HERMON LABORATORIES

Report ID: AIRRAD_FCC.46669_Rev4.docx
Date of Issue: 25-Dec-22

Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance _—
Date(s): 09-Feb-22 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VAC

Remarks:

7.6  Spurious emissions at RF antenna connector test

7.6.1 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given

in Table 7.6.1.

Table 7.6.1 Spurious emission limits

Conducted power of spurious,
Frequency, MHz dBm/MHz
0.009— below 3530.0 -40.0
3720.0 — 10th harmonic* -40.0

7.6.2  Test procedure

7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.6.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.6.2 and associated plots.

EUT

Figure 7.6.1 Spurious emission test setup

»  Attenuator

Spectrum

analyzer
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Report ID: AIRRAD_FCC.46669_Rev4.docx
Date of Issue: 25-Dec-22

Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Table 7.6.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:

3550 - 3700 MHz
0.009 — 37000 MHz

Peak

= Resolution bandwidth

MODULATION: QPSK
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
NUMBER ANTENNA PORTS: N=2
. Peak power (VBW=3 MHz) Average power (RMS)
re(1Gu|_t|aZr10y, Measuredy Total, Limit, Margin, Measured, Total, Limit, Margin, | Verdict
dBm dBm** dBm dB* dBm dBm** dBm dB*
Channel bandwidth 10 MHz
Low carrier frequency 3555 MHz
36.718 -46.47 | -4347 | -40.00 | -3.47 | 4647 | -4347 ] -40.00 | 347 | Pass
Mid carrier frequency 3625 MHz
36.835 | -47.41 | -4441 | -4000 | -4.41 | 4741 | -4441 ] -40.00 | 441 | Pass
High carrier frequency 3695 MHz
36.706 | -47.01 | -4401 | -40.00 | -4.01 | 4701 | -4401 | -40.00 | -401 | Pass
Channel bandwidth 20 MHz
Low carrier frequency 3560 MHz
36.899 | -47.11 | -4411 |  -40.00 | -4.11 | 4711 | 4411 | -40.00 | 411 | Pass
Mid carrier frequency 3625 MHz
36.426 | -47.16 | -4416 | -40.00 | -4.16 | 4716 | 4416 | -40.00 | 416 | Pass
High carrier frequency 3690 MHz
36.720 | -46.87 | -4387 | -40.00 | -3.87 | -4687 | -4387 | -40.00 | -387 | Pass
Channel bandwidth 40 MHz
Low carrier frequency 3570 MHz
36.654 | -46.33 | -4366 | -40.00 | -3.66 | 4633 [ -4366 | -40.00 | 366 [ Pass
Mid carrier frequency 3625 MHz
36.656 | -47.28 | -4428 | -40.00 | -4.28 | 4728 | 4428 ] -40.00 | 428 [ Pass
High carrier frequency 3680 MHz
36517 | -47.09 | -4409 | -40.00 | -4.09 | -4709 [ -4409 ] -40.00 | -409 | Pass
*- Margin = Total spurious emission - specification limit.
** - Total emission = Maximum SA reading per chain (Chains #1&2) + 10*log(N)
Reference numbers of test equipment used
HL 1294 HL 1295 HL 3287 HL 3301 HL 3355 HL 4355 HL 4366 HL 5232
HL 5233 HL 5286 HL 6143

Full description is given in Appendix A.
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Date of Issue: 25-Dec-22

HERMON LABORATORIES

Test specification: Section 96.41(e)(3), Conducted spurious emissions
Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22 Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VAC

Remarks:

Plot 7.6.1 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

Ref Level -30.00 dem  Offset 21.00 dB @ RBW 1 kHz RefLevel -30.00 dém  Offset 21.00 dB @ RBW 1 kHz

Att 0dB  SWT 14.1ms @ VBW 30 kHz Mode Sweep Att 0de  SWT 14.1 ms & VBW 30 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
M1[1] -62.83 dBm| M1[1] -62.75 dBm|
14.2280 kHz| 14.5100 kHz|
40 d 1 40 d 1
D1 -43.000 D1 -43.000
-50 df -50
st e
- el =
ot P o S T v e s
-100 -100
110 -110
-120 df -120
Start 9.0 kHz 6001 pts Stop 150.0 kHz Start 9.0 kHz 6001 pts Stop 150.0 kHz

Plot 7.6.2 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

Ref Level -30.00 dem Offset 21.00 dB @ RBW 1 kHz RefLevel -30.00 dém  Offset 21.00 dB @ RBW 1 kHz

Att 0dB SWT 141ms @ VBW 30kHz Mode Sweep Att 0de SWT 14.1ms @ VBW 30kHz Mode Sweep
TDF

TDF
@17k View [@ 1Pk View
‘ M1[1] ~62.22 dBm| ‘ M1[1] -65.04 dBm|
15.0030 kHz 14.0160 kHZ|
40 d 1 -40d T
D1 -43.000 dBrr D1 -43.000
-50 d S0 dl

h S
i i
P IS A" LY T A o AP
RERASETH e TR Ry AT st e e

Start 9.0 kHz 6001 pts Stop 150.0 kHz Start 9.0 kHz 6001 pts

Stop 150.0 kHz
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Date of Issue: 25-Dec-22

Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1°C | Relative Humidity:

49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.3 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum by Spectrum by
Ref Level -30.00 dém _ Offset 2100 0B @ RBW 1 knz Ref Level -30.00 dbm _ Offset 21.00 08 & RBW L Knz
Att 0ds  SWT 14.1ms @ VBW 30 kHz Mode Sweep Att 0de  SWT 14.1 ms & VYBW 30 kHz Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk View
M1[1] -63.45 dBm)| M1[1] -62.83 dBm|
14.7920 kHz| 16.0840 kHz|
-40 df T -40 T
D1 -43.000 dBr 1 -43.000
s0d 50
6 0vEs 50 b
d II/J‘\/\ TN
o S raw AL
90 o J\/\‘\"M o0 d S \JAM o
W BT o/ \'\,-"Wv e W\’W,\/\“W\J\/"Wj ol \'4\/‘“\,
-100d -100
110 -110
120 -120
Start 9.0 kHz 6001 pts Stop 150.0 kHz
Start 9.0 kHz 6001 pts Stop 150.0 kHz

Plot 7.6.4 Spurious emission measurements in 150 kHz - 30 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
o)

QPSK
10 MHz
ANTENNA CHAIN: #2

S Spectrum vy
Ref Level -30.00 dém  Offset 21.00 dB @ RBW 10 kHz RefLevel -30.00 dem  Offset 21.00 dB & RBW 10 kHz
Att DdB SWT  20.0ms ® VBW 30kHz Mode Sweep att 0de SWT 29.9ms @ YBW 30kHz Mode Sweep
TOF TOF
@ 1Fk View [@ 1Pk View
M1[1] -81.62 dBm| mif1] ~79.04 dBm|
21.52650 MHz 9.99640 MHZ
-40 { -40 .
D1 -43.000 dém D1 -43.000
50 50
-60 o -60 dl
70 d -7od
ML
50 di T
-100 -100
-110 -110
-120 -120
Start 150.0 kHz 6001 pts Stop 30.0 MHz Start 150.0 kHz 6001 pts Stop 30.0 MHz

Page 111 of 163



HERMON LABORATORIES

Report ID: AIRRAD_FCC.46669_Rev4.docx
Date of Issue: 25-Dec-22

Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.5 Spurious emission measurements in 150 kHz - 30 MHz range at mid carrier frequency

MODULATION:

CHANNEL SPACING:

ANTENNA CHAIN: #1

G ) &

Ref Level -30.00 dem Offset 21.00 dB @ RBW 10 kHz

QPSK

10 MHz

ANTENNA CHAIN: #2

Ere— &

RefLevel -30.00 dém  Offset 21.00 dB @ RBW 10 kHz

-100 df

Att ode  SWT 20.9ms @ VBW 30kHz Mode Sweep Att 0dB  SWT 20.9ms @ VBW 30kHz Mode Sweep
TOF TDF
@ 1Pk View @ 1Pk View
M1[1] -80.50 dBm| M1[1] -80.65 dBm|
10.00130 MHz| 10.00130 MHz|
40 d T 40 d T
D1 -43.000 dBrr D1 -43.000
50 50 i
50 d -60
70 df -70.d

-100d
Siod 1104
120 d -120
Start 150.0 kHz 6001 pts Stop 80.0 MHz Start 150.0 kHz 6001 pts Stop 30.0 MHz

Plot 7.6.6 Spurious emission measurements in 150 kHz - 30 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum o= Spectrum e
Ref Level -30,00 dbm __ Offset 21,00 dB @ RBW 10 knz Ref Level -30,00 dém  Offset 21,00 dB & RBW 10 kHz
Att 0de  SWT 29.9ms @ VBW 30 kHz Mode Sweep Att 0dB  SWT 299 ms @ YBW 30kHz Mode Sweep
TOF. TDF
@ 1Pk View @ 1Pk View
M1[1] -80.58 dBm M1[1] -79.76 dBm|
23.46640 MH2| 9.99640 MHz|
40 d 1 40 d T
1 -43.000 D1 -43.000 dem:
50 df -50
s0d 50 d
70 df 70 dl
ML
80 -
T
100 df -100 df
-110 df -110
-120 df -120 df
Start 150.0 kHz 6001 pts Stop 30.0 MHz Start 150.0 kHz 6001 pts Stop 30.0 MHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.7 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum e Spectrum 'y
Ref Level -20.00 dBm__ Offset 21.00 0B @ RBW 1 MHz Ref Level -20.00 dBm _ Offset 21.00 0B @ RBW L MHz
Att ode SWT 6ms @ VBW 3MHz Mode Sweep At 0de  SWT 6ms @ VBW 3MHz Mode Sweep
TOF TOF
@ 1Pk View [@1Fk View
M1l1] -59.24 dBm| MLI1] -59.87 dBm|
694.100 MHz 487.520 MHZ|
30 df 30
40 -40
1 -43.000 D1 -43.000 dBm
0 0
M1
ML
60 o s a0 d ¥
70 o 70 4
80 o .
0 0
-100 oo
-110d 1o
Start 30.0 MHz 6001 pts Stop 1.0 GHz Start 50.0 MHz 6001 pts Stop 1.0 GHz

Plot 7.6.8 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

=
Spectrum Y

Ref Level -20.00 dBm  Offset 21.00 dB @ RBW 1 MHz

QPSK

10 MHz

ANTENNA CHAIN: #2

a1 &

RefLevel -20.00 dem _ Offset 21.00 dB @ RBW 1 MHz

Att 08 SWT 6ms @ VBW 3MHz  Mode Sweep Att 0ds SWT 6ms @ VBW 3MH2  Mode Sweep
TOF TOF
@17k View [@ 1Pk View
Mi[1] -60.11 dBm M1[1] -59.83 dBm|
714.630 MHz 709.290 MHZ
-30 d -30
-40 d -40
D1 -43.000 dBrm 1 -43.000
S0 -50
1 L
60d 13 -60
70 df -70
80 d 80 d
0 d =0
-100d -180
-110
-110
Start 30.0 MHz 6001 pts Stop 1.0 GHz
Start 30.0 MHz 6001 pts Stop 1.0 GHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.9 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Spectrum o

Ref Level -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

QPSK
10 MHz

ANTENNA CHAIN: #2

Spectrum

(=)

RefLevel -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

110 df

Att e SWT 6ms @ VBW 3MHz Mode Sweep aAtt 0de  SWT 6ms @ VBW 3MHz  Mode Sweep
TOF TOF
(@ 1Pk View [@1PK View
M1[1] -59.47 dBm M1[1] -59.82 dBm|
883.860 MHz| 695.870 MHZ|
-30d a0 d
-40d -40
D1 -43.000 derm D1 -43.000 dBm
s0d

Start 30.0 MHz 6001 pts Stop 1.0 GHz

Start 30.0 MHz

6001 pts Stop 1.0 GHz

Plot 7.6.10 Spurious emission measurements in 1000 - 3000 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz

ANTENNA CHAIN: #2

Spectrum o Spectrum e
Ref Level -20.00 dBm__ Offset 21.00 0B @ RBW 1 Mhz Ref Level -20.00 dem _ Offset 21.00 dB & RBW 1 MHz
Att ode SWT 6ms ® VBW 3MHz Moda Swesp At 0dB  SWT 6ms @ VBW 3MHz Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk view
M11] 57.68 dBm| (3] 58.31 dBm)|
1.737380 GHz 2.921180 GHz|
20 20
40 40
D1 -43.000 d 1 -43.000
0
M1
60
04 70
0 d -0 d
30 d =0
o0 -100
-110d -110
Start 1.0 GHz 6001 pts Stop 3.0 GHz Start 1.0 GHz 5001 pts Stop 3.0 GHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.11 Spurious emission measurements in 1000 - 3000 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
Er

(=)

Ref Level -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

QPSK
10 MHz

ANTENNA CHAIN: #2

Spectrum

(=)

RefLevel -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

Att 0de  SWT 6ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 6ms @ VBW 3MHz Mode Sweep
TODF TDF
@ 1Pk View @ 1Pk View
M1[1] -57.29 dBm M1[1] -58.27 dBm|
2.180300 GHz| 2.515250 GHZ]|
30 df 30 dl
40 d 40 d
D1 -43.000 dBrr D1 -43.000 dBm:

-100 of

110 df

Start 1.0 GHz

6001 pts

Stop 3.0 GHz

Start 1.0 GHz

6001 pts

Stop 3.0 GHz

Plot 7.6.12 Spurious emission measurements in 1000 - 3000 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
Er

(=)

Ref Level -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

QPSK
10 MHz

ANTENNA CHAIN: #2

Spectrum

(=)

RefLevel -20.00 dem  Offset 21.00 dB @ RBW 1 MHz

Att 0de  SWT 6ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 6ms @ VBW 3MHz Mode Sweep
TODF TDF
@ 1Fk View [@ 1Pk View
M1[1] -57.94 dBm M1[1] -58.32 dBm|
2.899180 GH2| 2.643560 GHZ|
30 d 304
40 d 40 d
D1 -43.000 dBrr D1 -43.000 dem:
-50 df
Mt
60
70 df
-80 df -80
90 d 90 d
-100 df -100 df
-110 df -110

Start 1.0 GHz

6001 pts

Stop 3.0 GHz

Start 1.0 GHz

6001 pts Stop 3.0 GHz
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Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.13 Spurious emission measurements in 3000 - 3530 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum by Spectrum 'y
Ref Level -20.00 dém  Offset 21,00 d& @ RBW 1 MHz Ref Level -20.00 dsm  Offset 21.00 dB @ RBW 1 MHZ
fo At 10de ® SWT  500m:s @ VBW 3 MH2  Mode Sweep [o att 10de ® SWT 500 ms @ VBW 3 MHz Mode Sweep
GAT:EXT TDF GAT:EXT TDF
(@ 1Rm Cirw [@ 1R Clirw
M1[1] ~53.60 dBm| mi[1] -54.29 dBm|
3.5208680 CHz 3.5298680 GHz|
-30 df 30 d
-40 o -a0
D1 -43.000 dém D1 -43.000 dBm
50 S50
70 db 70 d
-80 df 80
-90 df 50 d
-100 100
110 -110
Start 8.0 GHz 6001 pts Stop 3.58 GHz Start 3.0 GHz 6001 pts Stop 3.53 GHz

Plot 7.6.14 Spurious emission measurements in 3000 - 3530 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum o Spectrum e
Ref Level -20.00 dBm Offset 21.00 dB @ RBW 1 MHz Ref Level -20.00 dBm oOffset 21,00 dB @ RBW 1 MHz
= Att 10 dB @ SWT 500 ms @ VBW 3 MHz Mode Sweep |= Att 10 dB @ SWT 500 ms @ YBW 3 MHz Mode Sweep
GAT:EXT TDF. GATEXT TDF
@ LRm Clrw (@ 1R Clrw
M1[1] -56.42 dBm| M1[1] -56.35 dBm)|
3.4453470 GHz 3.4589480 GHZ|
a0 304
-40d 40
D1 -43.000 d D1 -43.000 dBm
-50 50 d
M1 M1
emsttss v i
-70 ~70dl
-80 df -80
-90 df -a0 dl
-100 d 100
-110d 10
Start 3.0 GHz 5001 pts Stop 3.53 GHz Start 3.0 GHz 6001 pts Stop .53 GHz
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Test procedure: Section 96.41(e)(3)

Test mode: Compliance
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Temperature: 24.1°C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.15 Spurious emission measurements in 3000 - 3530 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum by Spectrum 'y
Ref Level -20.00 dém  Offset 21,00 d& @ RBW 1 MHz Ref Level -20.00 dsm  Offset 21.00 dB @ RBW 1 MHZ
fo At 10de ® SWT  500m:s @ VBW 3 MH2  Mode Sweep [o att 10de ® SWT 500 ms @ VBW 3 MHz Mode Sweep
GAT:EXT TDF GAT:EXT TDF
(@ 1Rm Cirw [@ 1R Clirw
M1[1] ~56.42 dBm| mi[1] -56.44 dBm|
3.3083270 CHz 3.4355430 CHz|
-30 df -0
-40 o -a0
D1 -43.000 dém D1 -43.000 dBm
50 -50
[ ML
[Pttt o et -
70 db 70 d
-80 df -80
-90 df -90 d
-100 -100
-110 -110
Start 8.0 GHz 6001 pts Stop 3.58 GHz Start 3.0 GHz 6001 pts Stop 3.53 GHz

Plot 7.6.16 Spurious emission measurements in 3720 - 4400 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum o Spectrum e
Ref Level -20.00 dm  Offset 21,00 d& @ RBW 1 MHz Ref Level -20,00 dsm  Offset 21,00 dB @ RBW 1 MHZz
fo att 10 dB @ SWT S00ms @ VBW 3 MHz Mode Sweep [= Att 10dB @ SWT 500 ms @ YBW 3 MHz  Mode Sweep
GAT:EXT TDF GAT:EXT TDF
@ 1Rm Cirw [@ 1R Cirw
M1[1] -55.20 dBm| mi[1] -55.18 dBm|
4.141360 CHz 4.151670 GHz|
30 30 d
-40 o -a0
1 -43.000 D1 -43.000 dBm
50 o -50 o
h A XL
-60 df -60d
70 df -7od
-80 df -80
-90 df -50 d
-100 -100
-110 -110
Start 3.72 GHz 6001 pts Stop 4.4 GHz Start 3.72 GHz 6001 pts Stop 4.4 GHz
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Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.17 Spurious emission measurements in 3720 - 4400 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum o Spectrum by
Ref Level -20.00 dem _ Offset 21.00 d& @ RBW 1 MHz Ref Level -20.00 dem __ Offset 21.00 0B & RBW 1 MHz
o At 10de @ SWT  500ms @ VBW 3MHz  Mode Sweep (o Att 0de ® SWT  500ms @ VBW 3 MHz Mode Sweep
GATIEXT TOF GAT:EXT TDF
@1Rm Cirw [@1Rm Cirw
MIT1] -55.30 dBm| MLl -55.23 dBm)|
4.155860 GHz 4.317680 GHz|
30 df 30
40 df -40
D1 -43.000 dBrm 1 -43.000
s0d T =0 ML
v o
e “60
B 7o d
-80 o -B0 d
50 di a0
-100 -100
-110d -110
Start 3.72 GHz 6001 pts Stop +.4 GHz Start 3.72 GHz 6001 pts Stop 4.4 GHz

Plot 7.6.18 Spurious emission measurements in 3720 - 4400 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
10 MHz
ANTENNA CHAIN: #2

Spectrum o Spectrum 'y
Ref Level -20.00 dm  Offset 21,00 d& @ RBW 1 MHZ Ref Level -20.00 dsm  Offset 21.00 dB @ RBW 1 MHz
fo At 10de ® SWT  500m:s @ VBW 3 MH2  Mode Sweep [o att 10de ® SWT 500 ms @ VBW 3 MHz Mode Sweep
GAT:EXT TDF GAT:EXT TDF
(@ 1Rm Cirw [@1Rm Cirw
Mi[1] -54.97 dBm| mi[1] -54.71 dBm|
3.720280 CHz 3.720170 GHz|
-30 df -0 d
-40 o -a0
D1 -43.000 dém D1 -43.000 dBm
S0d 50
-60 di &0 dl
70 d 70 d
-80 df -80
-90 df -90 d
-100 -100
110 -110
Start 8.72 GHz 6001 pts Stop 4.4 GHz Start 3.72 GHz 6001 pts Stop 4.4 GHz
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Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.19 Spurious emission measurements in 4400 - 18000 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Plot 7.6.20 Spurious emission measurements in 4400 - 18000 MHz range at mid carrier frequency
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Test procedure: Section 96.41(e)(3)
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Verdict: PASS

Temperature: 24.1 °C | Relative Humidity: 49 %
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Plot 7.6.21 Spurious emission measurements in 4400 - 18000 MHz range at high carrier frequency
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Plot 7.6.22 Spurious emission measurements in 18000 - 26500 MHz range at low carrier frequency
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Plot 7.6.23 Spurious emission measurements in 18000 - 26500 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Wt Agilent R T
Mkr1 25.811 5 GHz

Rel -10 dBm #Alten 0 dB -55.91 dBm
#Peak
Log

10
dBf
Ofist
10.8
dB
DI
-43.0

dBm 3
L“"umuWmmuunMMWWwwWWMMW“HWWW”m”““MH
V1 S2

S3 FC
A AA
uil):

FTun
Swp

Start 18.000 0 GHz
#Res BW 1 MHz VBW 3 MHz

Stop 26.500 0 GHz
Sweep 85.33 ms (8001 pts)

QPSK
10 MHz
ANTENNA CHAIN: #2

i Agilent R T
Mkr1 26.371 4 GHz

Rel -10 dBm #Alten 0 dB -54.90 dBm
#Peak
Log

10
dB/
Ofist
10.8
dB
DI
-43.0

dBm
L““mHuwmmwmmeWﬂwwmﬁmmw*MWWWW“W”wwa
V1 S§2]

§3 FC
A AA
ofl):
FTun
Swp

Start 18.000 0 GHz
#Res BW 1 MHz VBW 3 MHz

Stop 26.500 0 GHz
Sweep 85.33 ms (8001 pts)

Plot 7.6.24 Spurious emission measurements in 18000 - 26500 MHz range at high carrier frequency
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Test procedure:
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Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC
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Plot 7.6.25 Spurious emission measurements in 26500 - 37000 MHz range at low carrier frequency

MODULATION:
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Plot 7.6.26 Spurious emission measurements in 26500 - 37000 MHz range at mid carrier frequency
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Plot 7.6.27 Spurious emission measurements in 26500 - 37000 MHz range at high carrier frequency
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Test procedure:

Section 96.41(e)(3)
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Plot 7.6.28 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Plot 7.6.29 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency
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Plot 7.6.30 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Plot 7.6.31 Spurious emission measurements in 150 kHz - 30 MHz range at low carrier frequency
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Plot 7.6.32 Spurious emission measurements in 150 kHz - 30 MHz range at mid carrier frequency
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Plot 7.6.33 Spurious emission measurements in 150 kHz - 30 MHz range at high carrier frequency
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Plot 7.6.34 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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Plot 7.6.35 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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Plot 7.6.36 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency
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Plot 7.6.37 Spurious emission measurements in 1000 - 3000 MHz range at low carrier frequency
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Plot 7.6.38 Spurious emission measurements in 1000 - 3000 MHz range at mid carrier frequency
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Plot 7.6.39 Spurious emission measurements in 1000 - 3000 MHz range at high carrier frequency
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Spectrum2 (&)

(=

QPSK
20 MHz

ANTENNA CHAIN: #2

Spectrum 2

®___ (=)

Ref Level -20.00 dem  Offset 21.00 dB @ RBW 1 MHz Ref Level -20.00 cem  Offset 21.00 dB @ RBW L MHz
Att nde SWT 6ms ® VBW 3 MHz Mode Sweep Att 0d8 SWT 6 s @ VBW 3MHz  Made Sweep
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@ 1Pk View [@ 1Pk view
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D1 -43.000 cf D1 -43.000
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Start 1.0 GHz 6001 pts Stop 3.0 GHz Start 1.0 GHz 6001 pts Stop 3.0 GHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.40 Spurious emission measurements in 3000 - 3530 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
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Ref Level -10.00 dém  Offset 21.00 dé @ RBW 1 MHZ Ref Level -10.00 dém  Offset 21.00 dB @ RBW 1 MHZ
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M1l -50.35 dBm| mif1] -53.05 dBm|
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Plot 7.6.41 Spurious emission measurements in 3000 - 3530 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Spectrum2 ()
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Spectrum 2 @] [%]

Ref Level -10.00 dém  Offset 21.00 dé @ RBW 1 MHz Ref Level -10.00 dém  Offset 21.00 dB @ RBW 1 MHz
o att 10k @ SWT  S00ms  VBW 3MHz  Mode Sweep o Att 10d8 @ SWT  S00ms ® VBW 3MHz Mode Swesp
GAT:EXT TDF GAT:EXT TDF
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Start 3.0 GHz 6001 pts Stop 3.53 GHz Start 3.0 GHz 6001 pts Stop 3.53 GHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.42 Spurious emission measurements in 3000 - 3530 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Spectrum 2 @]
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Ref Level -10.00 dBm  Offset 21.00 d& @ RBW 1 MHz
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Plot 7.6.43 Spurious emission measurements in 3720 - 4400 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Spectrum2 ()
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Start 3.72 GHz 6001 pts Stop 4.4 GHz Start 3.72 GHz 6001 pts Stop 4.4 GHz
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.44 Spurious emission measurements in 3720 - 4400 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Plot 7.6.45 Spurious emission measurements in 3720 - 4400 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

Spectrum2 ()
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Test specification:

Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22

Verdict: PASS

Temperature: 24.1 °C | Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.46 Spurious emission measurements in 4400 - 18000 MHz range at low carrier frequency

MODULATION:
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Stop 18.000 0 GHz
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Plot 7.6.47 Spurious emission measurements in 4400 - 18000 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Test procedure:
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Temperature: 24.1 °C
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Air Pressure: 1011 hPa
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Plot 7.6.48 Spurious emission measurements in 4400 - 18000 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Mkr1 13.976 1 GHz
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Plot 7.6.49 Spurious emission measurements in 18000 - 26500 MHz range at low carrier frequency

MODULATION:
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Plot 7.6.50 Spurious emission measurements in 18000 - 26500 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Plot 7.6.51 Spurious emission measurements in 18000 - 26500 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Plot 7.6.52 Spurious emission measurements in 26500 - 37000 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1
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Mkr1 36.898 9 GHz

Rel -10 dBm #Atten 0 dB -47.11 dBm
#Peak
Log

10
dB/
Ofist
10.8
dB
DI
-43.0
dBm

LghAv |4

V1 52
83 FC
A AA|
afi):
FTun
Swp

Start 26.500 0 GHz
#Res BW 1 MHz VBW 3 MHz

Stop 37.000 0 GHz
Sweep 105.1 ms (8001 pts)

QPSK
20 MHz
ANTENNA CHAIN: #2

e Agilent R T
Mkr1 36.923 8 GHz

Rel -10 dBm #Alten 0 dB -47.48 dBm
#Peak
Log

10
dB/
Ofist
10.8
dB

DI
-43.0
dBm
LgAv

Start 26.500 0 GHz
#Res BW 1 MHz VBW 3 MHz

Stop 37.000 0 GHz
Sweep 105.1 ms (8001 pts)

Plot 7.6.53 Spurious emission measurements in 26500 - 37000 MHz range at mid carrier frequency

MODULATION:
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ANTENNA CHAIN: #1
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Temperature: 24.1 °C
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Plot 7.6.54 Spurious emission measurements in 26500 - 37000 MHz range at high carrier frequency

MODULATION:
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Plot 7.6.55 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency
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Test procedure:
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Plot 7.6.56 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

MODULATION:
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ANTENNA CHAIN: #1
Spectrum 2 @] [%]
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Plot 7.6.57 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency
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Test procedure: Section 96.41(e)(3)
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Plot 7.6.58 Spurious emission measurements in 150 kHz - 30 MHz range at low carrier frequency

MODULATION: QPSK
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Plot 7.6.59 Spurious emission measurements in 150 kHz - 30 MHz range at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 40 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
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Section 96.41(e)(3), Conducted spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

09-Feb-22

Verdict: PASS

Temperature: 24.1°C |

Relative Humidity: 49 %

Air Pressure: 1011 hPa | Power: 48 VAC

Remarks:

Plot 7.6.60 Spurious emission measurements in 150 kHz - 30 MHz range at high carrier frequency

MODULATION:
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Plot 7.6.61 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency
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Test procedure:
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| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.62 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency
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Plot 7.6.63 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency
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Test procedure:
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Temperature: 24.1 °C
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Air Pressure: 1011 hPa

| Power: 48 VAC
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Plot 7.6.64 Spurious emission measurements in 1000 - 3000 MHz range at low carrier frequency
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Plot 7.6.65 Spurious emission measurements in 1000 - 3000 MHz range at mid carrier frequency
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Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance
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Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC
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Plot 7.6.66 Spurious emission measurements in 1000 - 3000 MHz range at high carrier frequency
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Plot 7.6.67 Spurious emission measurements in 3000 - 3530 MHz range at low carrier frequency
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HERMON LABORATORIES

Test specification: Section 96.41(e)(3), Conducted spurious emissions
Test procedure: Section 96.41(e)(3)
Test mode: Compliance .
Date(s): 09-Feb-22 Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VAC
Remarks:

Plot 7.6.68 Spurious emission measurements in 3000 - 3530 MHz range at mid carrier frequency

MODULATION: QPSK
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Plot 7.6.69 Spurious emission measurements in 3000 - 3530 MHz range at high carrier frequency

MODULATION: QPSK
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ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
Spectrum 2 (9] [@ (o 5v-cim 2 ®) @

RefLevel -10.00 dBm  Offset 21.00 db @ RBW L MHz RefLevel -10.00 dBm  Offset 21.00 dB @ RBW 1 MHz
lo att 10d8 @ SWT 500 ms @ VBW 3 MHz Mode Sweep (o Att 10de @ SWT 500 ms @ VBW 3MHz Mode Sweep
GATEXT TDF GATEXT TDF
[@ 1Rm Clrw [@ 1Rm Cirw
M1[1] -56.31 dBm| M1[1] -56.37 dBm|
2.5258030 GHZ 2.4204410 GHZ
20 d 20d
30 di a0d
-40 -40
D1 -43.000 dam D1 -43.000 dBm
50 50
M [
hi J
[rmsmgenc t [t
70 70
-0 a0d
o0 d o0d
-100 -100
Start 3.0 GHz 6001 pts Stop 3.53 GHz Start 3.0 GHz 6001 pts Stop 3.53 GHz

Page 144 of 163



Report ID: AIRRAD_FCC.46669_Rev4.docx
Date of Issue: 25-Dec-22

HERMON LABORATORIES
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Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Date(s): 09-Feb-22 Verdict: PASS

Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VAC

Remarks:

Plot 7.6.70 Spurious emission measurements in 3720 - 4400 MHz range at low carrier frequency

MODULATION: QPSK
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Plot 7.6.71 Spurious emission measurements in 3720 - 4400 MHz range at mid carrier frequency

MODULATION: QPSK
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Test procedure:

Section 96.41(e)(3)

Test mode:
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Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa | Power: 48 VAC

Remarks:

Plot 7.6.72 Spurious emission measurements in 3720 - 4400 MHz range at high carrier frequency
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Plot 7.6.73 Spurious emission measurements in 4400 - 18000 MHz range at low carrier frequency
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Test specification: Section 96.41(e)(3), Conducted spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s): 09-Feb-22 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 49 % Air Pressure: 1011 hPa \ Power: 48 VAC
Remarks:

Plot 7.6.74 Spurious emission measurements in 4400 - 18000 MHz range at mid carrier frequency
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Plot 7.6.75 Spurious emission measurements in 4400 - 18000 MHz range at high carrier frequency
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Test procedure:

Section 96.41(e)(3)
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Date(s):
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Temperature: 24.1 °C

| Relative Humidity: 49 %

Air Pressure: 1011 hPa

| Power: 48 VAC

Remarks:

Plot 7.6.76 Spurious emission measurements in 18000 - 26500 MHz range at low carrier frequency
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Plot 7.6.77 Spurious emission measurements in 18000 - 26500 MHz range at mid carrier frequency
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Plot 7.6.78 Spurious emission measurements in 18000 - 26500 MHz range at high carrier frequency
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Plot 7.6.79 Spurious emission measurements in 26500 - 37000 MHz range at low carrier frequency
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Plot 7.6.80 Spurious emission measurements in 26500 - 37000 MHz range at mid carrier frequency
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#Peak #Peak
Log Log
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10.8 10.8
dB dB
DI DI
-43.0 -43.0 |
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FTun FTun
Swp Swp
Start 26.500 0 GHz Stop 37.000 0 GHz Start 26.500 0 GHz Stop 37.000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 105.1 ms (8001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 105.1 ms (8001 pts)

Plot 7.6.81 Spurious emission measurements in 26500 - 37000 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK
40 MHz
ANTENNA CHAIN: #2

5 Agllent R T i Agilent R T
- Mki1 36.517 0 GHz Mkr1 36.942 2 GHz
; Rel -10 dBm #Alten 0 dB -47.44 dBm
Rel -10 dBm #Alten 0 dB -47.09 dBm #Peak
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Log Log
10 10
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Qe 0.8
dB. dB
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EIJ.() -43.0
dBm dBm
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V1 S2 V1 52
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a): afl):
FTun FTun
Swp Swp

Start 26.500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Start 26.500 0 GHz
#Res BW 1 MHz

Stop 37.000 0 GHz
Sweep 105.1 ms (8001 pts)

Stop 37.000 0 GHz

Sweep 105.1 ms (3001 pts) VBW 3 MHz
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Test specification: Section 2.1055, Frequency stability
Test procedure: 47 CFR, Section 2.1055
Test mode: Compliance .
Date(s): 15-Feb-22 Verdict: PASS
Temperature: 24.2°C | Relative Humidity: 48 % Air Pressure: 1011 hPa | Power: 48 VAC
Remarks:
7.7  Frequency stability test
7.7.1 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given in
Table 7.7.1.
Table 7.7.1 Frequency stability limits
Assigned frequency, MHz Maximum allowed frequency displacement
ppm Hz
3555.0 NA
3625.0 NA NA
3695.0 NA
7.7.2 Test procedure
7.7.2.1 The EUT was set up as shown in Figure 7.7.1, energized and its proper operation was checked.
7.7.2.2 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time sufficient to
stabilize all of the oscillator circuit components was allowed.
7.7.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.
7.7.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.7.2.5 The EUT was powered on and carrier frequency was measured at start up moment and at the end of stabilization
period at the rest of test temperatures and voltages. The EUT was powered off.
7.7.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.7.2.

Figure 7.7.1 Frequency stability test setup
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