0.14
14 900 3.64 +0.14
15 1000 3.90 +0.14
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Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m
Mini-Circuits, HL 3433

Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 2.01
100 0.17 9500 2.06
500 0.41 10000 2.05
1000 0.58 10500 2.18
1500 0.72 11000 2.26
2000 0.86 11500 2.28
2500 0.96 12000 2.43
3000 1.04 12500 2.53
3500 1.13 13000 2.52
4000 1.23 13500 2.56
4500 1.31 14000 2.60
5000 1.41 14500 2.59
5500 1.49 15000 2.67
6000 1.55 15500 2.76
6500 1.63 16000 2.86
7000 1.71 16500 2.91
7500 1.78 17000 2.95
8000 1.86 17500 3.02
8500 1.92 18000 3.07
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Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m, S/N 25683
Mini-Circuits, HL 3434

Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 1.96
100 0.16 9500 2.01
500 0.40 10000 2.01
1000 0.57 10500 2.14
1500 0.72 11000 2.21
2000 0.85 11500 2.24
2500 0.95 12000 2.36
3000 1.03 12500 2.47
3500 1.11 13000 2.46
4000 1.21 13500 2.50
4500 1.29 14000 2.53
5000 1.39 14500 2.53
5500 1.46 15000 2.62
6000 1.52 15500 2.70
6500 1.60 16000 2.80
7000 1.68 16500 2.86
7500 1.75 17000 2.88
8000 1.83 17500 2.94
8500 1.88 18000 3.00
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 212 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 542 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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Test cable, Mini-Circuits, S/N 0763A, 18 GHz, 4.6 m, N/M - N/M

APC-15FT-NMNM+, HL 4280

Frequency, ?:Sbsle Frequency, Cable loss, Frequency, Cable Frequency, Cable

MHz dB’ MHz dB MHz loss, dB MHz loss, dB
10 0.21 5000 4.27 10200 6.50 15400 8.49
30 0.26 5100 4.32 10300 6.55 15500 8.50
50 0.34 5200 4.35 10400 6.59 15600 8.55
100 0.51 5300 4.41 10500 6.62 15700 8.58
200 0.63 5400 4.43 10600 6.65 15800 8.61
300 0.73 5500 4.49 10700 6.66 15900 8.64
400 0.91 5600 4.54 10800 6.68 16000 8.68
500 1.07 5700 4.58 10900 6.70 16100 8.72
600 1.21 5800 4.63 11000 6.71 16200 8.73
700 1.33 5900 4.67 11100 6.72 16300 8.75
800 1.45 6000 4.73 11200 6.74 16400 8.77
900 1.55 6100 4.76 11300 6.77 16500 8.80

1000 1.65 6200 4.81 11400 6.81 16600 8.80

1100 1.75 6300 4.86 11500 6.84 16700 8.82

1200 1.85 6400 4.89 11600 6.87 16800 8.83

1300 1.94 6500 4.94 11700 6.89 16900 8.87

1400 2.03 6600 4.95 11800 6.94 17000 8.92

1500 2.1 6700 4.99 11900 7.00 17100 8.96

1600 2.19 6800 5.04 12000 7.05 17200 9.01

1700 2.27 6900 5.04 12100 7.10 17300 9.07

1800 2.34 7000 5.09 12200 717 17400 9.09

1900 2.42 7100 5.15 12300 7.23 17500 9.14

2000 2.49 7200 5.19 12400 7.29 17600 9.17

2100 2.56 7300 5.25 12500 7.34 17700 9.21

2200 2.63 7400 5.33 12600 7.38 17800 9.24

2300 2.69 7500 5.39 12700 7.44 17900 9.28

2400 2.76 7600 5.42 12800 7.48 18000 9.31

2500 2.83 7700 5.51 12900 7.55

2600 2.89 7800 5.58 13000 7.58

2700 2.95 7900 5.62 13100 7.63

2800 3.02 8000 5.68 13200 7.67

2900 3.08 8100 5.73 13300 7.72

3000 3.15 8200 5.78 13400 7.76

3100 3.21 8300 5.83 13500 7.81

3200 3.27 8400 5.87 13600 7.85

3300 3.33 8500 5.92 13700 7.88

3400 3.38 8600 5.96 13800 7.93

3500 3.44 8700 6.00 13900 7.97

3600 3.49 8800 6.04 14000 8.01

3700 3.55 8900 6.10 14100 8.05

3800 3.60 9000 6.13 14200 8.09

3900 3.65 9100 6.17 14300 8.12

4000 3.71 9200 6.22 14400 8.15

4100 3.75 9300 6.25 14500 8.19

4200 3.81 9400 6.28 14600 8.22

4300 3.86 9500 6.32 14700 8.26

4400 3.93 9600 6.36 14800 8.29

4500 3.98 9700 6.37 14900 8.32

4600 4.03 9800 6.41 15000 8.36

4700 4.08 9900 6.42 15100 8.40

4800 4.13 10000 6.45 15200 8.43

4900 4.18 10100 6.48 15300 8.44
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Cable loss
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NC29-N1N1-244S/N 12025101 003,

HL 4353
Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB
50 0.20 9000 2.71
100 0.27 9500 2.81
300 0.47 10000 2.90
500 0.61 10500 2.97
1000 0.87 11000 3.06
1500 1.07 11500 3.13
2000 1.24 12000 3.20
2500 1.39 12500 3.26
3000 1.53 13000 3.34
3500 1.65 13500 3.39
4000 1.77 14000 3.47
4500 1.89 14500 3.54
5000 1.99 15000 3.62
5500 2.07 15500 3.69
6000 2.20 16000 3.76
6500 2.30 16500 3.83
7000 2.39 17000 3.86
7500 2.51 17500 3.94
8000 2.58 18000 4.02
8500 2.65
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Cable loss
RF Cable, Huber-Suhner, 40 GHz, 5.5 m, K type,
SF102EA/11SK/11SK/5500MM, S/N 502494/2EA

HL 5112
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
100 0.69 20500 10.18
200 0.97 21000 10.32
300 1.18 21500 10.47
500 1.52 22000 10.60
1000 2.14 22500 10.75
1500 2.62 23000 10.87
2000 3.03 23500 11.00
2500 3.40 24000 11.12
3000 3.73 24500 11.23
3500 4.04 25000 11.35
4000 4.33 25500 11.52
4500 4.60 26000 11.64
5000 4.86 26500 11.73
5500 5.10 27000 11.84
6000 5.34 27500 11.93
6500 5.57 28000 12.05
7000 5.79 28500 12.19
7500 6.00 29000 12.33
8000 6.21 29500 12.44
8500 6.43 30000 12.53
9000 6.62 30500 12.58
9500 6.82 31000 12.71
10000 7.01 31500 12.86
10500 717 32000 13.00
11000 7.34 32500 13.11
11500 7.51 33000 13.24
12000 7.68 33500 13.33
12500 7.84 34000 13.44
13000 8.00 34500 13.58
13500 8.16 35000 13.69
14000 8.32 35500 13.81
14500 8.48 36000 13.93
15000 8.63 36500 14.05
15500 8.77 37000 14.24
16000 8.92 37500 14.28
16500 9.08 38000 14.38
17000 9.23 38500 14.50
17500 9.37 39000 14.61
18000 9.51 39500 14.70
18500 9.66 40000 14.83
19000 9.78
19500 9.92
20000 10.07
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13 APPENDIX F

A

AC
A/m
AM
AVRG
cm

dB
dBm
dB(nV)
dB(uV/m)
dB(pA)
DC
EIRP
ERP
EUT

F

GHz
GND

H

HL

Hz

k

kHz
LO

m

MHz
min

ms
us

NA
NB
OATS

PM
PS
ppm
QP
RE
RF
rms
Rx

Tx

wWB
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Abbreviations and acronyms

ampere

alternating current

ampere per meter

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

equivalent isotropically radiated power
effective radiated power
equipment under test
frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

pulse modulation

power supply

part per million (10°®)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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