HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.25 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency
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Plot 7.3.26 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.27 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

70T

60T

50T

40

30T

Levelin dBpV/m

20

10T

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
EUT POSITION: X
TRANSMITTER 2
I 871.766000 MHz
34.814 dBuv/m
v
30M 50 60 80 100M 200 300 400 500 800 1G

Frequencyin Hz

Plot 7.3.28 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency
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' Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance .

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.29 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency
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Plot 7.3.30 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.31 Radiated emission measurements from 1 to 18 GHz at the low carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz

Plot 7.3.32 Radiated emission measurements from 1 to 18 GHz at the low carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

29-Jul-20

Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 38 %

Air Pressure: 1003 hPa | Power: 28 VDC

Remarks:

Plot 7.3.33 Radiated emission measurements from 1 to 18 GHz at the mid carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz

Plot 7.3.34 Radiated emission measurements from 1 to 18 GHz at the mid carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.35 Radiated emission measurements from 1 to 18 GHz at the high carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz

Plot 7.3.36 Radiated emission measurements from 1 to 18 GHz at the high carrier frequency
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Note: The measurement was performed using stop-reject filter in frequency range 2.1 — 3.0 GHz
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance .

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.37 Radiated emission measurements from 1 to 18 GHz at the low carrier frequency
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Plot 7.3.38 Radiated emission measurements from 1 to 18 GHz at the low carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance .

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.39 Radiated emission measurements from 1 to 18 GHz at the mid carrier frequency
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Plot 7.3.40 Radiated emission measurements from 1 to 18 GHz at the mid carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

29-Jul-20

Verdict:

PASS

Temperature: 26 °C

| Relative Humidity: 38 %

Air Pressure: 1003 hPa

| Power: 28 VDC

Remarks:

Plot 7.3.41 Radiated emission measurements from 1 to 18 GHz at the high carrier frequency
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Plot 7.3.42 Radiated emission measurements from 1 to 18 GHz at the high carrier frequency
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance .

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.43 Radiated emission measurements from 18 to 25 GHz at the low carrier frequency
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Plot 7.3.44 Radiated emission measurements from 18 to 25 GHz at the low carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—
Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC

Remarks:

Plot 7.3.45 Radiated emission measurements from 18 to 25 GHz at the mid carrier frequency
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Plot 7.3.46 Radiated emission measurements from 18 to 25 GHz at the mid carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance _—
Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC

Remarks:

Plot 7.3.47 Radiated emission measurements from 18 to 25 GHz at the high carrier frequency
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Plot 7.3.48 Radiated emission measurements from 18 to 25 GHz at the high carrier frequency
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
I_II_ Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions
Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 29-Jul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:

Plot 7.3.49 Radiated emission measurements from 18 to 25 GHz at the low carrier frequency
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Plot 7.3.50 Radiated emission measurements from 18 to 25 GHz at the low carrier frequency
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification:

Section 15.247(d) / RSS-247

section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance L
Date(s): 29-ul-20 Verdict: PASS
Temperature: 26 °C | Relative Humidity: 38 % Air Pressure: 1003 hPa | Power: 28 VDC
Remarks:
Plot 7.3.51 Radiated emission measurements from 18 to 25 GHz at the mid carrier frequency
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Plot 7.3.52 Radiated emission measurements from 18 to 25 GHz at the mid carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Radiated spurious emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

29-Jul-20

Verdict: PASS

Temperature: 26 °C

| Relative Humidity: 38 %

Air Pressure: 1003 hPa

| Power: 28 VDC

Remarks:

Plot 7.3.53 Radiated emission measurements from 18 to 25 GHz at the high carrier frequency
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Plot 7.3.54 Radiated emission measurements from 18 to 25 GHz at the high carrier frequency
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance L
Date(s): 09-Jun-20 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa \ Power: 28 VDC
Remarks:
7.4 Band edge emissions at RF antenna connector
7.41  General
This test was performed to measure band edge emissions at RF antenna connector. Specification test limits are
given in Table 7.4.1.
Table 7.4.1 Band edge emission limits
Output power Assigned frequency, MHz Attenuation below carrier*, dBc
902.0 —928.0
Peak 2400.0 — 2483.5 20.0
5725.0 — 5850.0
902.0 —928.0
Averaged over atime interval 2400.0 — 2483.5 30.0
5725.0 — 5850.0
* - Band edge emission limit is provided in terms of attenuation below the peak of modulated carrier measured
with the same resolution bandwidth.
7.42 Test procedure
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized normally modulated at the maximum data rate and its
proper operation was checked.
7.4.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.
7.4.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The
resolution bandwidth was set wider than 1 % of the frequency span.
7.4.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within
the authorized band was measured.
7.4.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in
Table 7.4.2 and associated plots and referenced to the highest emission level measured within the authorized
band.
7.4.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the highest

carrier frequency.

Figure 7.4.1 Band edge emission test setup

Spectrum

EUT >
analyzer

Attenuator
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance -

Date(s): 09-Jun-20 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa \ Power: 28 VDC
Remarks:

Table 7.4.2 Band edge emission outside restricted band test results

ASSIGNED FREQUENCY RANGE: 2400.0 — 2483.5 MHz
DETECTOR USED: Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: = RBW
CHANNEL SPACING: 5 MHz
Attenuation
ey, Band edgg:}mlssmn, EmlssmdnB.e:Tt1 carrier, Ct;erlr(i)gy Limit, dBe Mzcairé:;ln, Verdict
dBc
Modulation QPSK
2400.0 | -38.96 | 18.06 [ 5702 | 300 [ 2702 | Pass
Modulation 16QAM
2400.0 | -37.18 | 18.05 | 5523 | 300 | 2523 | Pass
*- Margin = Attenuation below carrier — specification limit.
CHANNEL SPACING: 10 MHz
Attenuation
Frequency, MHz Band edg;:ﬁmlssmn, Em|SS|0dnBar1]t1 carrier, Ct;erlrci);}/\:’ Wi, ¢l Mz;ré;ln, Verdict
dBc
Modulation QPSK
2400.0 | -39.16 | 16.02 | 5518 | 300 | 2518 | Pass
Modulation 16QAM
2400.0 | -41.50 | 15.59 | 5700 | 300 | 2700 | Pass

*- Margin = Attenuation below carrier — specification limit.
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode: Compliance
Date(s): O9-JLF|)n-20 PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa \ Power: 28 VDC
Remarks:
Table 7.4.3 Band edge emission within restricted band test results
ASSIGNED FREQUENCY RANGE: 2400.0 — 2483.5 MHz
DETECTOR USED: Peak
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
RESOLUTION BANDWIDTH: 1 MHz
CHANNEL SPACING: 5 MHz
e e I Rl el I N
Low band edge
Modulation QPSK
2389.64 | -34.02 | 250 | 812 | -51.87 459 | 507 Pass
Modulation 16QAM
2389.89 | -30.86 | 259 | -496 | -48.83 459 | 293 Pass
High band edge
Modulation QPSK
2722.77 | -44.47 | 259 | -1857 | -54.54 459 | 864 Pass
Modulation 16QAM
2711.66 | -44.66 | 259 | -1876 | -54.61 459 | 871 Pass
CHANNEL SPACING: 10 MHz
e e I Rl el I N
Low band edge
Modulation QPSK
2390.00 | -33.19 | 259 | 720 | -48.58 459 | 268 Pass
Modulation 16QAM
2390.00 | -34.52 | 259 | 862 | -47.48 459 | 158 Pass
High band edge
Modulation QPSK
2716.25 | -44.35 | 259 | -1845 | -54.22 459 | 832 Pass
Modulation 16QAM
2723.32 | -44.52 | -25.9 | -18.62 | -54.49 -45.9 | -8.59 Pass

*- Margin = Attenuation below carrier — specification limit.
**. | imit = Appropriate radiated limit (74 dBuV/m for Peak measurements and 54 dBuV/m for Average measurements) —
95.2 — Antenna gain (6 dBi)

Reference numbers of test equipment used

[ HL3901 |

HL 3818 |

HL 5598 |

HL 5623

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

09-Jun-20 Verdict:

PASS

Temperature: 25 °C

[ Relative Humidity: 41 % Air Pressure: 1005 hPa

| Power: 28 VDC

Remarks:

Plot 7.4.1 Spurious emission measurements in

2100 - 2390 MHz range at low carrier frequency

CHANNEL BANDWIDTH: 5 MHz
MODULATION: QPSK
5 Agilent R T i Agilent R T
Mkr1 2.389 93 GHz Mki1 2.389 64 GHz
Rel -10 dBm #Atten 2 dB -34.02 dBm  Ref .30 dBm #Atien 2 dB -51.87 dBm
#Peak #Peak
et

Start 2.100 00 GHz Stop 2.390 00 GHz  Start 2.100 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 22.93 ms (8001 p1s)

Plot 7.4.2 Spurious emission measurements in 2390 - 2400 MHz range at low carrier frequency

CHANNEL BANDWIDTH:
MODULATION:

5 MHz
QPSK

4 Agilent R T

Mki2 2.400 000 GHz
Rel 30 dBm Atten 10 dB -38.957 dBm
#Avg 2
Log <
10 {
dB/ |
Offst
30.5 fj l"
dB m
Wﬂ" N
_“"M

PAvg
100
W1 S2|
Start 2.390 000 GHz
#Res BW 100 kHz
Marker
1 i Fieg
2 i) Fieq

Stop 2.415 000 GHz

Sweep 8 ms (8001 pis)
Amplilude
18.06 dBm
-38 36 dBm

#VBW 300 kHz
X £xiz

2.411 056 GHz

2.400 000 GHz

Tisce
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

09-Jun-20

Verdict: PASS

Temperature: 25 °C

[ Relative Humidity: 41 %

Air Pressure: 1005 hPa

| Power: 28 VDC

Remarks:

Plot 7.4.3 Spurious emission measurements in 2100 - 2390 MHz range at low carrier frequency

CHANNEL BANDWIDTH: 10 MHz
MODULATION: QPSK
5 Agilent R T i Agilent R T
Mkr1 2.389 96 GHz Mkr1 2.390 00 GHz

Rel -10 dBm #Atten 2 dB -33.19dBm  Ref .30 dBm #Atien 2 dB -48.58 dBm
#Peak #Peak
Start 2.100 00 GHz Stop 2.390 00 GHz  Start 2.100 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 1 kHz Sweep 226.1 ms (8001 p1s)

Plot 7.4.4 Spurious emission measurements in 2390 - 2400 MHz range at low carrier frequency

CHANNEL BANDWIDTH: 10 MHz
MODULATION: QPSK

4 Agilent R T

Mkr2 2.400 000 00 GHz
Rel 30 dBm -39.162 dBm
#Avg
Log
10
dB/ |
Ofist
305
dB

Atten 10 dB

1

<

T

PAvg
100
W1 S2|
Start 2.390 000 00 GHz
#Res BW 100 kHz

Marber

Stop 2.420 000 00 GHz

Sweep 9.067 ms (8001 pts)
Amplilude
1€.02 dBm
-39 1€ dBm

VBW 300 kHz
X £xiz
2.413 238 75 GHz
2.400 000 00 GHz

Tiace Type
1 1y Fie

2 i

Page 58 of 88



il

HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure:

ANSI C63.10 section 11.12.1

Test mode:

Compliance

Date(s):

Verdict: PASS

09-Jun-20

Temperature: 25 °C

| Relative Humidity: 41 % Air Pressure: 1005 hPa | Power: 28 VDC

Remarks:

Plot 7.4.5 Spurious emission measurements in

2100 - 2390 MHz range at low carrier frequency

CHANNEL BANDWIDTH: 5 MHz
MODULATION: 16QAM
5 Agilent R T i Agilent R T
Mkr1 2.389 78 GHz Mki1 2.389 89 GHz

Rel -10 dBm #Atten 2 dB -30.86 dBm  Ref .30 dBm #Atien 2 dB -48.83 dBm
#Peak #Peak
Start 2.100 00 GHz Stop 2.390 00 GHz  Start 2.100 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 22.93 ms (8001 p1s)

Plot 7.4.6 Spurious emission measurements in 2390 - 2400 MHz range at low carrier frequency

CHANNEL BANDWIDTH:
MODULATION:

5 MHz
16QAM

4 Agilent R T

Mkr1 2.411 209 GHz
Rel 30 dBm Atten 10 dB 18.046 dBm
#Avg 1
Log
10 Il
dB/
Offst
30.5
dB

-

i

PAvg
100
W1 S2|
Start 2.390 000 GHz
#Res BW 100 kHz
Marker
1 i Fieg
2 i) Fieq

B

Stop 2.415 000 GHz
Sweep 8 ms (8001 pis)

Amplilude
18.05 dBm
-37.18 dBm

#VBW 300 kHz
X £xiz

2.411 208 GHz

2.400 000 GHz

Tisce
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HERMON LABORATORIES

Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2

Date of Issue: 11-Aug-20

Test specification:

Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance _—

Date(s): 09-Jun-20 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa \ Power: 28 VDC
Remarks:

Plot 7.4.7 Spurious emission measurements in

2100 - 2390 MHz range at low carrier frequency

CHANNEL BANDWIDTH: 10 MHz
MODULATION: 16QAM
5 Agilent R T i Agilent R T
Mkr1 2.389 46 GHz Mkr1 2.390 00 GHz

Rel -10 dBm #Atten 2 dB -34.52 dBm  Ref .30 dBm #Atien 2 dB -47.48 dBm
#Peak #Peak
Start 2.100 00 GHz Stop 2.390 00 GHz  Start 2.100 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 1 kHz Sweep 226.1 ms (8001 p1s)

Plot 7.4.8 Spurious emission measurements in 2390 - 2400 MHz range at low carrier frequency

CHANNEL BANDWIDTH:
MODULATION:

L Agilent

Rel 30 dBm Atten 10 dB

10 MHz
16QAM

R T
Mkr1 2.412 098 75 GHz
15.592 dBm

#Avg

Log
10

2

dB/

Ofist

0.5
dB

't
b
ﬂ h‘*—-ﬂ-

PAvg
100

W1 52

Start 2.390 000 00 GHz
#Res BW 100 kHz

VBW 300 kHz

Stop 2.420 000 00 GHz
Sweep 9.067 ms (8001 pts)

Marber Tisce X Axis
2.412088 78 GHz

2.400 000 00 GHz

Type
1 1y Fie

2 i

Amplilude
16.68 dBm

-41.50 dBm
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
ITI_ Date of Issue: 11-Aug-20

_J

HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance -

Date(s): 09-Jun-20 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa [ Power: 28 VDC
Remarks:

Plot 7.4.9 Spurious emission measurements in 2483.5 - 3000 MHz range at high carrier frequency

CHANNEL BANDWIDTH: 5 MHz
MODULATION: QPSK
5 Agilent R T i Agilent R T
Mkr1 2.990 90 GHz Mki1 2.722 77 GHz
Rel -10 dBm #Atten 2 dB -44.47 dBm  Ref .30 dBm #Atien 2 dB -54.54 dBm
#Peak #Peak
2

Start 2.483 50 GHz Stop 3.000 00 GHz ~ Start 2.483 50 GHz Stop 3.000 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 40.53 ms (8001 p1s)

Plot 7.4.10 Spurious emission measurements in 2483.5 - 3000 MHz range at high carrier frequency

CHANNEL BANDWIDTH: 10 MHz
MODULATION: QPSK
e Agilent R T 5o Agilent R T
Mkr1 2.576 99 GHz Mkr1 2.716 25 GHz
Rel -10 dBm #Alten 2 dB -44.35 dBm__ Rel -30 dBm #Atten 2 dB -54.22 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Otist L
0.5 205 s
dB " dB
DI o
212 it i = T AT.2
dBm dBm
LgAv LgAv
V1 52| V1 S2|
S3 FC 53 FC
A AA A AA
aif): all):
FTun FTun
#Swp #5wp
Start 2.483 50 GHz Stop 3.000 00 GHz ~ Start 2.483 50 GHz Stop 3.000 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 40.53 ms (8001 pts)
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
ITI_ Date of Issue: 11-Aug-20
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HERMON LABORATORIES

Test specification: Section 15.247(d) / RSS-247 section 5.5, Band edge emissions

Test procedure: ANSI C63.10 section 11.12.1

Test mode: Compliance -

Date(s): 09-Jun-20 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 41 % Air Pressure: 1005 hPa [ Power: 28 VDC
Remarks:

Plot 7.4.11 Spurious emission measurements in 2483.5 - 3000 MHz range at high carrier frequency

CHANNEL BANDWIDTH: 5 MHz
MODULATION: 16QAM
5 Agilent R T i Agilent R T
Mkr1 2.700 88 GHz Mki1 2.711 66 GHz
Rel -10 dBm #Atten 2 dB -44.66 dBm  Ref .30 dBm #Atien 2 dB -54.61 dBm
#Peak #Peak
i 2

Start 2.483 50 GHz Stop 3.000 00 GHz ~ Start 2.483 50 GHz Stop 3.000 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 40.53 ms (8001 p1s)

Plot 7.4.12 Spurious emission measurements in 2483.5 - 3000 MHz range at high carrier frequency

CHANNEL BANDWIDTH: 10 MHz
MODULATION: 16QAM
e Agilent R T 5o Agilent R T

Mkr1 2.742 33 GHz Mkr1 2.726 32 GHz
Rel -10 dBm #Alten 2 dB -44.52 dBm__ Rel -30 dBm #Atten 2 dB -54.49 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Otist
0.5 0.5 » 2
dB dB
DI DI
712 ANt A PSS Ao OO 17 5
dBm dBm
LgAv LgAv
V1 52| V1 S2|
S3 FC 53 FC
A AA A AA
aif): all):
FTun FTun
#Swp #5wp
Start 2.483 50 GHz Stop 3.000 00 GHz ~ Start 2.483 50 GHz Stop 3.000 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 40.53 ms (8001 pts)
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Report ID: DAGRAD_FCC.31957.ABR_Both_Transmitter_Rev2
Date of Issue: 11-Aug-20

HERMON LABORATORIES

Test specification: Section 15.247(e) / RSS-247 section 5.2(2), Peak spectral power density
Test procedure: ANSI C63.10 section 11.10.2
Test mode: Compliance L
Date(s): 22-Jun-20 Verdict: PASS
Temperature: 25.3°C | Relative Humidity: 38 % Air Pressure: 1024 hPa | Power: 28 VDC
Remarks:
7.5 Peak spectral power density
7.5.1 General
This test was performed to measure the peak spectral power density at the transmitter RF antenna connector.
Specification test limits are given in Table 7.5.1.
Table 7.5.1 Peak spectral power density limits
Assigned frequency range, Measurement bandwidth, Peak spectral power density,
MHz kHz dBm
2400-2483.5 3.0 8.0
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.
7.5.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.5.2.3 The frequency span of spectrum analyzer was set to capture the entire 6 dB band of the transmitter, in peak hold
mode with resolution bandwidth set to 3.0 kHz, video bandwidth wider than resolution bandwidth, auto sweep time
and sufficient number of sweeps was allowed for trace stabilization..
7.5.2.4 The average detector with power averaging mode was used over a minimum of 100 traces. The peak marker function

was used to determine the maximum power spectral density. To compute the average PSD during the actual
transmission time the average factor was added to the measured values of PSD and the results provided in
Table 7.5.2 and associated plots.

Figure 7.5.1 Peak spectral power density test setup

Spectrum

EUT »  Attenuator
analyzer
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