HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict:

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Table 7.4.3 Emission outside the fundamental test results (continued)

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:
VIDEO BANDWIDTH:

3550.0 -3700.0 MHz
Average (gated)
2 Resolution bandwidth

EBW: 20 MHz

NUMBER OF CHAINS: 2

ANTENNA PORT: #1

Frequenc SA reading over 1 chain, Total band edge*, RBW, | Integration Limit, .

My | Band edge em B kHz ng, kHz dBm | Verdict

64 QAM

Low frequency 3560.0 MHz
3550.00 Low -27.10 -24.10 100 NA -13.0
3540.00 Low -43.72 -40.72 100 1000 -25.0 Pass
3570.00 High -28.57 -25.57 100 NA -13.0
3580.00 High -39.47 -36.47 100 1000 -25.0

Mid frequency 3625.0 MHz
3615.00 Low -27.91 -24.91 100 NA -13.0
3605.00 Low -43.37 -40.37 100 1000 -25.0 Pass
3635.00 High -26.05 -23.05 100 NA -13.0
3645.00 High -43.42 40.42 100 1000 -25.0

High frequency 3690.0 MHz
3680.00 Low -27.29 -24.29 100 NA -13.0
3670.00 Low -42.84 -39.84 100 1000 -25.0 Pass
3700.00 High -29.97 -26.97 100 NA -13.0
3710.00 High -45.34 -42.34 100 1000 -25.0

* - Total band edge = SA reading + 10*log(N) = SA reading +3 dB
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3818 | HL3868 | HL3903 |

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance Verdict:

Date(s):

28-Oct-18 - 01-Nov-18

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 % Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.1 Emission outside the fundamental test results at low carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: QPSK
Agilent R T % Agilent R T
Mkr2 3.559 992 5 GHz
Ref 28 dBm #Atten 6 dB —-27.16 dBm_Ref 26 dBm #Atten 6 dB
#Avg #Aug |
Log Log
16 19 Fm
dB/ dB/
Offst Offst l‘
312 312
dB dB
1] 1]
-13.9 -13.8
PAva FAvg N
WL s u 5] [
Center 3.555 1 GHz - Span 20 MHz Center 3.555 000 06 GHz - Span 78 MHz

4Res BH 168 kHz WBH 306 kHz #3waep 560.3 ms (3001 pts) #Res BH 186 kHz UBH 1 MHz #Swesp 500.3 ms (8601 pts)
Merker  Trace  Type s finplicude RMS Results Freq os+ Ref B dBc Lower gg dge Upper g
! o Frea 3.558 05 9 iz 22641 dbw B P EEb e 1566 Mz 5353 2992 525 294
2 w Frea 3.559 992 5 BHz -27.18 dba a3t dom £ 1550 M= Lege e 6827 -42.95 -60.89 -37.58
10.0808 MHa  25.5 MHz  1.886 MHz -73.85 4974 -67.22 -a3.01
Modulation: 16QAM
Agilent R T 3 Agilent R T
Mkr2 3.559 997 § GHz
Ref 28 dBm #Htten G dB -29.67 dBm  Ref 26 dBm #Htten 6 dB
v \ | \ \ | v \
Log Log
18 ‘ 19
4B/ | 1 4B/ '
Offst j Il Offst
3.2 E) 31.2
dB dB
ul} ]
-13.8 -13.8
dBim dBm ~
Pfivg Pilvg WH Hi
WL 52 W sel | | |
Center 3.555 1 GHz Span 28 MHz  Center 3.555 006 06 GHz - Span 78 MHz
4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (5601 pts) #Res BW 188 kHz WBH 1 MHz #3weep S00.3 ms (3001 pts)
Marker  Trace  Type § fis finplisude RHS Results Frog Offcer  Ref BW  dBc Lower ap dbe Upper gg
! e E:Eg Jimmpmma b 73286 d4bw Carvier Pover G590 Mz 1090 MMz -S475  -3143 52.98  -90.65
23.32 dBn /  15.50 MHz  L.BGB MHz -BS.E8 -12.36 -58.61 -35.28
15.G868 MHs  25.50 MHz  1.ABA MH2 -72.81 -48.78 -64.68 4137
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18 Verdict:

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 % Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.2 Emission outside the fundamental test results at low carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: 64QAM
- Agilent R T % Agilent R T
Mkr2  3.559 985 8 GHz
Ref 2@ dBm #Atten 6 dB -24.21 dBm Ref 20 dBm #Atten 6 dB
#Avg #Rvy ‘
Log Log
18 18
4B/ 4B/ [
Offst Offst f
3L.2 31.2
dB dB
] Dl
-13.8 -13.8
dBim dBm "
PAwg PAva Wﬂ M
HL 32 | | | |
Center 3.555 GHz Span 28 MHz  Center 3.555 006 00 GHz Span 78 MHz
4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (5601 pts) #Res BW 188 kHz WBH 1 MHz #3weep S00.3 ms (3001 pts)
Marker Trace Type ¥ Axig Amplitude RMS Results ¢ ¢t Raf W dBe Lower gg abe Upper g,
! e ,E:g JimmpERo e 7270 dbw Carrier Pover ' C.60 Mite 1990 Mz -53.05 -3940 ~52.32 29485
23.27 dBm /  15.58 MHz  1.8@@ MHz -GE.22 -42.95 -E4.87 ~41.61
16.6688 MH2  25.58 MHz  1.BB@ MHz -74.43 -51.16 -68.23 -44.87

Page 63 of 119



il

\ J

HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Verdict:

Date(s):

28-Oct-18 - 01-Nov-18

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.3 Emission outside the fundamental test results at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: QPSK

Agilent R T % Agilent R T

Mkr2 3.630 615 @ GHz

Ref 2@ dBm #Atten 6 dB —29.83 dBm_ Ref 28 dBm #Atten 6 dB
#Avg #Aug |
Log Log
10 10 W
dB/ dB/
Offst Offst
312 31.2
dB dB
1] 1]
-13.0 -13.8
dBm T B
PAwg PRvg Ll Hm
W2 u 5] \ | L] |
Center 3.624 999 9 GHz Span 20 MHz Center 3.624 999 94 GHz - Span 78 MHz

4Res BH 168 kHz WBH 306 kHz #3waep 560.3 ms (3001 pts) #Res BH 186 kHz UBH 1 MHz #Swesp 500.3 ms (8601 pts)
Merker  Trace  Type K s finplitude RMS Results Freq os+ Ref B dBc Lower gg dgc Upper g
! o Frea 3.628 045 8 iz 22839 dbw Corvier Power ' Ec8d Mile 1885 Mz -3.58 Tan.0n 5351 Zan.a2
2 w Frea 3.538 B15 0 BHz -28.03 dbm 2355 dbw ¢ 1658 Mha  LEGE MHa 67,72 -44564 -68.16 25,88
10.0808 MHa  25.58 MHz  1.886 MHz -72.12 -49.3 -67.68 4460

Modulation: 16QAM

Agilent R T 3% Agilent R T

Mkr2 3.638 665 0 GHz
Ref 28 dBm #Htten G dB -32.56 dBm Ref 2@ dBm #fAtten 6 dB
#Avg #Hug |
Log Log
16 1a
dB/ dB/
Offst Offst
3.2 31.2
dB dB
ul} i}
-13.8 -13.8
dBim B
PAug PAvg W" T !W
WL 52 M sl \ | |
Center 3.624 939 9 GHz Span 268 MHz Center 3.624 993 94 GHz - Span 78 MHz
4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (3001 pts) #Res BH 186 kHz VBH 1 MHz #5weep 500.3 ms (8601 pts)
Marker  Trace  Type } fis finplisude RS Results Freq of Ref BW  dBe Lower gg dge Upper g
! & frea 3.520 850 0 bhe 72845 dBn Fil] Channal Pow 5500 e 1,698 MHz -53.00 Snre -saga ‘3.99
2 w Frea 3.538 805 8 Gz -32.56 dbu 2354 dbw ¢ 1558 Mia  LGE MHa 6oz -44.07 -67.18 ~24.15
10.0808 MHa 2558 MHz  1.888 MHz -71.27 -48.23 -68.98 45,95
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Report ID: AIRRAD_FCC.31512_rev7
I-II_ Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e), Emission mask

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s): 28-Oct-18 - 01-Nov-18 Verdict: PASS
Temperature: 24.2°C | Relative Humidity: 49 % Air Pressure: 1010 hPa | Power: 48 VDC
Remarks:

Plot 7.4.4 Emission outside the fundamental test results at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: 64QAM
= Agilent R T - Agilent R T
Mkrl 3.620 675 1 GHz
Ref 28 dBm #Atten 6 dB -26.87 dBm Ref 26 dBm #Hiten 6 dB
#Avg #Rvy ‘
Log Log
18 18
dB/ dB/
Offst Offst
312 31.2
dB dB
1] o]
-13.8 -13.8
dBim dBm E
P e i
WL s W sel | I | |
Center 3.625 GHz Span 28 MHz  Center 3.625 006 00 GHz - Span 78 MHz
4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (5601 pts) #Res BW 188 kHz WBH 1 MHz #3weep S00.3 ms (3001 pts)
Marker Trace Type ¥ Axig Amplitude RH$ Results Lower Upper
RO A B - B Carvir Fower | G600 I Lo%a Mhe Seo4 2662 s2he | 2as0
9 ) ) 23.12 dBm 4 15.560 MHz  1.B@8 MHz -EE.99 -43.88 -E8.20 -45.E7
16.9986 MH>  25-58 MHz  L.6R@ MHz -72.60 -46.47 -67.28 -44.88
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict: PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.5 Emission outside the fundamental test results at high carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: QPSK

Agilent R T % Agilent R T

Mkr2 3.699 957 5 GHz
Ref 28 dBm #Htten 6 dB —28.88 dBm Ref 28 dBm #Arten 6 dB
#Avg #Aug |
Log Log
16 1a
4B/ 4B/
Offst Offst
31.2 1 z 31.2
dB dB
Prwg Phua. N i
W52 W 52l | I
Center 3.695 1 GHz Span 20 MHz Center 3.695 000 06 GHz Span 78 MHz
4Res BH 168 kHz WBH 306 kHz #3waep 560.3 ms (3001 pts) #Res BH 186 kHz UBH 1 MHz #Swesp 500.3 ms (8601 pts)
Merker  Trace  Type K s finplicude RMS Results Freq os+ Ref B dBe Lower gg dge Upper g
! o Frea 3.0%8 045 9 oz 22718 dbw B P EEb e 1568 Mz 5374 D921 5358 an.ss
2 w Frea 3.899 987 5 BHz -28.80 dBa hts A 1559 Mis 160 HHe 6321 4558 -7D.85 8852
\mAAEa MHa  25-GA Mz 1.BRA MHz 7882 —47.29 -75.42 5188

Modulation: 16QAM

Agilent R T 3% Agilent R T

Mkr2 3.699 967 5 GHz
Ref 28 dBm #Htten G dB -28.23 dBm Ref 2@ dBm #fAtten 6 dB
#fvg #fvg
Log Log
16 1a
dB/ dB/
Offst 1 L Offst
3.2 1 31.2
dB dB
PAvg PAvg T W
WL 52 M sl L | |
Center 3.695 1 GHz Span 2@ MHz Center 3.695 008 060 GHz - Span 78 MHz
4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (3001 pts) #Res BH 186 kHz VBH 1 MHz #5weep 500.3 ms (8601 pts)
Marker Trace Type ¥ Axig Amplitude RHS Results r s Lower Upper
1 (1) F 3.596 825 8 GH -29.25 B : reg Dffser  Ref B dBc diin diic Bu
: @ ra Seewsan Sy Sl v g cma gl e
\AAARG MHa  25-GA PMHz  1.BRA MHz -EA.51 —41.4 -73.49 5687
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict:

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.6 Emission outside the fundamental test results at high carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 10 MHz
ANTENNA CHAIN: 1
Modulation: 64QAM
- Agilent R T = Agilent R T
Mkr2  3.699 995 8 GHz
Ref 2@ dBm #Atten 6 dB —25.85 dBm_ Ref 25 dBm #Atten 6 dB
#Avg #Hug |
Log Log
18 14 Nm
dB/ dB/
Offst Offst
3.2 31.2
dB dB
]
-13.8
dBim 1
PAug Pfvg Mn
b
WL s Wose| [ [ [[ ]
Center 3.695 1 GHz Span 2@ MHz Center 3.695 008 060 GHz Span 78 MHz

4Res BH 168 kHz VBH 306 kHz #3weep 500.3 ms (3001 pts) #Res BH 186 kHz VBH 1 MHz #5weep 500.3 ms (8601 pts)
Marker Trace Type #Axis Amplitude L U
1 <1 Freq  2.699 872 5 GHa -23.82 dBw RMS Results freq offser  Ref bW coc Loverdsn — dbc UPPerabm
H bxs Froq 3669 995 @ GHo T55°BE B arrier Power 5,500 [MHz 1,806 MHz -51.68 -20,83 -51,91 -28,34
23.57 dBm / 1558 MHz  1.B6E MHz -E7.57 -44.88 -£9.63 -4E.66
\AAARG MHa  25-GA PMHz  1.BRA MHz -B6.AR -47.43 -73.50 5817
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict:

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 % Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.7 Emission outside the fundamental test results at low carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 20 MHz
ANTENNA CHAIN: 1
Modulation: QPSK

Agilent R T % Agilent R T

Mkrl 3.550 @35 GHz
Ref 28 dBm Atten 18 dB -27.59 dBm Ref 28 dBm Atten 16 dB
#Avg #Aug |
Log Log
16 16
4B/ 4B/ |
Offst Offst i ‘{
3.2 3.2
dB dB
] DI
-13.9 -13.0
dBn B o i P
PAva FAvg
WL 52 Wl 52
Center 3.568 GHz Span 48 MHz Center 3.568 000 0 GHz Span 106 MHz
4Res BH 268 kHz WBH 620 kHz #3waep 560.3 ms (3081 pts) #Res BH 200 kHz UBH 2 MHz #Swesp 500.3 ms (8601 pts)
Marker Trace Type # fxis fimplitude RHS Results r Lower Upper
1 oy F 3.558 B35 GH _27.50 dB req Offser Fef BKW dBc dBm dBc B
PG mm o e ol i B B
SmaAAa MH.  3AGA MHz  1.BRA MHz -7@.71 -47.17 -6E.89 -41.58

Modulation: 16QAM

Agilent R T 3% Agilent R T

Mkr2 3.569 975 GHz
Ref 26 dBm Atten 18 dB -29.59 dBm Ref 2@ dBm Atten 10 dB
#Avg [ [ [ #vg |
Log Log
19 i AR 1o ey
a8/ [ | B/ \
Offst ; ii '|I Offst i L
3.2 I \ 5 3.2
dB dB
] DI
-13.9 -13.8
4B 46n — i
PAwg PAvg
HL 32 H1 S2]
Center 3.568 GHz Span 48 MHz Center 3.568 008 0 GHz Span 106 MHz
4Res BH 268 kHz VBH 626 kHz #3weep 500.3 ms (3001 pts) #Res BH 200 kHz UBH 2 MHz #5weep 500.3 ms (8601 pts)
Marker Trace Type ¥ Axig Amplitude RHS Results r s Lower Upper
1 1y F 3.550 @38 OH -38.24 B f req Offser  Ref BW — dbe dBn diie b
2@ R e S WGmE MM uh wmomn o
JmAARG MHa  3AGA Mz 1OBRA MHz -7@.25 -4E.78 -65.21 -42.65
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 28-Oct-18 - 01-Nov-18 Verdict: PASS
Temperature: 24.2 °C | Relative Humidity: 49 % Air Pressure: 1010 hPa | Power: 48 VDC

Remarks:

Plot 7.4.8 Emission outside the fundamental test results at low carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 20 MHz
ANTENNA CHAIN: 1
Modulation: 64QAM
- Agilent R T = Agilent R T
Mkr2 3.570 088 GHz
Ref 28 dBm Atten 16 dB -28.57 dBm Ref 2@ dBm Ftten 10 dB
#Avg #Hug |
Log Log
16 1a
4B/ 4B/ !
Offst Offst J ‘I
3.2 31.2
dB dB
ul} i}
aé}.@ aé&@ '
: o ——
PAug PAvg
HL 32 H1 S2]
Center 3.568 GHz - Span 48 MHz Center 3.568 008 0 GHz Span 106 MHz
4Res BH 268 kHz VBH 626 kHz #3weep 500.3 ms (3001 pts) #Res BH 200 kHz UBH 2 MHz #5weep 500.3 ms (8601 pts)
Marker  Trace  Type H fixis finplizude RMS Results Freq of+ Ref BW  dBe Lower gg dge Upper g
! & frea 3.550 09c oliz J27.18 dbn Carrier P 1058 T LG Mz 5448 -30.85 -52.99 2
2 w Frea 3.578 688 BHz -28.57 dbu oa.ch b ¢ 2058 Mis 160 Hie o727 -43.72 -63.02 -38.47
20.0008 MHa 3.5 MHz  1.890 MH2 -78.58 -47.4 -6B.63 -a3.88

Page 69 of 119



il

)

HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Verdict:

Date(s):

28-Oct-18 - 01-Nov-18

PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.9 Emission outside the fundamental test results at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 20 MHz
ANTENNA CHAIN: 1
Modulation: QPSK

Agilent R T % Agilent R T

Mkrz 3.634 985 GHz
Ref 28 dBm Atten 18 dB —-29.68 dBm Ref 2@ dBm Atten 18 dB
#Avg #Aug |
Log Log
16 1a
4B/ 4B/ !
Offst Offst J ‘{
31.2 31.2
dB dB
o]} Dl
-13.0 -13.8
dén dEm s
PAva FAvg
HL 52 W1 52
Center 3.625 GHz - Span 48 MHz Center 3.625 0@0 0 GHz Span 106 MHz
4Res BH 268 kHz WBH 620 kHz #3waep 560.3 ms (3081 pts) #Res BH 200 kHz UBH 2 MHz #Swesp 500.3 ms (8601 pts)
Merker  Trace  Type # it finplitude RMS Results Freq os+ Ref B dBc Lower gg dge Upper g
! o Frea 3515 918 Bl 23132 dbw B P 1550 e 1568 Mz 545 Sl7s ess Zarss
2 w Frea 3534 995 BHz -28.80 dbu a2 A 2058 Mis 196D HHe _6s.68 -42.20 -65.B4 2182
Jo.AR@d MH. 3858 MHz  1.9BA MHz -604.7@ -4E.49 -68.87 -45.65

Modulation: 16QAM

Agilent R T 3 Agilent R T

Mkrl 3.615 158 GHz
Ref 28 dBm Atten 16 dB —-27.78 dBm  Ref 26 dBm Atten 16 dB
#Avg #Rvy ‘
Log N Log
10 pepen 10 e —
dBy | | dB/ i i
Offst J i Offst i i
3.2 1 31.2
dB K dB
ul} ]
dBin dEn Lo T,
PAug PRvg
HL 32 H1 52|
Center 3.625 GHz Span 48 MHz  Center 3.625 088 @ GHz Span 108 MHz
4Res BH 268 kHz VBH 626 kHz #3weep 500.3 ms (5601 pts) #Res BW 208 kHz WBH 2 MHz #3weep S00.3 ms (3001 pts)
Marker Trace Type ¥ Axig Amplitude RMS Results ¢ ¢t Lower Upper
1 1) F 2.615 158 GH _27.76 dbi rag zat Ref Bl dBc B dBec dBm
2@ Ee sk e Wl i cmEcn ng
26.9986 MH>  O9-58 MHz  L.6RA MHz -B7.02 -44.67 -Eu12 4587
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict: PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.10 Emission outside the fundamental test results at mid carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 20 MHz
ANTENNA CHAIN: 1
Modulation: 64QAM
- Agilent R T % Agilent R T
Mkr2 3.634 795 GHz
Ref 28 dBm Atten 16 dB —-26.05 dBm  Ref 26 dBm Atten 16 dB
#Avg #Rvy ‘
Log Log
10 1 MM
d&/ dB/ i
Offst Offst | i
3.2 31.2
dB dB ]
ul} ]
-13.8 -13.8
& B By
PAug PRvg
HL 32 H1 52|
Center 3.625 GHz Span 48 MHz  Center 3.625 088 @ GHz Span 108 MHz
4Res BH 268 kHz VBH 626 kHz #3weep 500.3 ms (5601 pts) #Res BW 208 kHz WBH 2 MHz #3weep S00.3 ms (3001 pts)
Marker  Trace  Type # i finplizude RHS Results rraq of Raf B dBe Lower g dbe Upper gg
! & frea 3615 139 Gliz Z27.31 dBn C P 105 iz 1899 Miiz 6405 Sras san St
2 w Frea 3534 795 Bz -26.85 dbu 29,30 din ¢ 20ic0 Mo 1998 M- eher -13.37 -6E.72 -43.42
25.0868 MHs 3050 MHz  1.ABA MH2 -68.23 44,83 -67.91 4468
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

28-Oct-18 - 01-Nov-18

Verdict: PASS

Temperature: 24.2 °C

| Relative Humidity: 49 %

Air Pressure: 1010 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.11 Emission outside the fundamental test results at high carrier frequency

MODULATION: QPSK
CHANNEL SPACING: 20 MHz
ANTENNA CHAIN: 1
Modulation: QPSK

Agilent R T % Agilent R T

Mkrz 3.699 986 GHz
Ref 28 dBm Atten 18 dB —-29.78 dBm Ref 2@ dBm Atten 18 dB
Eﬂvg ‘ ‘ ‘ I Eﬂvg [
0y 0y
1 mmmm 19 mmmm
4B/ | 1 4B/ !
Offst } Hf '1 Offst J‘ ‘L
31.2 i 1T iz 31.2
dB dB
o]} Dl
-13.0 -13.8
dBm B i "
PAva FAvg
HL 52 W1 52
Center 3.698 GHz Span 48 MHz Center 3.683 999 9 GHz Span 106 MHz
4Res BH 268 kHz WBH 620 kHz #3waep 560.3 ms (3081 pts) #Res BH 200 kHz UBH 2 MHz #Swesp 500.3 ms (8601 pts)
Marker Trace Type # fxis fimplitude RHS Results r Lower Upper
1 oy F 3.600 636 GH 220.20 dB req Offser Fef BKW dBc dBm dBc B
PG mm o e il i b A
SnnARa MH.  3AGA Mz 1.BRA MHz -EA.1E -44.97 -72.89 -48.50

Modulation: 16QAM

Agilent R T 3% Agilent R T

Mkrl 3.686 875 GHz
Ref 28 dBm Atten 16 dB -27.26 dBm Ref 2@ dBm Ftten 10 dB
EHVg ‘ | [ I Eﬂvg [
0y 0y
17 A s A 12 o
d&/ | ! 48/ f \
Offst i T t Offst J‘ L
3.2 1 3 31.2
dB dB
ul} i}
-13.8 ' -13.8
dBm B o
PAug PAvg -
HL 32 H1 S2]
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e), Emission mask

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance :
Verdict:
Date(s): 28-Oct-18 - 01-Nov-18 PASS
Temperature: 24.2°C | Relative Humidity: 49 % Air Pressure: 1010 hPa | Power: 48 VDC
Remarks:
Plot 7.4.12 Emission outside the fundamental test results at high carrier frequency

MODULATION: QPSK

CHANNEL SPACING: 20 MHz

ANTENNA CHAIN: 1

Modulation: 64QAM
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance

Verdict: PASS

Date(s): 26-Sep-18

Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

7.5
7.5.1

7.5.2
7521
7522

7.5.2.3

7.5.3
7531
7.5.3.2

7.5.3.3

7.5.4
7541
7.54.2

7543
7544
7545

7.5.4.6
7.5.4.7

Radiated spurious emission measurements

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.5.1.

Table 7.5.1 Radiated spurious emission test limits

Frequency, EIRP of spurious, | Equivalent field strength limit @ 3m,
MHz dBm d B (uV/m)**
0.09 — below 3530.0 -40.0 55.2
3720.0 — 10th harmonic* -40.0 55.2
** . Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT distance
in meters

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
The EUT was set up as shown in Figure 7.5.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

The worst test results (the lowest margins) were recorded in Table 7.5.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.5.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

The worst test results (the lowest margins) were recorded in Table 7.5.2 and shown in the associated plots.

Test procedure for substitution EIRP measurements of spurious
The test equipment was set up as shown in Figure 7.5.3 and energized.

RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF signal
generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

The EIRP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna gain
in dBi reduced by cable loss in dB.

The above procedure was repeated at the rest of investigated frequencies.
The worst test results (the lowest margins) were recorded in Table 7.5.3 and shown in the associated plots.
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Air Pressure: 1011 hPa | Power: 48 VDC

Temperature: 24 °C

| Relative Humidity: 52 %

Remarks:

Figure 7.5.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.5.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

26-Sep-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 52 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:
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Figure 7.5.3 Setup for substitution EIRP measurements of spurious
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.5.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 3550 - 3700 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber
INVESTIGATED FREQUENCY RANGE: 0.009 — 37000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth
TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)

Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

MODULATION: QPSK

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uVv/m) dB(uV/m) dB* kHz polarization height, m degrees

113.084 43.32 55.2 -11.88 100 Vertical 104 38
127.536 51.04 55.2 -4.16 100 Vertical 100 109
140.511 46.82 55.2 -8.38 100 Vertical 102 55
168.888 41.95 55.2 -13.25 100 Vertical 102 180
325.013 41.08 55.2 -14.12 100 Vertical 176 -171
374.982 41.06 55.2 -14.14 100 Vertical 143 143

*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.

Table 7.5.3 Substitution EIRP of spurious test results

ASSIGNED FREQUENCY RANGE: 3550 - 3700 MHz
TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
DETECTOR USED: Peak
VIDEO BANDWIDTH: > Resolution bandwidth
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHZz)
Field RF generator . . .
Frequency, RBW, Antenna Ant gain,| Cable Limit, Margin, .
?/IHZ / ST, kHz |polarization output, d%i loss, dB SR, olEm dBm/MHz dEg* Rl
dB(uVv/m) dBm
113.084 43.32 100 Vertical -52.81 0.85 0.6 -52.56 -40.0 -12.56 Pass
127.536 51.04 100 Vertical -46.50 0.75 0.6 -46.35 -40.0 -6.35 Pass
140.511 46.82 100 Vertical -49.19 0.55 0.7 -49.34 -40.0 -9.34 Pass
168.888 41.95 100 Vertical -52.45 0.05 0.7 -53.10 -40.0 -13.10 Pass
325.013 41.08 100 Vertical -55.25 1.65 1.1 -54.70 -40.0 -14.70 Pass
374.982 41.06 100 Vertical -54.78 1.55 1.1 -54.33 -40.0 -14.33 Pass
*- Margin = EIRP — specification limit.
Reference numbers of test equipment used
HL 0030 HL 0446 HL 0614 HL 0661 HL 3903 HL 4278 HL 4360 HL 4933
HL 4956 HL 5111 HL 5288 HL 5405

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.5.1 Radiated emission measurements in 9 kHz - 30 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
TEST DISTANCE: 3m
% ;Z 61252vBuVm
9l 20 30 50 100 200 SUOFrequZUr‘Ocvm " im M 3M 5M 10M 20 30M
Plot 7.5.2 Radiated emission measurements in 9 kHz - 30 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
TEST DISTANCE: 3m

Level in dBuV/m
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.3 Radiated emission measurements in 9 kHz - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
TEST DISTANCE: 3m
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.5.4 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Low
Vertical and Horizontal
3m

127.808333 MHz

60 50.476 dBUV/m

FCC part 9¢

v

Level in dBuV/m
w
8

30M 50 60 80 100M

200

Frequency in Hz

Plot 7.5.5 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
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Vertical and Horizontal
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127517333 MHz
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.5.6 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:
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TEST DISTANCE:
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Plot 7.5.7 Radiated emission measurements in 1000 — 5000 MHz range
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.8 Radiated emission measurements in 1000 — 5000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
= sz otz .
£ w ECCipait 96 AVG

Frequency in Hz

Plot 7.5.9 Radiated emission measurements in 1000 — 5000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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Frequency in Hz
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.10 Radiated emission measurements in 5000 — 10000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

50 v

Level in dBuV/m
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Frequency in Hz

Plot 7.5.11 Radiated emission measurements in 5000 — 10000 MHz range

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: Mid

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE: 3m
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.12 Radiated emission measurements in 5000 — 10000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
60 7.985666667 GHz
47.294 dBuv/m FCC part 96 AVG
§ 50 v

Frequency in Hz

Plot 7.5.13 Radiated emission measurements in 10000 — 18000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
80
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

Section 96.41(e)(2), Radiated spurious emissions

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

26-Sep-18

Verdict:

PASS

Temperature: 24 °C

| Relative Humidity: 52 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.14 Radiated emission measurements in 10000 — 18000 MHz range

TEST SITE:
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Plot 7.5.15 Radiated emission measurements in 10000 — 18000 MHz range

TEST SITE:
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.16 Radiated emission measurements in 18000 — 37000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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Plot 7.5.17 Radiated emission measurements in 18000 — 37000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 96.41(e)(2), Radiated spurious emissions

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s). 26-Sep-18 Verdict: PASS
Temperature: 24 °C | Relative Humidity: 52 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.5.18 Radiated emission measurements in 18000 — 37000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

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
0.10 — 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.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

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

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.6.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 3550 - 3700 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 — 37000 MHz
DETECTOR USED: Peak
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATION: QPSK
MODULATING SIGNAL: PRBS
CHANNEL SPACING: 10 MHz
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
" Spurious Attenuation - ]
Fre(ﬂvllﬁgcy, SA rdeélrorl]lng, AtteréuBator, Cablséoss, RkBI-\lgl erir)gssion, below carrier, L(ljrglct Mzrgin, Verdict
Bm dBc
Low carrier frequency 3555 MHz
No emissions were found | Pass
Mid carrier frequency 3625 MHz
No emissions were found | Pass
High carrier frequency 3695 MHz
No emissions were found | Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used
[ HL3818 [ HL3903 | HL4771 | HL3868 | HL3301 | HL3302 |
Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

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

- Agilent R T

Mkrl 36.564 kHz
Ref -28 dBm Atten 18 dB -86.46 dBm
#Peak
Log
1@
dB/
Offst

Start 9.000 kHz Stop 150000 kHz
#Res BW 1 kHz YEHW 3 kHz Sweep 476.8 ms (8001 pts)

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

- Agilent R T

Mkrl 36.422 kHz
Ref -28 dBm Atten 16 dB -81.75 dBm
#Peak
Log
18
dB/
Offst

33 FC '
f PR
£0h:

Start 9.080 kHz Stop 156868 kHz
#Res BW 1 kHz YEHW 3 kHz Sweep 476.8 ms (SOE1 pts)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

Verdict: PASS

29-Oct-18 - 31-Oct-18

Temperature: 24.1 °C

Air Pressure: 1011 hPa

| Relative Humidity: 49 % | Power: 48 VDC

Remarks:

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

- Agilent R T
Mkrl 36.847 kHz
-81.12 dBm

Ref -28 dBm
#Peak
Log
1@
dB/
Offst

Atten 10 dB

Start 2.088 kH=z
#Hes BH 1 kHz

Stop 150.088 kHz

YEHW 3 kHz Sweep 476.8 ms (8001 pts)

Plot 7.6.4 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency

- Agilent R T

Mkrl 284 kHz
Ref -20 dBm -46.71 dBm
#Paak
Log
1@
dB/
Offst

Rtten 18 dB

Start 158 kHz
#Res BH 16 kH=

Stop 30.008 MHz

YBH 38 kHz Sweep 1.009 s (8001 pts)_
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Report ID: A

IRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 49 % Air Pressure: 1011 hPa \ Power: 48 VDC

Remarks:

Plot 7.6.5 Spurious emission measurements in 0.15 - 30.0 MHz range at mid carrier frequency

- Agilent R T

Mkrl 284 kHz
Ref -28 dBm Atten 10 dB -46.62 dBm
#Peak
Log
1@
dB/
Offst

Center 15.675 MHz Span 29.85 MHz
#Res BH 10 kHz VBW 38 kHz Sweep 1.809 s (8001 pts)

Plot 7.6.6 Spurious emission measurements in 0.15 — 30.0 MHz range at high carrier frequency

- Agilent R T

Mkrl 284 kHz
Ref -28 dBm Atten 16 dB -47.48 dBm
#Peak
Log
18
dB/
Offst

,_

i)
I
=

Start 158 kHz Stop 30.088 MHz
#Res BH 10 kHz YBH 38 kHz Sweep 1.009 s (3001 pts)_
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Report ID: AIRRAD_FCC.31512_rev7
I-II_ Date of Issue: 23-Jan-19

HERMON LABORATORIES

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

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.6.7 Spurious emission measurements in 30.0 - 1000 MHz range at low carrier frequency

- Agilent R T

Mkrl 295.85 MHz
Ref -28 dBm #Atten 6 dB -64.19 dBm
#Peak
Log
1@
dB/
Offst

Start 30.009 MHz Stop 1.068 B GHz
#Res BW 1 MHz YEW 3 MHz Sweep 20.27 ms (8001 pts)

Plot 7.6.8 Spurious emission measurements in 30.0 - 1000 MHz range at mid carrier frequency

- Agilent R T

Mkrl 485.78 MHz
Ref -28 dBm #ftten 6 dB -63.92 dBm
#Peak
Log
18
dB/
Offst

Start 30.80 MHz Stop 1,099 88 GHz
#Res BW 1 MHz YEW 3 MHz Sweep 20.27 ms (8001 pts)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance Verdict:

Date(s):

29-Oct-18 - 31-Oct-18 PASS

Temperature: 24.1 °C

Air Pressure: 1011 hPa

| Relative Humidity: 49 % | Power: 48 VDC

Remarks:

Plot 7.6.9 Spurious emission measurements in 30.0 - 1000 MHz range at high carrier frequency

- Agilent R T
Mkrl 913.55 MHz

Ref -28 dBm -63.86 dBm

#Peak
Log
1@
dB/
Offst

#Atten 6 dB

Start 3688 MHz
#Hes BH 1 MHz

Stop 1.688 @80 GHz

YEW 3 MHz Sweep 20.27 ms (8001 pts)

Plot 7.6.10 Spurious emission measurements in 1000 - 3530 MHz range at low carrier frequency

2 Agilent R T
Mkrl 3.225 1 GHz

Ref —28 dBm -668.13 dBm

#Peak
Log
18
dB/
Offst

#Atten 6 dB

|
foN
[
=
o3

Start 1.088 @ GHz
#Res BH 1 MHz

Stop 3.530 8 GHz

YEW 3 MHz Sweep 25.6 ms (BAA1 pts)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance Verdict:

Date(s):

29-Oct-18 - 31-Oct-18 PASS

Temperature: 24.1 °C

Air Pressure: 1011 hPa

| Relative Humidity: 49 % | Power: 48 VDC

Remarks:

Plot 7.6.11 Spurious emission measurements in 1000 - 3530 MHz at mid carrier frequency

- Agilent R T

Mkrl 3.136 9 GHz
Ref -28 dBm -59.83 dBm
#Peak
Log
1@
dB/
Offst

#Atten 6 dB

: 5

Start 1.080 6 GHz
#Hes BH 1 MHz

Stop 3.538 6 GHz

YEW 3 MHz Sweep 20.6 ms (8001 pts)

Plot 7.6.12 Spurious emission measurements in 1000 - 3530 MHz at high carrier frequency

2 Agilent R T

Mkrl 3.877 & GHz
Ref 28 dBm -66.38 dBm
#Peak
Log
18
dB/
Offst

#Atten 6 dB

WWW

Start 1.088 @ GHz
#Res BH 1 MHz

Stop 3.530 8 GHz

YEW 3 MHz Sweep 25.6 ms (BAA1 pts)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance Verdict:

Date(s):

29-Oct-18 - 31-Oct-18 PASS

Temperature: 24.1 °C

Air Pressure: 1011 hPa

| Relative Humidity: 49 % | Power: 48 VDC

Remarks:

Plot 7.6.13 Spurious emission measurements in 3565 - 3720 MHz range at low carrier frequency

- Agilent R T

Mkrl 3.565 329 GHz
Ref @ dBm -38.23 dBm
#Fug
Log
1@
dB/
Offst
3.2

Atten 10 dB

Start 3.565 008 GHz
#Hes BH 1 MHz

Stop 3.720 @00 GHz

YEW 3 MHz #Sweep S00.3 ms (80@1 prs)

Plot 7.6.14 Spurious emission measurements in 3530 - 3615 MHz range at mid carrier frequency

- Agilent R T
Mkrl 3.614 947 GHz
-35.41 dBm

Ref @ dBm
#vg
Log
18
dB/
Offst

Atten 10 dB

Start 3.530 988 GHz
#Res BH 1 MHz

Stop 3.615 066 GHz

YEW 3 MHz #Sweep S00.3 ms (8001 prs)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.15 Spurious emission measurements in 3635 - 3700 MHz at mid carrier frequency

45 Agilent

Ref @ dBm Atten 10 dB

R T
Mkrl 3.635 178 GHz
-33.46 dBm

#Fug
Log

18
dB/
Offst

3.2

Start 3.635 @88 GHz
#Res BW 1 MHz YBH 3 MHz

Stop 3.720 000 GHz
#Sweep S00.3 ms (80@1 prs)

Plot 7.6.16 Spurious emission measurements in 3530 - 3685 MHz range at high carrier frequency

45 Agilent

Ref -18 dBm #Atten 6 dB

R T
Mkrl 3.684 884 GHz
-35.85 dBm

#vg
Log

18
dB/

Offst

21.2
dB

Start 3.530 908 GHz
#hes BH 1 MHz YEH 3 MHz

Stop 3.685 @80 GHz
#Sweep S00.3 ms (8001 prs)
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Report ID: AIRRAD_FCC.31512_rev7
I-II_ Date of Issue: 23-Jan-19

HERMON LABORATORIES

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

Test procedure: Section 96.41(e)(3)

Test mode: Compliance .

Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.6.17 Spurious emission measurements in 3720 - 4000 MHz range at low carrier frequency

- Agilent R T

Mkrl 3.872 78 GHz
Ref -28 dBm #Atten 2 dB -54.67 dBm
#Fug
Log
1@
dB/
Offst
3.2

Tor

Start 3.720 00 GHz Stop 4.600 00 GHz
#Res BW 1 MHz YEW 3 MHz #Sweep S00.3 ms (80@1 prs)

Plot 7.6.18 Spurious emission measurements in 3720 - 4000 MHz at mid carrier frequency

- Agilent R T

Mkrl 3,921 50 GHz
Ref -28 dBm #ftten 2 dB -54.84 dBm
#Fug
Log
18
dB/
Offst
31.2
dB

Start 3.720 @@ GHz Stop 4,009 88 GHz
#Res BW 1 MHz YEW 3 MHz #Sweep S00.3 ms (8001 prs)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.19 Spurious emission measurements in 3720 - 4000 MHz at high carrier frequency

- Agilent R T

Mkrl 3.720 81 GHz
Ref -28 dBm #Atten 2 dB -51.52 dBm
#Fug
Log
1@
dB/
Offst
3.2

O
o
by

Start 3.720 00 GHz Stop 4.600 00 GHz
#Res BW 1 MHz YEW 3 MHz #Sweep S00.3 ms (80@1 prs)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode:

Compliance

Date(s):

Verdict: PASS

29-Oct-18 - 31-Oct-18

Temperature: 24.1 °C

Air Pressure: 1011 hPa

| Relative Humidity: 49 % | Power: 48 VDC

Remarks:

Plot 7.6.20 Spurious emission measurements in 4000 - 18000 MHz range at low carrier frequency

- Agilent R T

Mkrl 13.922 58 GHz
Ref -28 dBm -54.64 dBm
#Peak
Log
1@
dB/
Offst

#Atten 6 dB

Start 4.008 08 GHz
#Hes BH 1 MHz

Stop 15.608 @0 GHz

YEW 3 MHz Sweep 140.3 ms (8001 pts)

Plot 7.6.21 Spurious emission measurements in 4000 - 18000 MHz at mid carrier frequency

- Agilent R T

Mkrl 14.199 08 GHz
Ref -28 dBm -53.75 dBm
#Peak
Log
18
dB/
Offst

1]
-43.8
dBm

#Atten 6 dB

Start 4.008 88 GHz
#Res BH 1 MHz

Stop 18.006 60 GHz

YEW 3 MHz Sweep 1408.3 ms (3001 pts)
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Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.22 Spurious emission measurements in 4000 - 18000 MHz at high carrier frequency

- Agilent R T

Mkrl 13.257 58 GHz
Ref -28 dBm #Atten 6 dB -54.61 dBm
#Peak
Log
1@
dB/
Offst

ol
-43.0
dBm

Start 4.000 00 GHz Stop 18.000 @0 GHz
#Res BW 1 MHz YEW 3 MHz Sweep 1483 ms (ZRAL pts)

Plot 7.6.23 Spurious emission measurements in 18000 - 26500 MHz range at low carrier frequency

- Agilent R T

Mkrl 24.879 7 GHz
Ref -28 dBm #ftten 2 dB -55.97 dBm
#Peak
Log
18
dB/
Offst

1]
-43.8
dBm

Start 18.080 @ GHz Stop 26.508 @ GHz
#Res BW 1 MHz YEW 3 MHz Sweep 85.33 ms (S0E1 pts)
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Report ID: A

IRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.24 Spurious emission measurements in 18000 - 26500 MHz at mid carrier frequency

- Agilent R T

Mkrl 24.980 6 GHz
Ref -28 dBm #Atten 2 dB -56.19 dBm
#Peak
Log
1@
dB/

Start 18.000 0 GHz Stop 26.508 8 GHz
#Res BW 1 MHz YEW 3 MHz Sweep 85.33 ms (8001 pts)

Plot 7.6.25 Spurious emission measurements in 18000 - 26500 MHz at high carrier frequency

2 Agilent R T

Mkrl 26.489 4 GHz
Ref 28 dBm #Atten 2 dB -56.69 dBm
#Peak
Log
18
dB/
Offst

ol
-43.0
dBm

Start 18.080 @ GHz Stop 26.508 @ GHz
#Res BW 1 MHz YEW 3 MHz Sweep 8533 ms (BAA1 pts)
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Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.26 Spurious emission measurements in 26500 - 37000 MHz range at low carrier frequency

- Agilent R T

Mkrl 36.956 7 GHz
Ref -28 dBm #fAtten 2 dB -48.76 dBm

#Peak
Log

18
dB/
Offst

Center 31.750 @ GHz Span

8.5 GHz

#Res BW 1 MHz YEW 3 MHz Sweep 105.1 ms (8081 pts)

Plot 7.6.27 Spurious emission measurements in 26500 - 37000 MHz at mid carrier frequency

- Agilent R T

Mkrl 36.956 7 GHz
Ref -28 dBm #ftten 2 dB -48.76 dBm

#Peak
Log

18
dB/
Offst

Start 26.500 @ GHz Stop 37.9

G & GHz

#Res BW 1 MHz YEW 3 MHz Sweep 1851 ms (3EE1 pts)
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Report ID: AIRRAD_FCC.31512_rev7

Date of Issue: 23-Jan-19

Test specification:

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

Test procedure:

Section 96.41(e)(3)

Test mode: Compliance .
Date(s): 29-Oct-18 - 31-Oct-18 Verdict: PASS
Temperature: 24.1°C | Relative Humidity: 49 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.6.28 Spurious emission measurements in 26500 - 37000 MHz at high carrier frequency

- Agilent R T

Mkrl 36.968 5 GHz
Ref -28 dBm #fAtten 2 dB -49.86 dBm

#Peak
Log

18
dB/
Offst

Start 26.508 @ GHz Stop 37.0

B @ GHz

#Res BW 1 MHz YEW 3 MHz Sweep 105.1 ms (8081 pts)
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 2.1055, Frequency stability
Test procedure: 47 CFR, Section 2.1055
Test mode: Compliance .
Date(s): 31-Oct-18 - 01-Nov-18 Verdict: PASS
Temperature: 24.2°C | Relative Humidity: 48 % Air Pressure: 1011 hPa | Power: 48 VDC
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
3625.0
3695.0
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

variable | 2 0
power supply

Spectrum
analyzer

| |
| |
3 :
|
! EUT } Attenuator
| |
| |
| |
| |
| |

Voltmeter
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

HERMON LABORATORIES

Test specification: Section 2.1055, Frequency stability

Test procedure: 47 CFR, Section 2.1055

Test mode: Compliance .

Date(s): 31-Oct-18 - 01-Nov-18 Verdict: PASS
Temperature: 24.2°C | Relative Humidity: 48 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.7.2 Frequency stability test results

OPERATING FREQUENCY: 3550 - 3700 MHz
NOMINAL POWER VOLTAGE: 56 VDC
TEMPERATURE STABILIZATION PERIOD: 20 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
RESOLUTION BANDWIDTH: 1 kHz
VIDEO BANDWIDTH: 3 kHz
MODULATION: Unmodulated
Start up | 15t min | 2" min | 39 min | 4% min | 5" min | 10" min | Positive | Negative
Low frequency 3555.0 MHz
-30 nominal | 3555.000001 | 3554.999992 | 3554.999997 | 3554.999982 | 3554.999988 | 3554.999986 | 3554.999989 8 -11 Comply
-20 nominal | 3554.999992 NA NA NA NA NA 3554.999997 4 -1 Comply
-10 nominal | 3554.999997 NA NA NA NA NA 3554.999983 4 -10 Comply
0 nominal | 3554.999984 | 3554.999991 | 3554.999995 | 3555.000001 | 3554.999997 | 3554.999976 | 3554.999991 8 -17 Comply
10 nominal | 3554.999997 NA NA NA NA NA 3554.999994 4 0 Comply
20 +15% | 3554.999989 NA NA NA NA NA 3554.999991 0 4 Comply
20 nominal | 3554.999995 NA NA NA NA NA 3554.999993 2 0 Comply
20 -15% 3554.999993 NA NA NA NA NA 3554.999994 1 0 Comply
30 nominal | 3554.999985 | 3554.999986 | 3554.999999 | 3555.000001 | 3554.999987 | 3554.999985 | 3554.999984 8 9 Comply
40 nominal | 3554.999988 NA NA NA NA NA 3554.999995 2 5 Comply
50 nominal ] 3554.999984 NA NA NA NA NA 3554.999992 0 9 Comply
Mid frequency 3625.0 MHz
-30 nominal | 3624.999982 | 3625.000002 | 3624.999986 | 3624.999983 | 3624.999986 | 3624.999994 | 3624.999986 13 -7 Comply
-20 nominal | 3624.999992 NA NA NA NA NA 3625.000021 32 0 Comply
-10 nominal | 3624.999993 NA NA NA NA NA 3625.000001 12 0 Comply
0 nominal | 3624.999993 | 3624.999998 | 3624.999997 | 3624.999991 | 3624.999988 | 3625.000005 | 3624.999994 16 -1 Comply
10 nominal | 3624.999993 NA NA NA NA NA 3624.999989 4 0 Comply
20 +15% | 3624.999999 NA NA NA NA NA 3624.999992 10 0 Comply
20 nominal | 3624.999997 NA NA NA NA NA 3624.999989 8 0 Comply
20 -15% 3624.999994 NA NA NA NA NA 3624.999993 5 0 Comply
30 nominal | 3624.999983 | 3625.000005 | 3625.000003 | 3624.999992 | 3625.000005 | 3624.999985 | 3624.999984 16 -6 Comply
40 nominal | 3624.999993 NA NA NA NA NA 3624.999996 7 0 Comply
50 nominal | 3624.999988 NA NA NA NA NA 3624.999989 0 -1 Comply
High frequency 3695.0 MHz
-30 nominal | 3694.999994 | 3695.000002 | 3694.999987 | 3695.000008 | 3694.999999 | 3694.999997 | 3694.999991 17 -4 Comply
-20 nominal | 3695.000012 NA NA NA NA NA 3695.000022 31 0 Comply
-10 nominal | 3695.000002 NA NA NA NA NA 3694.999997 11 0 Comply
0 nominal | 3695.000001 | 3694.999983 | 3695.000003 | 3695.000006 | 3695.000007 | 3695.000006 | 3694.999988 16 -8 Comply
10 nominal |3694.999984 NA NA NA NA NA 3694.999995 4 -7 Comply
20 +15% | 3694.999995 NA NA NA NA NA 3694.999988 -3 Comply
20 nominal | 3694.999996 NA NA NA NA NA 3694.999991 0 Comply
20 -15% 3695.000004 NA NA NA NA NA 3694.999989 13 -2 Comply
30 nominal | 3695.000006 | 3695.000007 | 3695.000007 | 3695.000004 | 3694.999989 | 3695.000008 | 3695.000006 17 -2 Comply
40 nominal | 3695.000001 NA NA NA NA NA 3695.000002 11 0 Comply
50 nominal | 3694.999996 NA NA NA NA NA 3694.999995 5 0 Comply

* - Reference frequency

Reference numbers of test equipment used

[ HL0493 | HL2171 | HL3901 | HL4164 | HL4355 |

Full description is given in Appendix A.
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Report ID: AIRRAD_FCC.31512_rev7
Date of Issue: 23-Jan-19

8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0030 | Antenna, Dipole, Tunable, 30 - 200 MHz Electro- TDA- 261 08-Feb-18 | 08-Feb-19
Metrics 25/30
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz | EMCO 6502 2857 11-Feb-18 | 11-Feb-19
0493 | Temperature Chamber -45...175deg C | Thermotron S-1.2 14016 11-Jun-18 | 11-Jun-19
Mini-Max
0614 | Antenna, Dipole, Tunable, 200 - 500 Electro- TDS-30-1 | 334 08-Feb-18 | 08-Feb-19
MHz Metrics
0661 | Generator Swept Signal, 10 MHz to Hewlett 83640B 3614A002 | 11-Jul-18 11-Jul-19
40 GHz, + 10 dBm Packard 66
2171 | Multimeter Fluke 177 79960418 | 19-Jul-17 19-Jul-19
3301 | Power Meter, P-series, 50 MHz to 40 Agilent N1911A MY451010 | 02-May-18 | 02-May-19
GHz Technologies 57
3302 | Power sensor, P-Series, 50 MHz to Agilent N1922A MY452405 | 02-May-18 | 02-May-19
40 GHz, -35/30 to 20 dBm Technologies 86
3787 | Precision Fixed Attenuator, 50 Ohm, 5 Mini-Circuits BW- NA 10-Dec-18 | 10-Dec-19
W, 10 dB, DC to 18 GHz S10W5+
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 28-May-18 | 28-May-19
3 Hz- 44 GHz Technologies 88
3868 | Directional coupler, 2 GHz to 8 GHz, Narda 4203-10 06978 21-May-18 | 21-May-20
10 dB, SMA Female
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFL 1225/2A 07-Feb-18 | 07-Feb-19
3.5 m, SMA/SMA EX 102A
3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner | SUCOFL 1226/2A 07-Feb-18 | 07-Feb-19
1.5 m, SMA/SMA EX 102A
4164 | DC Power Supply, 60V, 5A Standig 605D NA 05-Nov-18 | 05-Nov-19
4278 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0755A 01-Aug-18 | 01-Aug-19
N/M 15FT-
NMNM+
4355 | Signal and Spectrum Analyzer, 9 kHz to Rohde & FSv7 101630 28-Jun-18 | 28-Sep-19
7 GHz Schwarz
4360 | EMI Test Receiver, 20 Hz to 40 GHz. Rohde & ESU40 100322 26-Dec-17 | 26-Dec-18
Schwarz
4771 | Tape-measure, 5Sm/16FT FISCO Tri-Matic NA 03-Oct-18 | 03-Oct-19
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
5111 | RF cable, 40 GHz, 5.5 m, K-type Huber-Suhner | SF102EA/ | 502493/2E | 09-Apr-18 | 09-Apr-19
11SK/11S | A
K/5500M
M
5288 | Trilog Antenna, 25 MHz - 8 GHz, 100W Frankonia ALX- 00809 21-Jan-18 | 21-Jan-19
8000E
5405 | RF cable, 18 GHz, N-N, 6 m Huber-Suhner | SF118/11 | 500023/11 | 01-Aug-18 | 01-Aug-19
N(x2) 8
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HERMON LABORATORIES

9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +4.5dB
Occupied bandwidth +8%
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: £ 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5 dB

6.46 GHz t0 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 t0 40.0 GHz: + 4.8 dB

Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +4.5dB

Frequency error 30 — 300 MHz: + 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)
Transient frequency behaviour 187 Hz
+13.9%
Duty cycle, timing (Tx ON / OFF) and average factor measurements +1.0%
Unintentional radiator tests
Conducted emissions with LISN 9 kHz to 150 kHz: + 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal 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

Vertical polarization

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 facility description

T 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-10808 for OATS, R-1082 for anechoic chamber, G-10869 for RE measurements above
1 GHz, C-10845 for conducted emissions site and T-11606 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 96: 2017 Citizens Broaband Radio Service
FCC 47CFR part 1: 2017 Practice and procedure
FCC 47CFR part 2: 2017 Frequency allocations and radio treaty matters; general rules and regulations

American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

American National Standard for Methods of Measurement of Radio-Noise Emissions
ANSI C63.4: 2014 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.

ANSI C63.2: 1996
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12 APPENDIX E Test equipment correction factors

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(u1V) to convert it into field strength in dB(pV/m).
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