il

HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s): 03-Jan-24

Verdict:

PASS

Temperature: 23 °C | Relative Humidity: 44 %

Air Pressure: 1016 hPa \ Power: 48 VDC

Remarks:

Plot 7.5.40 Spurious emission measurements in 3000 — 4927.5 MHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
25 MHz
ANTENNA CHAIN: #2

KEYSIGHT insut RF UZ S0 Allon 1005 [PNO. Fast g Ty00. Lot Fowwer KEYSIGHT [out R ipulZ S0 fAllon 1000 [PNO. Fast vl Ty00. Lo Fower
oL Scuse OF aie PuglHole> 100100 AL Saue OF Cater OF gl 100/10D
G s Frea Ret. Int () Gan Low g Fros Run G o Frea Ret. Int () EGan Low g Fros Run

o Sig Tk O o Sig Track O

1 Spoctrum N Ref Lvl Offsot 30.00 dB GHz| |1 soottum v Ref Lvl Offsot 30.00 dB J

ScalelDiv 10 dB Ref Level 13.33 dBm 94 dBm| |ScalelDiv 10 dB Ref Level 13.33 dBm 3

Log . Log .

T T

L Local L Local

Start 3.0000 GHz #Video BW 3.0 MHz 45erswrd [Start 3.0000 GHE #Video BW 3.0 MHz 45ers o
[#Res BW 1.0 MHz Sweep ~3.65ms (1001 pis) [#Res BW 1.0 MHz Sweep ~3.65 ms (1001 pis)

w2 =it S PN |G Wl M dieta I VIR
Plot 7.5.41 Spurious emission measurements in 3000 - 4927.5 MHz range at mid carrier frequency
MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 25 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
KEYSIGHT oot i PPZSID Al 05 PO Ft e Lo 156 [KEYSIGHT npul & PRAZSIn e 0@ o e i e Lo o ERET
L m %Iﬂﬂ Ao [Freq Ret Int (S) e IF Gan. Low l;g‘ l-ﬂloc‘kur\‘ . SRL m }/\uum Auto [Freq Ret Int (S) e IF-’ Gan: Low !;g‘ l-ﬂloc‘kur\‘ .
- ‘Sig Track: Off . ‘Sig Track: Off
1 specun ' Rof Lvi Offsot 30.00 4B Mkr1 4.9217 GHz) |+ spocnm | Rof Lvi Offsot 30.00 48 Mkr1 4.927 5 GHz
?cunglemw 10d8 RedeeHS‘S'SdBm 31.40 dBm ?cu.glemwwwa ReﬂLe’veHS‘S'SdBm 30.62 dBm
4 4
Start 3.0000 GHz #Video BW i:.cl MHz Stop 4.¢ .L:K:.I.‘ Start 3.0000 GHz #Video BW i:.cl MHz Stop 4.¢ .L:K:.I.‘
#Res BW 1.0 MHz Sweep ~3.65 ms (1001 pts)| [#Res BW 1.0 MHz Sweep ~3.65 ms (1001 pts)|
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx

Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted

spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.42 Spurious emission measurements in 3000 - 4927.5 MHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)

25 MHz
ANTENNA CHAIN: #2

KEYSIGHT insut RF UZ S0 Allon 1005 [PNO. Fast g Ty00. Lot Fowwer [KEYSIGHT [t &F pUZ S0 e 1005 PNO. Fast vl T900. Lo Fower
AL Sourte: OF ate PuglHole> 100100 IRL Sourte: OF (Cate 0 gl 100/10D
G s Frea Ret. Int () Gan Low g Fros Run G o Frea Ret. Int () EGan Low g Fros Run
w Sig Track O w Sig Track Of
1 Specium v Ref Lvl ONfsat 30.00 4B Mkr1 4.917 9 GHz| |1 scoctium v Ret Ll Offset 30.00 dB
ScalefDiv 10 dB Ref Level 12.33 dBm 33.39 dBm| |ScalefDiv 10 B Ref Level 13.33 dBm 3
Log . Log .
T T
ol \
1 Local L Local
Start 3.0000 GHz #Video BW 3.0 MHz 4ers e [Start 3.0000 GHz #Video BW 3.0 MHz T Y——
#Res BWW 1.0 MHz Sweep ~3.65ms (1001 pts) [#Res BW 1.0 MHz Sweep ~3.65ms (1001 pts)

oo ol 2R It VIR (oWl i dherra S
Plot 7.5.43 Spurious emission measurements in 5002.5 - 18000 MHz range at low carrier frequency
MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 25 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
KEYSIGHT oot i PPZSID Al 05 PO Ft e Lo 156 [KEYSIGHT npul & e i e Lo o ERET
L m %Iﬂﬂ Auto [Freq Ret Int (S) e IF Gan: Low l;g‘ l-ﬂloc‘kur\‘ - SRL m }/\uum Ao [Freq Ret Int {$) e IF Gan: Low !;g‘ l-ﬂloc‘kur\‘ -
- ‘Sig Track. Off . ‘Sig Track. Off
1 Spectun " Ref Ll Offast 50.00 4B MKr1 5.003 GHz| |1spectum " Ref Lvi Offast 50.00 4B Mkr1 5.003 GHz|
?cunglemw 10d8 RedeeHS‘S'SdBm 31.26 dBm T;U.gmpwwda ReﬂLe’veHS‘S'SdBm 31.39 dBm
o) o)
Start 5.003 GHz #Video BW 1:.0 MHz Stop 18. \.vL.?(:.I.‘ Start 5.003 GHz #Video BW 1:.0 MHz Stop 18. \.vL.?(:.I.‘
#Res BW 1.0 MHz Swaep ~24.7 ms (1001 pts)| #Res BW 1.0 MHz Sweep ~24.7 ms (1001 pts))
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.44 Spurious emission measurements in 5002.5 - 18000 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
25 MHz
ANTENNA CHAIN: #2

KEYSIGHT insut RF oz Sa Al 043 NG Fa P e Lo P KEYSIGHT [out R ez Sa 0O Fa P Lo P

Scuse aie walHald 100 Sourte Saie walHald 100
Bl 0 an Ao Frea Ret. Int () Gan Low g Fros Run Bl 0 an Aue Frea Ret. Int () EGan Low g Fros Run
o Sig Tk O o Sig Track O
1 Soecrun . ot Ll Offs6t 30.00 08 Mkr1 2| |1 spoctum o ot Lyl Offsot 30.00 a8 Mkri 5
ScalefDiv 10 dB Ref Level 12.33 dBm 7| |scaleiDiv 10 4B Ref Level 13.33 dBm 3
Log T Log T

Start 5.003 GHz

#Res BW 1.0 MHz

Local
LT S

Sweep ~24.7 ms (1001 pts)

i
#Video BWY 3.0 MHz

i
Start 5.003 GHz #Video BV 3.0 MHz

#Res BW 1.0 MHz

Local
LT S

Sweep ~24.7 ms (1001 pts)

w2 R =it TP |G Wl M it Rl YR
Plot 7.5.45 Spurious emission measurements in 5002.5 - 18000 MHz range at high carrier frequency
MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 25 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
KEYSIGHT il RF inpul Z 500 o |;’ ui PNO. Fast :vg ;W‘:__ﬁ‘.%m 3156 KEYSIGHT |mout RF inpulZ 500 Jen. 10 Dd'u ?;3 ;;'1 :vg rr‘w‘:__%;;%w 5 6
RLGJ %um At E—— IF Gain: Low l;g‘ oo Run # RLGD %um Auto E— e Gan: Low w"S‘ Floo Run "
- ‘Sig Track: Off - ‘Sig Track: Off
1 Specirum " Rof Lvl Offsot 30.00 d& MKr1 5.003 GHz| |1spectum " Rof Lvl Offsot 30.00 d& Mkr1 5.003 GHz|
icunglemwwda R?GLweHS‘S'SdBm 30.93 dBm T;U.glemwwda ReﬂLe'vg\lS‘a'SdBﬂ] 30.31 dBm
orh o1
Start 5.003 GHz #Video EW::.GM sﬁnpﬂuvl?(::.‘ Start 5.003 GHz #Video EW::.GM Stop uvL.?(:.I.‘
#Res BW 1.0 MHz Sweep ~24.7 ms (1001 pts)| #Res BW 1.0 MHz Sweep ~24.7 ms (1001 pts)|
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx

Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24 Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 % Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.46 Spurious emission measurements in 18 — 26.5 GHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)

25 MHz
ANTENNA CHAIN: #2

KEYSIGHT insut RF ez SOl s O Fa P e Lo P KEYSIGHT [out R ez SO O Fa P Lo P
Sourre : walHole> 100/ Soure : walHole> 100
Bl 0 an Ao Frea Ret. Int () EGan Hgh g, Fros Run Bl 0 an Aue Frea Ret. Int () E Gan Hgh g Fros Run
- Sig Track Off W Sig Track: Off
1 Spactum v Ref Lvl Offsat 30.00 dB Mkr1 25.83 SHz| |1 specuum v Ref Lvi Offeat 30.00 4B Mkr1 26.151 5 GHz|
ScalefDiv 10 dB Ref Level 12.33 dBm 38 7| |scaleiDiv 10 4B Ref Level 13.33 dBm 39.69 dBm
Log Y Log Y
T T

Start 18,000 GHz

#Res BW 1.0 MHz

Local
T S—

Sweep ~15.9 ms (1001 pts)

Start 18,000 GHz

#Res BW 1.0 MHz

i
#Video BWY 3.0 MHz

i
#Video BV 3.0 MHz

Local
T S—

Sweep ~15.9 ms (1001 pts)

- Dee 28, 2023
EL el | ? 13:07:28

S TR

ao clm 7

el T

PR

Plot 7.5.47 Spurious emission measurements in 18 — 26.5 GHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:

ANTENNA CHAIN: #1

QPSK (worst case variant)

25 MHz
ANTENNA CHAIN: #2

KEYSIGHT [imput R pULZS00  eAllen 0B |PNO. Fast g Type. Log-Power 3156 KEYSIGHT [mout =F PpUZS00  WAllen 0dB  |PNO. Fast vy Type. Log-Power 3156
AL Sourcs: OF st OF AuglHold>100/100 AL Sourcs: OF st OF avgHolc>100/100
m lian: AUt [Freq Ret. Int {$) IF G Hhah 11 Fioe Run - m lian: AUt [Freq Ret Int {$) IF G- Hhah 1ng: Fioe Run -

L L

1 Spactium " Ref Lvi Gfiset 30.00 dB 42| |1 specuum vJ Ref Lvi Gffset 30.00 d kT 1

Scale/Div 10 d8 Ref Level 13.33 dBm | [scalerpiv 10 a8 Ref Level 13.33 dBm 38

Log Y Log T

i 16

i Local i Local

Start 13.000 GHz #Video BW 3.0 MHz Stop 26..vw wrae| |Start 18.000 GHz #Video BW 3.0 MHz Stop 26.svw e
#Res BW 1.0 MHz Sweep ~15.9ms (1001 pts)| #Res BW 1.0 MHz ‘Swaep ~15.9 ms (1001 pts)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

Verdict: PASS

03-Jan-24

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa \ Power: 48 VDC

Remarks:

Plot 7.5.48 Spurious emission measurements in 18 — 26.5 GHz range at high carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
25 MHz
ANTENNA CHAIN: #2

[KEYSIGHT Jineut RF finpul 2500 feAlien. 0 dB PNO. Fast va Type: Log-Power KEYSIGHT linout RF inpul Z. 500 Feplion. 0 dB PNO. Fast v Type, Log Power
IRL Sourte: OF : PuglHole> 100100 AL Soue GF : gl 100/10D
G s Frea Ret. Int () EGan Hgh g, Fros Run G o Frea Ret. Int () E Gan Hgh g Fros Run

[ Sig Track Cff w Sig Track CFf

1:8pectium v Ref Lvl Offsat 30.00 dB Mkr1 2 7 GHz| |1 spectium v Ref Lvi Offeat 30.00 4B Mkr1 25 3 I 0 GHz
ScalefDiv 10 dB Ref Level 12.33 dBm 39 7| [Scaleriv 10 a8 Ref Level 12.33 dBm 39.31 dBm
Log T 0g T

T T

Start 18,000 GHz

[#Res BW 1.0 MHz

i
#Video BWY 3.0 MHz

Local
T S—

Sweep ~15.9 ms (1001 pts)

Local
T S—

Sweep ~15.9ms (1001 pts)

i
Start 18,000 GHz #Video BV 3.0 MHz

#Res BW 1.0 MHz

- Dee 28, 2023
ElL el | ? 13:20:07

it TR |G sl M dieviia S

Plot 7.5.49 Spurious emission measurements in 26.5 - 32 GHz range at low carrier frequency

MODULATION:
CHANNEL SPACING:

ANTENNA CHAIN: #1

QPSK (worst case variant)
25 MHz
ANTENNA CHAIN: #2

KEYSIGHT rout = pULZ 00 Allen OdB  [PNO Fast g Typo LoggPower Tiss [KEYSIGHT nwut & PpUZ 500 WAllen 0dB |PNO.Fasl vy Type. Log-Power T75s
L Source: Off et OfF AugHoES100100 | TRL Source Off et OfF uglHok100/100
52 Jan e [Freq Ret. Int (S} I Gain: High Tig: Fioo Run T | 52 Jan e [Freq Ret. Int (S} I Gain: High 119 Froa Run N

- ]

T spoctum ' Ref Lvi Offsot 30.00 d8 Mkr1 31 42/ |1 spocum v Ref Lyl Offsot 30.00 dB MKr1 27.08

ScalelDiv 10 d8 Ref Level 13.33 dBm | [scalemiv 10 a8 Ref Level 13.33 dBm 39

Log T Log T

1t 1t

I '
A Local i Local

Start 26,500 GHz #ideo BW 3.0 MHz Stop 32w wracl Start 26,500 GHz #ideo BW 3.0 MHz Stop 32w wrac)
[#Res BW 1.0 MHz Sweap ~10.7 ms (1001 pts)| [#Res BW 1.0 MHz Sweep ~10.7 ms (1001 pts)
- Dec 28, 2023 »a Y | Dec 28, 2023 n‘ s
a« cl ?hEEe It TR |G Wl Ml ) 1L SR
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

Verdict: PASS

03-Jan-24

Temperature: 23 °C

| Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC

Remarks:

Plot 7.5.50 Spurious emission measurements in 26.5 - 32 GHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
25 MHz
ANTENNA CHAIN: #2

KEYSIGHT [inout RF Inpul.Z. 50 0 feAtlen. 0 9B PNO. Fast g Type. Log-Power [KEYSIGHT Jineut RF finpul.Z. 50 0 feAtlen. 0 4B PNO. Fast g Type, Log-Power
R G Source: OF . AavglHolc= 100100 IRL ) Source: OFF . AvglHolc=100/100
han Auto Froa Hel Int () IFGan Hgh  Trig Froo Run han Auto Fros el Int (5) IFGan High —Trig Froo Run
w0 Sig Track: O o Sig Track: O
1 Specium v Ref Lvl ONfsat 30.00 4B 5HZ| |1 spoctium v Ref Lvi Offeat 30.00 4B Mkr1 29.18! GHz|
Scale/Div 10 dB Ref Level 13.33 dBm ™| |ScalefDiv 10 d8 Ref Level 13.33 dBm 40.26 dBm
Log T 0g T
1t 1t
# ]

Start 26,500 GHz

#Res BW 1.0 MHz

i
#Video BWY 3.0 MHz

Local
B e
Sweep ~10.7 ms (1001 pts)

Local
B e
Sweep ~10.7 ms (1001 pts)

i
#Video BV 3.0 MHz

Start 26,500 GHz

[#Res BW 1.0 MHz

Sl 2 It VIR (oWl i a I VIR
Plot 7.5.51 Spurious emission measurements in 26.5 - 32 GHz range at high carrier frequency

MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 25 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

KEYSIGHT il RF inpuLZ 500 [t 0.5 D st P T, Log-Poues 3156 KEYSIGHT |mout RF inpulZ 500 fter, 035 0. st v T, Log-Poues 3456

RLGJ %um Ao beakermts | lEan i [Ing FooRun # RLGD %um Ao T lEantian  In FooRun #

L L

1 specun ' Rof Lvi Offsot 30.00 4B MKr1 28.177 5 GHz/ |1 specoum | Rof Lvi Offsot 30.00 48 Mkr1 27.941 0 GHz

T;IBHDN 10d8 R?GLweHS‘S'SdBm 39.85 dBm ??BHDNW\’B R?’LE’VEHSQ'SQBUI 40.45 dBm

\ 4
Start 26.500 GHz #Video BW 1:.0 MHz Stop 32. \.vL.?(:.I.‘ Start 26.500 GHz #Video BW 1:.0 MHz Stop 32. \.vL.?(:.I.‘
#Res BW 1.0 MHz Swaep ~10.7 ms (1001 pts)| #Res BW 1.0 MHz Sweep ~10.7 ms (1001 pts)|
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode: Compliance

Date(s): 03-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa \ Power: 48 VDC
Remarks:

Plot 7.5.52 Spurious emission measurements in 32 - 40 GHz range at low carrier frequency

MODULATION: QPSK (worst case variant)

CHANNEL SPACING: 25 MHz

ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

- Agilent R T - Agilent R T
Mkr1 37.293 GHz Mkr1 37.400 GHz
Rel 0 dBm #Atten 0 dB -42.19 dBm Rel 0 dBm #Atten 0 dB -42.03 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Olist Olist
20 20
dB dB
DI DI
-25.0 @M -25.0 wﬁ;{%
dBm St R W”%W%vaw dBm R AT TS SO R
Lghv | " ot LgAv hufibtromey - il
M1 52 M1 52
§3 FC §3 FC
AA| AA|

ufi): af):
FTun FTun
Swp Swp
Center 36.000 GHz Span 8 GHz  Center 36.000 GHz Span 8 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis) #Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis)

Plot 7.5.53 Spurious emission measurements in 32 - 40 GHz range at mid carrier frequency

MODULATION: QPSK (worst case variant)

CHANNEL SPACING: 25 MHz

ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

- Agilent R T - Agilent R T
Mkr1 37.480 GHz Mkr1 37.373 GHz
Rel 0 dBm #Atten 0 dB -41.67 dBm Rel 0 dBm #Atten 0 dB -41.03 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Olist Olist
20 20
dB dB
DI DI .
-25.0 -25.0
dBm dBm o]
e fr it s IR R PR
LgAv P i LgAv i, SO ]
M1 52 M1 52
§3 FC §3 FC
AA| AA|

afl): afl):
FTun FTun
Swp Swp
Center 36.000 GHz Span 8 GHz  Center 36.000 GHz Span 8 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis) #Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis)
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx

Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.54 Spurious emission measurements in 32 - 40 GHz range at high carrier frequency

MODULATION:

QPSK (worst case variant)

CHANNEL SPACING: 25 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
- Agilent R T - Agilent R T
Mkr1 37.267 GHz Mkr1 37.187 GHz

Rel 0 dBm #Atten 0 dB -42.28 dBm Rel 0 dBm #Atten 0 dB -40.88 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Olist Olist
20 20
dB dB
DI DI
-25.0 > -25.0
dBm 2 dBm
LgAv LgAv  Peodthunfound®™ 7 e oy
M1 52 M1 52
§3 FC §3 FC

AA| AA|
ufi): af):
FTun FTun
Swp Swp
Center 36.000 GHz Span 8 GHz  Center 36.000 GHz Span 8 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis) #Res BW 1 MHz #UBW 3 MHz Sweep 40 ms (601 pis)
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Report ID: AIRRAD_FCC.52632_Rev3.docx
Iil_ Date of Issue: 30-Oct-24

HERMON LABORATORIES

Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m)

Test mode: Compliance

Date(s): 03-Jan-24 Verdict: PASS

Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC

Remarks:

Plot 7.5.55 Spurious emission measurements in 9 kHz - 150 kHz range at mid carrier frequency

MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 50 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

KEYSIGHT |ineut RF lInput Z. 50 0 FeAllon. 0 9B PNO. DestWige  /Avg Type. Log-Power 3456 [KEYSIGHT [Ineut RF linput Z. 50 0 FeAllon. 0 9B PNO. DestWide  Avg Type. Log-Power 56
aL Source: OF Cale OF AvglHold 100100 [RL Source: OFF Cale OF AvglHold 100100
5 fangn e [Froa Ret. Int (5) IFGan Low g Frog Bun R G g e [Frea Ret. Int (5} IF Gan Low g Fros Bun o
. Sig Track: OF ™ Sig Track: OF
N N Mkl 13.512

1 Spectium v Ret Lyl Offset 10.00 4B 1 Spectium v RefLvl ONfsat 10.00 4B Mkri1 13.512 kHz|
Scale/Div 10 d8 Ref Level -6.67 dBm | |ScaleDiv 10 48 Ref Level -6.67 dBm -69.12 dBm
Log T 0g T

1 1

A Local i Local

Start 9.00 kHz #Video BW3.0 kHz S10P 15w menc] [Start .00 kHz #Video BW3.0 kHz L S—
#Res BW 1.0 kHz Sweep 135 ms (1001 pts)| [#Res BW 1.0 kHz. Sweep 135 ms (1001 pis),
- Dec 28, 2023 ..‘ X Dec 28, 2023 ..‘ K
I el i dien oin P L i oin EAS

Plot 7.5.56 Spurious emission measurements in 150 kHz — 30 MHz range at mid carrier frequency

MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 50 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2

KEYSIGHT [irout R rputZ 500 feAlen 0uB PNO_ Fast g Type Log-Power 3156 KEYSIGHT [rout i PputZ 500 feAlen 0uB PNO_ Fast g Type Log-Power 3156
L Saurce: Of (ate: OF AvgjHokt >100/100 . L Saurce: Off (ate O AugjHokt >100/100 .
57 Jugn e [Frea Ret. Int is) IF Gain: Lo T Free Run e 57 Jugn e [Frea Ret. Int (5} IF Gain: Lowr Trg: Free Run

oo ig Track. OFF PNNNN w g Track. CF

1 Spattum i Ref Lvl Offset 10.00 dB Mkr1 2 1 Spactum i Rt Lvl Offset 10.00 dB Mkr1

Scale/Div 10 d8 Ref Level -6,67 dBm -89 | [ScaleiDiv 10 a8 Ref Level -6,67 dBm -7

Log T Log T

167 167

i 1l

i !
. s ] s

Start 150 kHz #Video BW 30 kHz $10p Jaru e ne| [Start 150 kHZ #Video BW 30 kHz TR —
#Res BW 10 kHz Sweap 285 ms (1001 pts)| [#Res BW 10 kHz Sweap 285 ms (1001 pts)
- Dec 28, 2023 n‘ EY | Dec 28, 2023 n‘ WK
q Ml ? RS i M1 el | P e .11 B EA
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24 Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 % Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.57 Spurious emission measurements in 30 - 1400 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
50 MHz
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Plot 7.5.58 Spurious emission measurements in 1400 - 3000 MHz range at mid carrier frequency
MODULATION: QPSK (worst case variant)
CHANNEL SPACING: 50 MHz
ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
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Test specification: Section 90.210, Conducted spurious emissions

Test procedure: 47 CFR, Sections 2.1051 and 90.210(m)

Test mode: Compliance ——

Date(s): 03-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC
Remarks:

Plot 7.5.59 Spurious emission measurements in 3000 - 4915 range at mid carrier frequency

MODULATION: QPSK (worst case variant)

CHANNEL SPACING: 50 MHz

ANTENNA CHAIN: #1 ANTENNA CHAIN: #2
KEYSIGHT insut RF oz Sa Al 043 NG Fa s T Lo o 3456 KEYSIGHT [out R Uz SOl A0 O Fa i T Lo o
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Test specification:

Section 90.210, Conducted spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24 Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 % Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

Plot 7.5.60 Spurious emission measurements in 5015 - 18000 MHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
- ANTENNA CHAIN: #1

QPSK (worst case variant)

50 MHz
ANTENNA CHAIN: #2
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Plot 7.5.61 Spurious emission measurements in 18 — 26.5 GHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)
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ANTENNA CHAIN: #2
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Report ID: AIRRAD_FCC.52632_Rev3.docx

Date of Issue: 30-Oct-24

Test specification:

Section 90.210, Conducted

spurious emissions

Test procedure:

47 CFR, Sections 2.1051 and 90.210(m)

Test mode:

Compliance

Date(s):

03-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa

Power: 48 VDC

Remarks:

Plot 7.5.62 Spurious emission measurements in 26.5 - 32 GHz range at mid

carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)

50 MHz

ANTENNA CHAIN: #2
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Plot 7.5.63 Spurious emission measurements in 32 - 40 GHz range at mid carrier frequency

MODULATION:
CHANNEL SPACING:
ANTENNA CHAIN: #1

QPSK (worst case variant)

50 MHz

ANTENNA CHAIN: #2
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HERMON LABORATORIES

Test specification: Section 90.213, Frequency stability
Test procedure: 47 CFR, Section 2.1055
Test mode: Compliance ——
Date(s): 03-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC
Remarks:
7.6  Frequency stability test
7.6.1 General
This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are given in
Table 7.6.1.
Table 7.6.1 Frequency stability limits
e e ETEy, 144 Maximum allowed frequency displacement
ppm Hz
4945.0 NA
4965.0 NA NA
4985.0 NA
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 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.
7.6.2.3 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.
7.6.2.4 The above procedure was repeated at 0°C and at the lowest test temperature.
7.6.2.5 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.
7.6.2.6 Frequency displacement was calculated and compared with the limit as provided in Table 7.6.2.

Figure 7.6.1 Frequency stability test setup

Variable | = oo ToTTT oo
power supply

Spectrum
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‘ [
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3 |
|
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| |
| |
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Test specification:

Section 90.213, Frequency stability

Test procedure:

47 CFR, Section 2.1055

Test mode:

Compliance

Date(s):

03-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity: 44 %

Air Pressure: 1016 hPa

| Power: 48 VDC

Remarks:

OPERATING FREQUENCY:
NOMINAL POWER VOLTAGE:
TEMPERATURE STABILIZATION PERIOD:
POWER DURING TEMPERATURE TRANSITION:

SPECTRUM ANALYZER MODE:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

Table 7.6.2 Frequency stability test results
4940.0 — 4990.0 MHz

48 VDC
20 min
Off
Counter
1Hz

3 kHz

MODULATION: Unmodulated
Frequency, MHz Max frequency drift, Hz Max frequency drift, ppm
T.oC Voltage,
L2 Start up | 1st min | 2nd min | 3rd min | 4th min | 5th min | 10th min Positive Negative Positive Negative
Low channel 4945 MHz
-30 nominal 4945006202.107 J4945006202.140 |4945006202.318 J4945006202.352 |4945006202.400 J4945006202.331 | 4945006202.408 N/A -5.473 N/A N/A
-20 nominal 4945006198.859 NA NA NA NA NA 4945006199.632 N/A -2.753 N/A N/A
-10 nominal 4945006197.405 NA NA NA NA NA 4945006197.806 N/A -0.927 N/A N/A
0 nominal 4945006196.295 4945006196.385 |4945006196.391 |4945006195.363 J4945006196.234 |4945006196.598 | 4945006196.261 1.516 N/A N/A N/A
10 nominal 4945006194.494 NA NA NA NA NA 4945006194.777 2.385 N/A N/A N/A
20 55.2 4945006197.010 NA NA NA NA NA 4945006196.870 0.009 -0.131 N/A N/A
20 48.0 4945006197.053 NA NA NA NA NA 4945006196.879* 0.000 -0.174 N/A N/A
20 40.8 4945006197.012 NA NA NA NA NA 4945006196.862 0.017 -0.133 N/A N/A
30 nominal 4945006195.928 [4945006195.872 §4945006195.936 J4945006195.944 J4945006195.828 J4945006195.669 | 4945006195.421 1.458 N/A N/A N/A
40 nominal 4945006195.082 NA NA NA NA NA 4945006184.926 11.953 N/A N/A N/A
50 nominal 4945006194.919 J4945006194.758 |4945006194.829 |4945006194.821 J4945006194.746 §4945006194.730 | 4945006194.506 2.373 N/A N/A N/A
Mid Channel 4965 MHz
-30 nominal 4965006212.048 J4965006212.009 J4965006212.065 |4965006211.995 J4965006211.961 §4965006211.996 | 4965006212.205 3.893 N/A N/A N/A
-20 nominal 4965006210.343 NA NA NA NA NA 4965006210.452 3.545 N/A N/A N/A
-10 nominal 4965006208.785 NA NA NA NA NA 4965006208.483 7.405 N/A N/A N/A
0 nominal 4965006207.464 J4965006207.138 |4965006206.924 |4965006207.042 J4965006207.523 §4965006207.071 | 4965006207.110 8.964 N/A N/A N/A
10 nominal 4965006205.900 NA NA NA NA NA 4965006206.201 9.988 N/A N/A N/A
20 55.2 4965006220.781 NA NA NA NA NA 4965006215.376 0.512 -4.893 N/A N/A
20 48.0 4965006223.508 NA NA NA NA NA 4965006215.888* 0.000 -7.620 N/A N/A
20 40.8 4965006221.378 NA NA NA NA NA 4965006215.595 0.293 -5.490 N/A N/A
30 nominal 4965006210.420 [4965006210.244 §4965006210.431 J4965006210.189 J4965006210.142 §4965006210.146 | 4965006209.569 6.319 N/A N/A N/A
40 nominal 4965006207.734 NA NA NA NA NA 4965006207.269 8.619 N/A N/A N/A
50 nominal 4965006205.932 4965006205.893 J4965006205.719 |4965006205.810 J4965006205.788 J4965006205.835 | 4965006205.664 10.224 N/A N/A N/A
High channel 4985 MHz
-30 nominal 4985006211.107 J4985006211.112 J4985006211.054 |4985006211.031 J4985006211.074 J4985006211.047 | 4985006211.289 N/A -7.894 N/A N/A
-20 nominal 4985006209.785 NA NA NA NA NA 4985006209.404 N/A -6.390 N/A N/A
-10 nominal 4985006207.625 NA NA NA NA NA 4985006207.411 N/A -4.230 N/A N/A
0 nominal 4985006205.879 J4985006206.553 | 4985006206.35 |4985006206.970 |4985006205.811 J4985006206.094 | 4985006206.010 N/A -3.575 N/A N/A
10 nominal 4985006204.625 NA NA NA NA NA 4985006204.474 N/A -1.230 N/A N/A
20 55.2 4985006203.914 NA NA NA NA NA 4985006203.303 0.092 -0.519 N/A N/A
20 48.0 4985006203.782 NA NA NA NA NA 4985006203.395* 0.000 -0.387 N/A N/A
20 40.8 4985006203.633 NA NA NA NA NA 4985006203.444 N/A -0.238 N/A N/A
30 nominal 4985006202.686 ]4985006202.691 §4985006202.649 ]4985006202.655 J4985006202.500 J4985006202.577 | 4985006202.511 0.895 N/A N/A N/A
40 nominal 4985006201.922 NA NA NA NA NA 4985006201.868 1.527 N/A N/A N/A
50 nominal 4985006201.500 J4985006201.439 J4985006201.441 |4985006201.369 J4985006201.397 J4985006201.289 | 4985006201.239 2.156 N/A N/A N/A

* - Reference frequency

Notel: As no limit is specified by the applicable rule for 4940.0 — 4990.0 MHz band the test results are given in Table above
for information purpose only.

Reference numbers of test equipment used

[ HL 3230

[ HL5376 |

HL 5391

HL 5933 |

Full description is given in Appendix A.
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Date of Issue: 30-Oct-24

Test specification:

FCC 47 CFR, Section 15.107, Conducted emissions

Test procedure:

ANSI C63.4, Section 7.3

Test mode:

Compliance

Date(s):

07-Jan-24

Verdict:

PASS

Temperature: 23 °C

| Relative Humidity:

48 %

Air Pressure: 1014 hPa

| Power: 48 VDC

Remarks:

8 Emissions tests according to 47CFR part 15 subpart B requirements

8.1 Conducted emissions
8.1.1 General
This test was performed to measure common mode conducted emissions at the mains power port.
Specification test limits are given in Table 8.1.1. The worst test results (the lowest margins) were recorded in Table
8.1.2 and shown in the associated plots.
Table 8.1.1 Limits for conducted emissions
F Class B limit, Class A limit,
requency, dB(nV) dB(uV)
MH
z QP AVRG QP AVRG
0.15-0.5 66 - 56* 56 - 46* 79 66
0.5-5.0 56 46 73 60
5.0-30 60 50 73 60
* The limit decreases linearly with the logarithm of frequency.
8.1.2  Test procedure
8.1.2.1 The EUT was set up as shown in Figure 8.1.1 and associated photographs, energized and the performance check
was conducted.
8.1.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 8.1.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.
8.1.2.3 The position of the device cables was varied to determine maximum emission level.
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Test specification: FCC 47 CFR, Section 15.107, Conducted emissions

Test procedure: ANSI C63.4, Section 7.3

Test mode: Compliance ——

Date(s): 07-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 48 % Air Pressure: 1014 hPa | Power: 48 VDC
Remarks:

Figure 8.1.1 Setup for conducted emission measurements, table-top equipment
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Test specification:

FCC 47 CFR, Section 15.107, Conducted emissions

Test procedure:

ANSI C63.4, Section 7.3

Test mode: Compliance _—
Date(s): 07-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 48 % Air Pressure: 1014 hPa | Power: 48 VDC
Remarks:
Table 8.1.2 Conducted emission test results
LINE: AC mains
LIMIT: Class B
EUT OPERATING MODE: Stand-by
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM

DETECTORS USED:
FREQUENCY RANGE:

PEAK / QUASI-PEAK / AVERAGE

150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequenc — Measured Measured
q Y, emission, S Limit, Margin, S Limit, Margin, Line ID Verdict
MHz dB(uV) emission, dB (V) dB* emission, dB (V) dB*
a dB(uv) i dB(uV) s
No emission found L1 Pass
No emission found L2 Pass
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
| HL3016 | HL3230 [ HL5558 | HL5707 | HL5937 | HL7546 |

Full description is given in Appendix A.
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Test specification: FCC 47 CFR, Section 15.107, Conducted emissions

Test procedure: ANSI C63.4, Section 7.3

Test mode: Compliance ——

Date(s): 07-Jan-24 Verdict: PASS
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Remarks:

Plot 8.1.1 Conducted emission measurements
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Plot 8.1.2 Conducted emission measurements
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Test specification: FCC 47 CFR, Section 15.109, Radiated emissions
Test procedure: ANSI C63.4, Section 8.3
Test mode: Compliance ——
Date(s): 03-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC
Remarks:
8.2 Radiated emission measurements
8.2.1  General
This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given
in Table 8.2.1.
Table 8.2.1 Radiated emission test limits
F Class B limit, Class A limit,
requency, dB(uVv/m) dB(uV/m)
MHz . . . .
10 m distance 3 m distance 10 m distance 3 m distance
30 -88 29.5* 40.0 39.0 49.5*
88 - 216 33.0* 435 435 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5* 54.0 49.5 60.0*
* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor
as follows: Limsz = Limsz + 20 log (S1/S2),
where Siand Sz — standard defined and test distance respectively in meters.
8.2.2  Test procedure for measurements in semi-anechoic chamber
8.2.2.1 30 —1000 MHz range. The EUT was set up as shown in Figure 8.2.1 and the associated photograph/s, energized
and the EUT performance was checked.
8.2.2.2 The measurements were performed in the anechoic chamber at 3 m test distance. The specified frequency range
was investigated with the antenna connected to the EMI receiver. To find the highest emission the turntable was
rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical and horizontal polarizations.
The EUT cables position was varied to maximize emission.
8.2.2.3 1000 -40000 MHz range. The EUT was set up as shown in Figure 8.2.2 and the associated photograph/s, energized
and the EUT performance was checked.
8.2.2.4 The measurements were performed in the semi anechoic chamber at 3 m test distance. The specified frequency
range was investigated with the antenna connected to the EMI receiver. To find the highest emission the turntable
was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical and horizontal
polarizations. In order to stay within the 3 dB beamwidth while keeping the antenna height scanned from 1to 4 m, a
few sweeps with different antenna angles over the entire height were performed.
8.2.2.5 The worst test results with respect to the limits were recorded in Table 8.2.2 and shown in the associated plots.
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| Power: 48 VDC

Remarks:

Figure 8.2.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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HERMON LABORATORIES

Report ID: AIRRAD_FCC.52632_Rev3.docx
Date of Issue: 30-Oct-24

Test specification:

FCC 47 CFR, Section 15.109, Radiated emissions

Test procedure:

ANSI C63.4, Section 8.3

Test mode: Compliance _—
Date(s): 03-Jan-24 Verdict: PASS
Temperature: 23 °C | Relative Humidity: 44 % Air Pressure: 1016 hPa | Power: 48 VDC
Remarks:
Table 8.2.2 Radiated emission test results
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Stand-by

TEST SITE:

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:

SEMI ANECHOIC CHAMBER

3m

PEAK / QUASI-PEAK
30 MHz — 1000 MHz

RESOLUTION BANDWIDTH: 120 kHz
Quasi-peak
Peak Antenna | Turn-table
Frequency, emission, Megsu_red Limit, Margin, Ant.ennla height, position**, Verdict
MHz dB(uV/m) emission, dB(uv/m) dB* polarization m degrees
dB(uVv/m) H
90.493 33.45 28.51 43.50 -14.99 Vertical 1.02 -70
100.487 33.20 30.72 43.50 -12.78 Vertical 1.00 -134
236.191 35.39 31.44 46.00 -14.56 Vertical 1.02 -137 Pass
325.023 37.39 33.29 46.00 -12.71 Vertical 1.00 -120
434.256 36.89 32.97 46.00 -13.03 Vertical 1.02 24
521.547 31.49 24.89 46.00 -21.11 Vertical 1.02 41
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 25000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Peak Average
RIS EE, Measured Limit, |Margin,|Measured| Limit, |Margin,| Antenna Ant_enna Turr_]-_table .
o o A height, | position**, | Verdict
MHz emission, emission, polarization m degrees
dB(uV/m) |dB(uv/im)] dB* |dBuVv/m)|dB(uVv/m)] dB*
1040.175 44.01 74.00 -29.99 41.25 54.00 -12.75 Vertical 1.04 -170
1624.907 36.19 74.00 -37.81 27.94 54.00 -26.06 Vertical 1.88 -8 Pass
1933.190 38.59 74.00 -35.41 24.30 54.00 -29.70 Vertical 1.00 180
2125.212 35.48 74.00 -38.52 25.25 54.00 -28.75 | Horizontal 2.09 136
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 3230 HL 3903 HL 4015 HL 4933 HL 4956 HL 5112 HL 5288 HL 5902
HL 7585

Full description is given in Appendix A.

Page 134 of 145





