REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

Antenna 2 / n260

30 — 1000 MHz Result

{5l SULON Lab Chember 2 2028 Jun 4 18:37:51
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{5l SULON Lab Chember 2 2028 Jun 4 1B:37:51
i Rodioted Emissions - 3 Meters
o i Praject Number:4789424849
E ] “IClient:Somsung
i Canfig:EUT
_ : Moce :ENDC_1_18GH=_Ant2_n260_LTE_B56
-5 S HTested by:45574
dlEjm
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Mid Channel / Vertical
Trace Markers
Meter . Corrected o . . .
Frequency " Conversion Limit Margin Azimuth Height
Marker (MHz) RZic:;ng Det VULB9163_749 Below_1G[dB] Factor{dB] Rzzdrrg (dBm) (dB) (Degs) (cm) Polarity
1 979.4453 -61.49 RMS 28.4 27.2 11.8 -48.49 -13 0-360 200 H
2 986.3321 61.47 RMS 283 272 118 -48.57 13 0-360 400 v

RMS - RMS detection

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ASLSMA716V

1 - 18 GHz Result

4EJL SUWON Lab Chomber 2 2028 Jun 4 89:24:53
Rodiated Emissions 3-Meters
- M Project Number:4789424849
8 Client:Samsung
Config:EUT
- Hocle :ENDC_{_18GHz_AntZ_n268_LTE_BES
20 | Tested by 45574
18
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Torge (@7 R e/ iling o ) Flo Fapllom ot e () TR Reirin Db foe G Foo ot Fonitin
Mid Channel / Horizontal
SUL SUWON Lab Chomber 2 2028 Jun 4 89:24:53
48
Rodiated Emissions 3-Meters
- M Project Number:4789424849
8 Client:Samsung
Config:EUT
- Hocle :ENDC_{_18GHz_AntZ_n268_LTE_BES
20 | Tested by 45574
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Freguency (GHz)
Torge (@7 FEIR FeffPhin Uty o = Fio Fapefok Fositim P T Rafrfiin ety Yoe = Fio Topaliods  Posibion
Mid Channel / Vertical
Trace Markers
Meter . Corrected L . .
Frequency " Conversion ; Limit Margin Azimuth Height )
Marker (GHz) RéaB(::;g Det 3117_00168724 10dB_ATT[dB] Factor[dB] ersjaBdrlnng (dBm) (dB) (Degs) (cm) Polarity
1 171 -3.89 RMS 28.8 -21.4 118 15.31 33 -17.69 0-360 150 H
2 1.71 -6.12 RMS 28.8 -21.4 11.8 13.08 33 -19.92 0-360 150 \
Meter Corrected
Marker Frequency Reading Det 3117_00168724 3GHz_HP[dB] Conversion Reading Limit Margin Azimuth Height Polarity
(GHz) (dBm) Factor[dB] dBm (dBm) (dB) (Degs) (cm)
3 17.85599 -63.77 RMS 41.6 -17.3 11.8 -27.67 -13 -14.67 0-360 150 H
4 17.785 -64.5 RMS 41.5 -17.2 11.8 -28.4 -13 -15.4 0-360 150 \4

RMS - RMS detection

** Marker 1 and 2 were the fundamental signal of LTE Band 66 that was used as a representative
anchor band for EN-DC investigations.

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.
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REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

18 — 36.9 GHz Result

.Spe:trum Analyzer 1 |Spectrum Analyzer2 | Spectrum Analyzer 3 +
Swept SA Swept SA Swept SA
KEYSIGHT [nput: RF Input Z-50 Q [#Atten: 10 dB PNO: Fast [Avg Type: Power (RMS) 3as56
RL Corrections: On Preamp: 50.0 GHz Gate: Off /Avg|Hold:>100r100 [~
G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig- Free Run M
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 36.244 6 GHz
Scale/Div 10 dB Ref Level 18.00 dBm -25.16 dBm
Log
9.00
-1.00
Ant 2 10
-21.0 AN
n260 A
-31.0
BW
50MHz 410
-51.0
-61.0
-71.0
Start 18.000 GHz #Video BW 3.0 MHz* Stop 36.900 GHz,
#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pts)|
May 20, 2020 | [ #
"0 2R e LY
Mid Channel / Horizontal
Spectrum Analyzer 1 |Spectrum Analyzer 2 |Specirum Analyzer 3 +
Swept SA Swept SA Swept SA
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast IAvg Type: Power (RMS) 3456
RL Corrections: On Preamp: 50.0 GHz Gate: Off /AvglHold:>100r100 |
@ Align: Auto Freq Ref: Int (S) pW Path: Standard IF Gain: Low \Trig: Free Run M e
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 35.556 7 GHz,
ScaleiDiv 10 dB Ref Level 19.00 dBm -25.40 dBm
Lo
9.00
-1.00
Ant 2 1.0
-21.0 1
n260 $
-31.0 =
BW
50MHz 410 [P
-51.0
-61.0
-70
Start 18.000 GHz #Video BW 3.0 MHz" Stop 36.900 GHz
#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pts)|
May 20, 2020 A % 0| [ ¥
"2 e A
Mid Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ABLSMA716V

Spectrum Analyzer 1 .Speclrum Analyzer 2 .Speclrum Analyzer 3 +
Swept SA Swept SA Swept SA
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast |Avg Type: Power (RMS) 3456
RL Corrections: On Preamp: 50.0 GHz Gate: Off /AvglHold:>100r100 |
. Align: Auto Freq Ref: Int (S) WW Path- Standard IF Gain: Low Trig: Free Run Mo e
NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 35.328 5 GHz
Scale/Div 10 dB Ref Level 19.00 dBm -24.91 dBm|
Log
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-1.00
Ant 2 10
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n260 ¢
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BW
100MHz -41.0
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-61.0
710
Start 18.000 GHz #Video BW 3.0 MHz" Stop 36.900 GHz,
#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pts)|
q (ﬂ May 20, 2020 .:: 0| [ #
9:57:14 PM [(EEIREAS
Mld Channel / Horizontal
[ Analyzer 1 " Analyzer 2 |Spectrum Analyzer 3 +
|Swept SA |Swept sA Swept SA
KEYSIGHT [put: RF Input Z: 50 0 [#Atten: 10 dB PNO: Fast [Avg Type: Power (RMS) 3as56
RL Corrections: On Preamp: 50.0 GHz Gate: Off AvglHold:>100r100 |
G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig- Free Run M
NFE: Adaptive 'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 35.532 1 GHz
Scale/Div 10 dB Ref Level 19.00 dBm -25.29 dBm|
Lo
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Ant 2 10
210 A
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BW
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-61.0
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Start 18.000 GHz #Video BW 3.0 MHz* Stop 36.900 GHz,
#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pts)|
g-) (g May 20, 2020 / ’:: | [ #
11:50-23 PM O o w
M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.

Page 151 of 187
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_30(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789424849-E9V4

FCC ID: ASLSMA716V

DATE: JUN 16, 2020

40.1 — 50 GHz Result

‘..Spe:trum Analyzer 1 |Spectrum Analyzer2  |Spectrum Analyzer 3 |Spectrum Analyzer 4 IE]
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT [nput: RF Input Z-50 Q [#Atten: 10 dB PNO: Fast [Avg Type: Power (RMS) 3as56
Corrections: On Preamp: 50.0 GHz Gate: Off \Avg|Hold:>100/100
RL G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig: Free Run M e
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 42.931 15 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -21.62 dBm|
Log
200
-8.00
Ant 2 0 ')
n260 e .
-38.0 [
BW
50MHz 480
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz* Stop 50.000 GHz,
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
K
CIGONE ke dl-5 4 X WM E
Low Channel / Horizontal
gsz;l‘rusrgl\nalyzer 1, gf\’e;n;l‘rl.lsrxAnalyzerZ |§‘|‘;t\’e;r;'n.lsr‘|;Analyzer 3 |\E]
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast IAvg Type: Power (RMS) 3456
Corrections: On Preamp: 50.0 GHz Gate: Off \Avg|Hold:>100/100
RL @ Align: Auto Freq Ref: Int (S) pW Path: Standard IF Gain: Low \Trig: Free Run M e
NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum v Mkr1 42.931 15 GHz
ScaleiDiv 10 dB Ref Level 12.00 dBm -23.25 dBm
Lo
2.00
-8.00
Ant 2 180 Y
n260 o o
380 il o "
BW
50MHz 480
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz" Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
= = - - - = Vi
"D A2 e W
Low Channel / Vertical
Final Measurement Data Table
8 Antenn. " ] ri - 8
Frequency | Bandwidth . t? a X-Axis Y-Axis Spu ous Limit | Margin
EUT Beam | Modulation | Polarization Emission Level
[MHz] [MHz] [degree] | [degree] [dBm] [dB]
[HV [dBm]
42930.99 50 MIMO QPSK H 253 86 -21.28 -13.00 -8.28
42931.02 50 MIMO QPSK \' 261 56 -23.20 -13.00 | -10.20
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REPORT NO: 4789424849-E9V4
FCC ID: ASLSMA716V

DATE: JUN 16, 2020

Spectrum Analyzer 1 .Speclrum Analyzer 2 .Speclrum Analyzer 3 .Speclrum Analyzer 4 ‘,. B
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast |Avg Type: Power (RMS) 3456
Corrections: On Preamp:500 GHz ~ (Gate: Off AvgHold>100/100 | T
RL . Align: Auto Freq Ref: Int (S) WW Path- Standard IF Gain: Low Trig: Free Run Mo e
0l NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum [ Mkr1 44.083 02 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -25.69 dBm|
Log
200
-8.00
Ant 2 -18.0 ?
n260 -28.0 | o
-38.0
BW
50MHz -43.0
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz" Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
( ( ( ( May 21, 2020 A Y3
=20 a2 e IS SN
Mid Channel / Horizontal
£ Analyzer 1 | Analyzer?  |Spectrum Analyzer 3
|Swept SA nalyeer "|swept sA neveer |sfvip|' A |@
KEYSIGHT [nput RF input Z: 50 0 [#Atten 10 dB PNO: Fast [Avg Type: Power (RMS) S .se
Corrections: On Preamp:50.0 GHz  (Gate: Off AvgHold:>1001100 | 7
RL G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig: Free Run M e
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 44.083 02 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -23.20 dBm
200
-8.00
Ant 2 180
n260 0 Lo
-38.0
BW
50MHz 480
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz* Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
May 21, 2020 i
E UGG ka5 3 IS5 SN
Mid Channel / Vertical
Final Measurement Data Table
. Antenna . . Spurious - .
Frequency | Bandwidth . o X-Axis Y-Axis . P . Limit Margin
EUT Beam | Modulation | Polarization Emission Level
[MHz] [MHZ] [degree] | [degree] [dBm] [dB]
[HV] [dBm]
44082.97 50 MIMO QPSK H 271 86 -29.75 -13.00 | -16.75
44083.00 50 MIMO QPSK \ 210 47 -25.24 -13.00 | -12.24
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REPORT NO: 4789424849-E9V4
FCC ID: ASLSMA716V

DATE: JUN 16, 2020

Spectrum Analyzer 1 .Speclrum Analyzer 2 .Speclrum Analyzer 3 .Speclrum Analyzer 4 ‘,. B
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast |Avg Type: Power (RMS) 3456
Comections: On Preamp: 50.0 GHz Gate: Off |Avg|Hold >100/100
RL . Align: Auto Freq Ser Int (S) W pafh; Standard IF (;ain: Low mf;”; Free Run Mo e
= NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum ¥ Mkr1 46.233 30 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -25.82 dBm|
Log
200
-8.00
Ant 2 480
. ¢
n260 280 —
-38.0
BW
50MHz -43.0
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz" Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
: : - - " = ~
=20 a2 e LN
High Channel / Horizontal
i“Swepl SAAnaIyzer 1 'iSwepi SAAnaIyzer 2 |g‘|')ve:g|msrg Analyzer 3 |@
KEYSIGHT [input /F Input Z- 50 Q [#Atien: 10 dB PNO: Fast [Avg Type: Power (RMS) .
RL Comections: On Preamp: 50.0 GHz Gate: Off AvglHold>100/100 [ " ©
G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig: Free Run M e
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 46.233 63 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -25.41 dBm
200
-8.00
Ant 2 180
¢
n260 0 ’
-38.0 -+ -
BW
50MHz 480
58.0
-68.0
78.0
Start 40.100 GHz #Video BW 3.0 MHz* Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
¥
E UG kb5 3 N
High Channel / Vertical
Final Measurement Data Table
. Antenna . . Spurious - .
Frequency | Bandwidth . o X-Axis Y-Axis . P . Limit Margin
EUT Beam | Modulation | Polarization Emission Level
[MHz] [MHZ] [degree] | [degree] [dBm] [dB]
[HV [dBm]
46233.42 50 MIMO QPSK H 278 82 -28.86 -13.00 | -15.86
46233.38 50 MIMO QPSK \ 231 34 -27.64 -13.00 | -14.64
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ASLSMA716V

| Analyzer 1 "‘I Analyzer 2 |Spectrum Analyzer 3 B
Swept SA |Swept sA Swept SA
KEYSIGHT [nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Power (RMS) 3456
Corrections: On Preamp: 50.0 GHz Gate: Off Avg|Hold>100/100
RL (] Align: Auto Freq Ref: Int (S) WW Path: Standard IF Gain: Low Trig: Free Run Mo
NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum v Mkr1 42.931 15 GHz|
Scale/Div 10 dB Ref Level 12.00 dBm -22.57 dBm)|
Log
2.00
-8.00
Ant 2 180 Y
n260 280 IR
-38.0
BW
100MHz 480
58.0
68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz* Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
: - " = - : S~y
=9 2N e L2 B E Y
Low Channel / Horizontal
\ga:r_;(ruslg Analyzer 1 'gmg(n.lsr‘l; Analyzer 2 |g‘|')’e;;l'rusr‘|; Analyzer 3 |E]
KEYSIGHT [input RF nput Z:50 0 [#Atien: 10 dB PNO: Fast [Avg Type: Power (RMS) .
RL 5D g Ao FiegRer m(8) W ot Siandard I Gain Low T Feorn M
- NFE: Adaptive \Sig Track: Off AMNNNN
1 Spectrum ¥ Mkr1 42.930 91 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -22.48 dBm
Log
200
-8.00
Ant 2 180 ')
n260 e
-33.0 [
BW
100MHz 480
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz" Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
a A 'V
EGaYa e d -+ il e
Low Channel / Vertical
Final Measurement Data Table
Frequency | Bandwidth . Antgnng X-Axis Y-Axis Spgrlous Limit Margin
EUT Beam | Modulation | Polarization Emission Level
[MHz] [MHzZ] [degree] | [degree] [dBm] [dB]
[HV] [dBm]
42931.04 100 MIMO QPSK H 237 79 -20.34 -13.00 -7.34
42931.07 100 MIMO QPSK \ 265 65 -23.86 -13.00 | -10.86
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ASLSMA716V

Spectrum Analyzer 1 .Speclrum Analyzer 2 .Speclrum Analyzer 3 |E}
Swept SA Swept SA Swept SA
KEYSIGHT |nput:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast |Avg Type: Power (RMS) 3456
Comections: On Preamp: 50.0 GHz Gate: Off |Avg|Hold >100/100
RL . Align: Auto Freq Ref: Int (S) WW Path- Standard IF Gain: Low Trig: Free Run Mo e
NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum ¥ Mkr1 44.083 02 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -23.01 dBm|
Log
200
-8.00
Ant 2 480
n260 280
38.0 o9 T
BW
100MHz -43.0
-58.0
-68.0
-78.0
Start 40.100 GHz #Video BW 3.0 MHz" Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
o0 .2 e LN
Mid Channel / Horizontal
i“Swepl SAAnaIyzer 1 'iSwepi SAAnaIyzerZ |g‘|')ve:g|msrg Analyzer 3 |@
KEYSIGHT [input /F Input Z- 50 Q [#Atien: 10 dB PNO: Fast [Avg Type: Power (RMS) 3as5le
RL 0 Comections: On Preamp: 50.0 GHz Gate: Off AvglHold>100100 |
G laign Ao Freq Ref: Int (S) W Path- Standard IF Gain: Low Trig: Free Run M e
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 44.083 02 GHz
SLralelDiv 10dB Ref Level 12.00 dBm -25.00 dBm
0!
200
-8.00
Ant 2 180
]
n260 80 W
-38.0 e e e
BW
100MHz 480
58.0
-68.0
78.0
Start 40.100 GHz #Video BW 3.0 MHz* Stop 50.000 GHz
#Res BW 1.0 MHz Sweep 34.7 ms (40001 pts)
¥
E UGG ka5 3 N
Mid Channel / Vertical
Final Measurement Data Table
Frequency | Bandwidth . Anttl-:tnn-a X-Axis Y-Axis $pgrlous Limit Margin
EUT Beam | Modulation | Polarization Emission Level
[MHz] [MHZ] [degree] | [degree] [dBm] [dB]
[HV] [dBm]
44083.06 100 MIMO QPSK H 236 60 -24.84 -13.00 | -11.84
44083.03 100 MIMO QPSK \ 233 86 -27.28 -13.00 | -14.28
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REPORT NO: 4789424849-E9V4

DATE: JUN 16, 2020
FCC ID: ASLSMA716V

Spectrum Analyzer 1 .Speclrum Analyzer 2 .Speclrum Analyzer 3 +
Swept SA Swept SA Swept SA
KEYSIGHT |Input:RF Input Z: 50 Q #Atten: 10 dB PNO: Fast |Avg Type: Power (RMS) 3456
RL Corrections: On Preamp: 50.0 GHz Gate: Off /AvglHold:>100r100 |
6o Align: Auto Freq Ref: Int (S) LW Path: Standard IF Gain: Low Trig: Free Run M e
NFE: Adaptive Sig Track: Off ANNNNN
1 Spectrum v Mkr1 40.499 82 GHz
ScaleiDiv 10 dB Ref Level 12.00 dBm -28.18 dBm
Lo
2.00
-8.00
Ant 2 -18.0
280 ’ -
n260
-38.0
BW
100MHz 480

-58.0

-68.0

-78.0

Start 40.100 GHz
#Res BW 1.0 MHz

€0 C M2 e

High Channel / Horizontal

#Video BW 3.0 MHz* Stop 50.000 GHz

Sweep 34.7 ms (40001 pts)

LY

Analyzer 1 " Analyzer 2 |Spectrum Analyzer 3 +
|Swept SA |swept sA Swept SA
KEYSIGHT [nput: RF Input Z: 50 0 [#Atten: 10 dB PNO: Fast [Avg Type: Power (RMS) 31256
RL Corrections: On Preamp: 50.0 GHz Gate: Off /Avg|Hold:>100r100 |
G laign Ao Freq Ref: Int (S) LW Path- Standard IF Gain: Low Trig- Free Run M
NFE: Adaptive 'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 40.499 77 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -27.48 dBm|
200
8.00
Ant 2 -18.0
n260
380 Y IR il
BW
100MHz 480

-58.0

-68.0

-78.0

Start 40.100 GHz

#Video BW 3.0 MHz"

Stop 50.000 GHz,

#Res BW 1.0 MHz

Sweep 34.7 ms (40001 pts)

IR IR

°

S S

High Channel / Vertical

Final Measurement Data Table

. Antenna . . Spurious . .

Fr([e&ﬂezr;cy Be}ﬁm (]jth EUT Beam| Modulation | Polarization [é((;g;(:e] [c]:'g;(:e] EmisZion Level [I&gnr:]t] M@E]m
[HV] [dBm]

40499.42 100 MIMO QPSK H 225 63 -33.73 -13.00 | -20.73

40499.26 100 MIMO QPSK \ 251 37 -32.21 -13.00 | -19.21
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REPORT NO: 4789424849-E9V4

FCC ID: ABLSMA716V

DATE: JUN 16, 2020

50 — 75 GHz Result

‘Swepl SA

.Spe:trum Analyzer 1

KEYSIGHT [Input: Ext Mixer Corrections: On PNO: Fast [Avg Type: Power (RMS) 3as56
RL Freq Ref: Int (S) Gate: Off /Avg|Hold:>100r100 [~
G Jaiign: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 50.805 625 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -39.68 dBm
Log
-10.0
-20.0
Ant 2 300
-40.0 ’
n260
-50.0
BW
50MHz -60.0
-70.0
-80.0
-90.0
Start 50.00 GHz #Video BW 3.0 MHz* Stop 75.00 GHz|
#Res BW 1.0 MHz Sweep 33.3 ms (50001 pts)|

DGR s

LY

Mid Channel / Horizontal

Spectrum Analyzer 1

Swept SA
KEYSIGHT |Input: Ext Mixer Corrections: On PNO: Fast IAvg Type: Power (RMS) 3456
RL Freq Ref: Int (S) Gate: Off /AvglHold:>100r100 |
G Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run M
Sig Track: Off ANNNNN
1 Spectum \ Mkr1 50.756 250 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -39.85 dBm|
Lo
-10.0
200
Ant 2 -30.0
-40.0 ’
n260
-50.0
BW
50MHz 600
-70.0
-80.0
-90.0
Start 50.00 GHz #Video BW 3.0 MHz" Stop 75.00 GHz
#Res BW 1.0 MHz Sweep 33.3 ms (50001 pts)|

(Q May 15, 2020 |
5.29:52 AM

i Y

M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ABLSMA716V

Spectrum Analyzer 1

Swept SA
KEYSIGHT |input: Ext Mixer Corrections: On PNO: Fast |Avg Type: Power (RMS) 3456
RL Freq Ref: Int (S) Gate: Off /AvgHold:>100/100 | T
(] Align: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
Sig Track: Off ANNNNN
1 Spectrum v Mkr1 50.503 125 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -38.93 dBm|
Log
-10.0
-20.0
Ant 2 -300
-40.0
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 50.00 GHz #Video BW 3.0 MHz" Stop 75.00 GHz|
#Res BW 1.0 MHz Sweep 33.3 ms (50001 pts)|

o0

e Y

Mid Channel / Horizontal

.Spel:trum Analyzer 1

Swept SA
KEYSIGHT [input Ext Mixer Comections: On PNO: Fast [Avg Type: Power (RMS) .
RL Freq Ref: Int (S) Gate: Off AvglHold>100/100 [ " ©
G Jaiign: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 64.217 500 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -39.85 dBm
Lo
-10.0
200
Ant 2 300
-40.0 .
n260
-50.0
BW
100MHz -60.0
70.0
-80.0
-90.0
Start 50.00 GHz #Video BW 3.0 MHz* Stop 75.00 GHz,
#Res BW 1.0 MHz Sweep 33.3 ms (50001 pts)|

w2

Mid Channel / Vertical

i Y

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.

Page 159 of 187
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_30(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ABLSMA716V

75 — 110 GHz Result

.Spe:trum Analyzer 1
Swept SA

KEYSIGHT [input Ext Mixer Comections: On PNO: Fast [Avg Type: Power (RMS)

3456
Freq Ref: Int (S) Gate: Off /Avg|Hold:>100r100 [~
RL GBI aign: Auto NFE: Adaptive IF Gain: Low Trig: Free Run M

'Sig Track: Off ANNNNN

1 Spectrum v Mkr1 108.957 875 GHz|

Scale/Div 10 dB Ref Level 0.00 dBm -35.20 dBm
Log

-10.0

-20.0

Ant 2 300

n260 -40.0 e A pl el il

BW
50MHz -60.0

-90.0

Start 75.00 GHz #Video BW 3.0 MHz* Stop 110.00 GHz|
#Res BW 1.0 MHz Sweep ~47.1 ms (70001 pts)|

DR ek [

M|d Channel / Horizontal

Spectrum Analyzer 1
Swept SA '
KEYSIGHT |Input: Ext Mixer Corrections: On PNO: Fast IAvg Type: Power (RMS)

3 56
Freq Ref: Int (5) Gate: OFf AvgiHold>100100 | 07
RL G Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MWW W W

'Sig Track: Off ANNNNN

1 Spectrum v Mkr1 107.166 750 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -33.97 dBm
Log

-10.0

-200

Ant 2 -30.0

<

n260 -40.0 N R T——

BW
50MHz 600

Start 75.00 GHz #Video BW 3.0 MHz" Stop 110.00 GHz|
#Res BW 1.0 MHz Sweep ~47.1 ms (70001 pts)|

May 17, 2020 AV
| ? I

M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.

Page 160 of 187
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_30(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

Spectrum Analyzer 1

+|

Swept SA
KEYSIGHT |input: Ext Mixer Corrections: On PNO: Fast |Avg Type: Power (RMS) 3456
RL Freq Ref. Int (S) Gate: Off /AvglHold:>100r100 |
(] Align: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 109.592 250 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -34.82 dBm|
Log
-10.0
-20.0
Ant 2 -300 $
40.0 e — — —
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 75.00 GHz #Video BW 3.0 MHz" Stop 110.00 GHz|
#Res BW 1.0 MHz Sweep ~47.1 ms (70001 pts)|
May 16, 2020 Vi
=) [ 2] ISR TR
Mid Channel / Horizontal
.épel:trum Analyzer 1
Swept SA N
KEYSIGHT [input: Ext Mixer Corrections: On PNO: Fast [Avg Type: Power (RMS) 3as56
RL Freq Ref: Int (S) Gate: Off AvglHold:>100r100 |
G Jaiign: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 109.731 375 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -35.13 dBm
-10.0
-20.0
Ant 2 300 ¥
-40.0 g — - - -
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 75.00 GHz #Video BW 3.0 MHz*

#Res BW 1.0 MHz

Stop 110.00 GHz|
Sweep ~47.1 ms (70001 pts)|

[ (il [?]E522 0

55 VP

M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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110 — 140 GHz Result

.Spe:trum Analyzer 1
Swept SA

KEYSIGHT [input Ext Mixer Comections: On PNO: Fast [Avg Type: Power (RMS)

3456
Freq Ref: Int (S) Gate: Off /Avg|Hold:>100r100 [~
RL G ign: Ao NFE: Adaptive IF Gain: Low Trig: Free Run M

'Sig Track: Off ANNNNN

1 Spectrum v Mkr1 131.634 0 GHz

Scale/Div 10 dB Ref Level 0.00 dBm -33.24 dBm
Log

-10.0

-20.0

Ant 2 300

<

n260 e

BW
50MHz -60.0

-90.0

Start 110.00 GHz #Video BW 3.0 MHz* Stop 140.00 GHz|
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|

a5 c 7D [T

Mid Channel / Horizontal

Spectrum Analyzer 1
Swept SA '
KEYSIGHT |Input: Ext Mixer Corrections: On PNO: Fast IAvg Type: Power (RMS)

3 56
Freq Ref: Int (5) Gate: OFf AvgiHold>100100 | 07
RL o) Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MWW W W

'Sig Track: Off ANNNNN

1 Spectrum v Mkr1 110.105 5 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -33.40 dBm
Log

-10.0

-200

Ant 2 00

n260 Rl

BW
50MHz 600

Start 110.00 GHz #Video BW 3.0 MHz"
#Res BW 1 MHz

(Q Jun 03, 2020 |,
5:05:28 AM

Stop 140.00 GHz
Sweep 40.0 ms (60001 pts)|

i Y

M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ABLSMA716V

Spectrum Analyzer 1
Swept SA '
KEYSIGHT |input: Ext Mixer Corrections: On PNO: Fast |Avg Type: Power (RMS)

Freq Ref: Int (S) Gate: Off AvgHold>100/100 | T
RL . Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run Mo e
Sig Track: Off ANNNNN

1 Spectrum v Mkr1 111.155 0 GHz

Scale/Div 10 dB Ref Level 0.00 dBm -33.05 dBm
Log

-10.0

-20.0

Ant 2 00—
n260 R

BW
100MHz -60.0

Start 110.00 GHz #Video BW 3.0 MHz" Stop 140.00 GHz,
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|

| (2] EE2 O IEE RN

Mid Channel / Horizontal

.Spel:trum Analyzer 1

Swept SA
KEYSIGHT [input Ext Mixer Comections: On PNO: Fast [Avg Type: Power (RMS) .
RL Freq Ref: Int (S) Gate: Off AvglHold>100/100 [ " ©
G laign Ao NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 139.705 5 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -32.93 dBm
Lo
-10.0
200
Ant 2 300 &
~4p.0 [P
n260
-50.0
BW
100MHz -60.0
70.0
-80.0
-90.0
Start 110.00 GHz #Video BW 3.0 MHz* Stop 140.00 GHz
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|

a0 cm

=5

Mid Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.
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REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

140 — 170 GHz Result

.Spe:trum Analyzer 1

‘Swepl SA

+|

KEYSIGHT [Input: Ext Mixer Corections: On PNO: Fast [Avg Type: Power (RMS) 3as56
RL Freq Ref: Int (S) Gate: Off /Avg|Hold:>100r100 [~
G laign Ao NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 166.981 5 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -30.74 dBm|
Log
-10.0
-20.0
Ant 2 300
-40.0 =
n260
-50.0
BW
50MHz 600
-70.0
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHz* Stop 170.00 GHz,
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|
Jun 03, 2020 | ~ 0 K
CIRWEIT ka7 EL YR
Mid Channel / Horizontal
Spectrum Analyzer 1
Swept SA '
KEYSIGHT |Input: Ext Mixer Corrections: On PNO: Fast IAvg Type: Power (RMS) 3456
RL Freq Ref: Int (S) Gate: Off /AvglHold:>100r100 |
@ Align: Auto NFE: Adaptive IF Gain: Low \Trig: Free Run M e
'Sig Track: Off ANNNNN
1 Spectrum v Mkr1 167.177 5 GHz
ScaleiDiv 10 dB Ref Level 0.00 dBm -32.68 dBm
Lo
-10.0
-200
Ant 2 -300
-40.0 e
n260
-60.0
BW
50MHz 600
-70.0
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHz" Stop 170.00 GHz
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|

LI

Jun 03, 2020 |,
5:38.02 AM

S T

M|d Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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Spectrum Analyzer 1
Swept SA '
KEYSIGHT |input: Ext Mixer Corrections: On PNO: Fast |Avg Type: Power (RMS) 3456
RL Freq Ref. Int (S) Gate: Off /AvglHold:>100r100 |
. Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run Mo e
Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 167.436 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -32.30 dBm|
Log
-10.0
-20.0
Ant 2 00 ¢
_40.0 i i
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHz" Stop 170.00 GHz,
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|
Jun 03,2020/, Vi
= ([ 2] 0 e
Mid Channel / Horizontal
.épel:trum Analyzer 1
Swept SA N
KEYSIGHT [input: Ext Mixer Corrections: On PNO: Fast [Avg Type: Power (RMS) 3as56
RL Freq Ref: Int (S) Gate: Off AvglHold:>100r100 |
G laign Ao NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 169.755 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -30.62 dBm
Lo
-10.0
-20.0
Ant 2 300 q
-40.0 St e
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHz* Stop 170.00 GHz,
#Res BW 1 MHz Sweep 40.0 ms (60001 pts)|
Jun 03, 2020 | % K
ClGR S e dhe oLy
Mid Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.
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REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

170 — 200 GHz Result

..Spe:trum Analyzer 1
‘Swepi SA '
KEYSIGHT [Input: Ext Mixer Corrections: On PNO: Fast [Avg Type: Power (RMS) 3as56
RL Freq Ref: Int (S) Gate: Off /Avg|Hold:>100r100 [~
G Jaiign: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 187.138 25 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -29.73 dBm
Log
-10.0
-20.0
Ant 2 300 ¢
-40.0
n260
-50.0
BW
50MHz -60.0
-70.0
-80.0
-90.0
Start 170.00 GHz #Video BW 3.0 MHz* Stop 200.00 GHz,
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)|
May 17, 2020 0 K
=D 2 e, I Y
Mid Channel / Horizontal
Spectrum Analyzer 1
Swept SA '
KEYSIGHT |Input: Ext Mixer Corrections: On PNO: Fast IAvg Type: Power (RMS) 3456
T — Freq Ref: Int (S Gate: Off |Avg[Hold:>100/100
RL q (8) ginold= 10000
G Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run M
ol Sig Track: Off ANNNNN
1 Spectum \ Mkr1 173.057 00 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -29.92 dBm|
Lo
-10.0
200
Ant 2 300 .0
-40.0
n260
-50.0
BW
50MHz 600
-70.0
-80.0
-90.0
Start 170.00 GHz #Video BW 3.0 MHz" Stop 200.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)|
May 17, 2020 A 'V
o 2?2 e Ik
Mid Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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REPORT NO: 4789424849-E9V4
FCC ID: ABLSMA716V

DATE: JUN 16, 2020

Spectrum Analyzer 1
Swept SA '
KEYSIGHT |input: Ext Mixer Corrections: On PNO: Fast |Avg Type: Power (RMS) 3456
Rt M | Freq Ref. Int (S) Gate: Off /AvglHold:>100r100 |
(] Align: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
[l Sig Track: Off ANNNNN
1 Spectrum \ Mkr1 183.755 75 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -30.27 dBm|
Log
-10.0
-20.0
Ant 2 -300 ¢
-40.0
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 170.00 GHz #Video BW 3.0 MHz" Stop 200.00 GHz|
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)|
May 17, 2020 A Vi
= 2 e e
Mid Channel / Horizontal
‘.Spel:ﬁum Analyzer 1
Swept SA N
KEYSIGHT [input: Ext Mixer Corrections: On PNO: Fast [Avg Type: Power (RMS) 3as56
R O | Freq Ref: Int (S) Gate: Off AvglHold:>100r100 |
G Jaiign: Auto NFE: Adaptive IF Gain: Low Trig- Free Run M
'Sig Track: Off ANNRNNN
1 Spectrum v Mkr1 173.568 50 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -29.14 dBm
-10.0
-20.0
Ant 2 300
-40.0
n260
-50.0
BW
100MHz -60.0
-70.0
-80.0
-90.0
Start 170.00 GHz #Video BW 3.0 MHz* Stop 200.00 GHz|
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts),
May 17, 2020 Y1
C GRS a5+ 2 ey
Mid Channel / Vertical

No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ASLSMA716V

7.5. FREQUENCY STABILITY

RULE PART(S)
FCC: 82.1055

LIMITS

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

TEST PROCEDURE

Test procesures for temperature variation

a) Position the EUT in temperature/humidity chamber with power off.

b) Set chamber temperature to -30°C and stabilize the EUT for at least 30 minutes.

¢) Record maximum change in frequency within one minute after powering the EUT.

d) Increase chamber temperature at 10°C intervals from -30°C to 50°C. Record maximum change
in frequency at each temperature.

e) A period of at least 30 minutes is provided to allow stabilization of the equipment at each

temperature level.

Test procesures for voltage variation

a) Position the EUT in temperature/humidity chamber with power off.

b) Set chamber temperature to 20°C.

¢) Record maximum frequency change within one minute after powering the EUT.

d) The primary supply voltage is varied from 85% to 115% of the nominal value for non hand-carried
battery and AC powered equipment. For hand-carried, battery-powered equipment, primary supply

voltage is reduced to the battery operating end point which shall be specified by the manufacturer.

(KDB 842590 D01 Upper Microwave Flexible Use Service vO1 Section 4.5)
(ANSI C63.26-2015 Section 5.6)

NOTE :

The Deviation column in the table below is the amount of deviation measured from the center frequency of
the authorized bands of operation.

5G NR: All Waveforms (CP-OFDM vs DFT-s OFDM) were investigated to determine the worst case
configuration. All modes of operation were investigated and the worst case configuration results are
reported in this section.

RESULTS
See the following pages.
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7.5.1. FREQUENCY STABILITY RESULTS

ANT 1, Band n261

Limit (MHz) 27500 28350

Condition Enilgfo%w ('i‘;';";‘ De‘gzt)i"" Er':dhclg ré)gs@w (i‘;';‘ De‘glzt)iO”
Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 -0.706 -0.000003 28344.5200 | -205.200 -0.000735
Extreme (50°C) 27509.8398 | -216.360 -0.000775 28344.5198 | -199.310 -0.000714
Extreme (40°C) 27509.8398 | -196.480 -0.000704 28344.5197 | -252.540 -0.000904
Extreme (30°C) 27509.8399 | -86.661 -0.000310 28344.5199 | -128.840 -0.000461
Extreme (10°C) Normal 27509.8400 34.346 0.000123 28344.5202 174.690 0.000626
Extreme (0°C) 27509.8401 | 111.480 0.000399 28344.5203 | 286.690 0.001027
Extreme (-10°C) 27509.8404 | 383.700 0.001374 28344.5198 | -205.170 -0.000735
Extreme (-20°C) 27509.8401 | 132.730 0.000475 28344.5199 | -118.780 -0.000425
Extreme (-30°C) 27509.8404 | 427.600 0.001531 28344.5200 19.200 0.000069
15% 27509.8398 51.234 0.000183 28344.5198 | -150.790 -0.000540
Normal (20°C) -15% 27509.8398 2.923 0.000010 28344.5198 | -163.020 -0.000584
End Point | 27509.8399 86.579 0.000310 28344.5201 | -147.550 -0.000528

ANT 1, Band n260

Limit (MHz) 37000 40000
Condition En':jlg:‘NO%W Delta Deviation E:dhé?tz)gw Delta Deviation
Temperature Voltage (MHz) (kHz) (%) (MHz) (kHz) (%)
Normal (20°C) (Ref) 37002.3200 -28.796 -0.000075 39991.2400 | -122.250 -0.000318
Extreme (50°C) 37002.3197 | -289.650 -0.000752 39991.2397 | -292.820 -0.000761
Extreme (40°C) 37002.3197 | -271.790 -0.000706 39991.2398 | -201.970 -0.000525
Extreme (30°C) 37002.3198 | -233.810 -0.000607 39991.2399 | -115.790 -0.000301
Extreme (10°C) Normal 37002.3200 10.226 0.000027 39991.2400 -41.008 -0.000107
Extreme (0°C) 37002.3201 142.830 0.000371 39991.2402 154.160 0.000400
Extreme (-10°C) 37002.3201 86.085 0.000224 39991.2403 324.370 0.000843
Extreme (-20°C) 37002.3201 117.720 0.000306 39991.2401 78.446 0.000204
Extreme (-30°C) 37002.3200 31.391 0.000082 39991.2400 -25.551 -0.000066
15% 37002.3197 -30.841 -0.000080 39991.2399 | -120.100 -0.000312
Normal (20°C) -15% 37002.3197 -37.929 -0.000099 39991.2399 -61.268 -0.000159
End Point | 37002.3198 -45.279 -0.000118 39991.2400 -51.912 -0.000135
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ANT 2, Band n261

Limit (MHz) 27500 28350
o F low F high
Condition End of o@é)w (2‘;';? De‘gzt)ion End of ogw (2‘;';";‘ De‘g;)t)ion
Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 | 84.145 0.000301 28344.5200 | -272.460 -0.000976
Extreme (50°C) 27509.8398 | -219.040 -0.000784 28344.5197 | -284.470 -0.001019
Extreme (40°C) 27509.8398 | -182.660 -0.000654 28344.5196 | -350.310 -0.001254
Extreme (30°C) 27509.8400 14.816 0.000053 28344.5198 | -163.310 -0.000585
Extreme (10°C) Normal | 27509.8402 | 235.860 0.000845 28344.5199 | -74.387 -0.000266
Extreme (0°C) 27509.8403 | 293.250 0.001050 28344.5200 19.318 0.000069
Extreme (-10°C) 27509.8403 | 336.750 0.001206 28344.5201 54.537 0.000195
Extreme (-20°C) 27509.8403 | 325.490 0.001166 28344.5200 | -18.548 -0.000066
Extreme (-30°C) 27509.8403 | 344.710 0.001234 28344.5201 | 120.950 0.000433
15% 27509.8398 | 110.280 0.000395 28344.5196 | -403.720 -0.001446
Normal (20°C) -15% 27509.8398 76.454 0.000274 28344.5197 | -332.170 -0.001190
End Point | 27509.8400 | 85.382 0.000306 28344.5201 | -387.440 -0.001387

ANT 2. Band n260

Limit (MHz) 37000 40000

Condition Enl;lg}NO%W Delta Deviation E:dhclgrz)gw Delta Deviation

Temperature Voltage (MHz) (kHz) (%) (MHz) (kHz) (%)
Normal (20°C) (Ref) 37002.3200 | 341.460 0.000887 39991.2400 -5.268 -0.000014
Extreme (50°C) 37002.3198 | -246.520 -0.000640 39991.2396 | -381.210 -0.000990
Extreme (40°C) 37002.3198 | -212.930 -0.000553 39991.2398 | -229.090 -0.000595
Extreme (30°C) 37002.3198 | -219.850 -0.000571 39991.2398 | -219.510 -0.000570
Extreme (10°C) Normal 37002.3200 5.157 0.000013 39991.2400 -35.227 -0.000091
Extreme (0°C) 37002.3201 | 113.580 0.000295 39991.2401 | 123.430 0.000321
Extreme (-10°C) 37002.3202 | 245.030 0.000636 39991.2403 | 324.860 0.000844
Extreme (-20°C) 37002.3202 | 225.340 0.000585 39991.2403 257.870 0.000670
Extreme (-30°C) 37002.3204 | 398.050 0.001034 39991.2402 | 169.830 0.000441
15% 37002.3198 | 475.280 0.001234 39991.2400 24.651 0.000064
Normal (20°C) -15% 37002.3198 | 349.060 0.000907 39991.2400 -8.840 -0.000023
End Point | 37002.3198 | 387.370 0.001006 39991.2404 | -24.102 -0.000063
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8. Appendix A

8.1. Accreditation Scope

A transmitter operating at 40 GHz requires spurious emissions to be investigated up to 200 GHz. In this
case, the test laboratory scope should reflect that it has capability to measure up to 200 GHz.

UL Korea, Ltd. test sites and facilities are covered under FCC test Firm Registrations #KR0161.

The scope of accreditation can be viewed at
https://apps.fcc.qgov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=N&RequestTi
meout=500&regnum_specified=N&test firm id=7730.
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8.2. VDI Mixer Certificate Report

Model : N9029AV15, S/N : SAX486

CALIBRATION CERTIFICATE

74, SEOICHEON-RQ 578BFON-GIL, MAJANG-MYFON,
ICHFON-SI, GYFONGGHDO, KORFA 17383
TEL :82-31-6456900, FAX :82-31-645-6969

- Certificate No :  IC-2020-04726-R1

- Calibration No : _C-2020-005722 page : 1 of 4

1. Client

- Name : UL Korea, Ltd.

- Address 1 Suwon Test Site: UL Korea, Ltd. Suwon Laboratory218 Maeyeong-ro, Yeongtong-gu,Suwon-si, Gyeonggi-do, 16675, Korea
2. Calibration Subject <>Registration No : 376588

- Description : SA EXTENSION MODULE

- Manufacturer and Model Name : VDI / SAX WR15

- Serial Number : SAX486
3. Date of Calibration : 2020.01.22 The due date of next Calibration : 2021.01.22
4. Environment

- Temperature : (23.4 = 0.1 ) C -Humidity : ( 50 + 2 ) % R.H.

- Location :  Permanent Calibration Lab

(Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea)
5. Traceability
Calibration method and/or brief description

This certifies that the equipment has been calibrated using applicable HCT procedure (HCT: -CS-125-40641) , in compliance
with ISO/IEC 17025. Measurement are traceable to the International System of Unit (SI) via national metrology institutes.

List of used standards/specifications

. Manufacturer and 4 The due date of A
Description Model Name Serial Number et Caliation Calibration laboratory
KEYSIGHT
EXG ANALOG SIGNAL GENERATOR :5317(;3 MY53270544 2020/10/02 HCT CO., LTD.
EPM SERIES POWER METER '::'iLLlE:BT GB42420565 2020/11/02 HCT CO., LTD.
KEYSIGHT
POWER SENSOR V8486A MY56330017 2021/01/03  Keysight Technologies
WR-12 MULTIPLIER SOURCE oML
MODULE S12MS-A 160419-1 2020/09/09 HCT CO., LTD.
WR-19 MULTIPLIER SOURCE OML
MODULE S19MS-A 160516-1 2020/09/09 HCT CO., LTD.
6. Calibration result : Refer to attachment
7. Measurement uncertainty : Refer to attachment

(Confidence level about 95 %, k = 2 )

Measurements performed by = | Approved by
affirmation | Name : Meenji Park i Title Technical Cal. Manager %
Name Seungchan Lee ature)

The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme,
which signed the ILAC-MRA.

2020. 06. 02

Accredited by KOLAS, Republic of KOREA HCT CO Ltd
.’ L

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etc.) manifests itself before, during or after
calibration, and is likely to affect the validity of the calibration.

F-02P-02-014 (Rev.00)
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: \?f;‘a,;"'»:

CALIBRATION RESULT

Certificate No : 1C-2020-04726-R1
Calibration No : C-2020-005722 page : 2 of 4

1. Conversion Loss Graph

|
Conversion Loss l

Conversion Loss (dB)
I
»H

50 55 60 65 70 75
' Frequency (GHz)

Note 1) This is the result of measuring the requested equipment and Keysight N9040B (SN US57212313) together.

F-02P-02-014 (Rev.00)
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CALIBRATION RESULT

Certificate No : IC-2020-04726-R1
Calibration No : C-2020-005722 page : 3 of 4

2. Conversion Loss Data

ey Conversion Measurer‘nent Froguency Conversion Measurer.nent

(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
50.0 | 10.63 | 0.89 57.5 10.63 0.82
50.3 | 11.46 0.89 57.8 9.86 0.82
50.5 13.29 0.89 58.0 9.43 0.82
50.8 11.66 0.89 58.3 10.68 | 0.82
51.0 12.70 0.89 58.5 10.01 | 0.82
51.3 11.79 0.89 58.8 8.76 0.82
51.5 11.34 0.89 59.0 10.18 0.82
51.8 12.57 0.89 59.3 9.09 0.82
52.0 11.04 0.89 59.5 9.21 0.82
52.3 12.08 0.89 59.8 9.59 0.82
52.5 10.90 0.89 60.0 9.53 0.82
52.8 10.94 0.89 60.3 9.21 0.82
53.0 10.49 0.89 60.5 9.16 0.82
53.3 9.33 0.89 60.8 9.53 0.82
53.5 10.23 0.89 61.0 9.93 0.82
53.8 10.44 0.89 61.3 8.59 0.82
54.0 9.68 0.89 61.5 9.56 0.82
54.3 11.07 0.89 61.8 10.20 0.82
54.5 10.93 0.89 62.0 9.05 0.82
54.8 10.96 0.89 62.3 10.39 0.82
55.0 10.69 0.89 62.5 10.20 0.82
55.3 10.21 0.89 62.8 8.71 0.82
565.5 9.52 0.89 63.0 8.77 0.82
55.8 9.45 0.89 63.3 9.46 0.82
56.0 10.57 0.89 63.5 9.76 0.82
56.3 10.10 0.82 63.8 9.45 0.82
56.5 10.56 0.82 64.0 11.34 0.82
56.8 10.80 0.82 64.3 11.69 0.82
57.0 9.97 0.82 64.5 10.69 0.82
57.3 9.73 0.82 64.8 9.77 0.82

F-02P-02-014 (Rev.00)
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oMY ACCRE

o

7 CALIBRATION RESULT

Certificate No : IC-2020-04726-R1
Calibration No : C-2020-005722

page : 4 of 4

2. Conversion Loss Data (cont.)

Fraquency Conversion Measurerlnenl kg Conversion Measurer'nent
(GHz) Loss Uncertainty (GHz2) Loss Uncertainty
(dB) (dB) ! (dB) (dB)
65.0 9.26 0.82 70.3 9.60 0.82
65.3 8.18 0.82 70.5 10.35 0.82
65.5 8.04 0.82 70.8 10.25 0.82
65.8 9.55 0.82 71.0 9.05 0.82
66.0 9.89 0.82 713 9.02 0.82
66.3 9.67 0.82 71.5 10.15 0.82
66.5 10.32 [ 0.82 71.8 10.95 0.82
66.8 9.50 | 0.82 72.0 8.73 0.82
67.0 10.12 0.82 72.3 10.54 0.82
67.3 10.88 0.82 72.5 10.47 0.82
67.5 9.07 0.82 72.8 10.81 0.82
67.8 9.93 0.82 73.0 8.74 0.82
68.0 10.56 0.82 73.3 8.58 0.82
68.3 8.63 0.82 73.5 9.84 0.82
68.5 8.66 0.82 73.8 10.73 0.82
68.8 9.78 0.82 74.0 9.87 0.82
69.0 9.55 0.82 74.3 9.37 0.82
69.3 8.98 0.82 74.5 10.87 0.82
69.5 9.91 0.82 74.8 10.86 0.82
69.8 9.21 0.82 75.0 9.07 0.82
70.0 8.91 0.82 - - -
END.

F-02P-02-014 (Rev.00)
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Model : N9029AV10, S/N : SAX388

“

RO

S\ /.
I 5[ CALIBRATION CERTIFICATE JACNRA
P 2 *—f%y ey LAY 74, SEOICHEON-R O 578BFON-GIL, MAJANG-MYFON, /‘/fﬁm\ﬁ\‘

ICHEONSI, GYFONGGHDO, KORTA 17383
TEL :82-31-645-6900, FAX :82-31-645-6969

- Certificate No :  IC-2020-04731-R1
- Calibration No : C-2020-005727 page : 1 of 4
1. Client
- Name : UL Korea, Ltd.
- Address Suwon Test Site: UL Korea, Ltd. Suwon Laboratory218 Maeyeong-ro, Yeongtong-gu,Suwon-si, Gyeonggi-do, 16675, Korea
2. Calibration Subject <{>Registration No : 376593
- Description : SA EXTENSION MODULE
- Manufacturer and Model Name : VDI / SAX WR10
- Serial Number : SAX388
3. Date of Calibration : 2020.01.22 The due date of next Calibration : 2021.01.22
4. Environment
- Temperature : (22.6 £ 0.2 ) C -Humidity: ( 46 £+ 1 )% R.H.
- Location : Permanent Calibration Lab

(Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea)
5. Traceability
Calibration method and/or brief description

This certifies that the equipment has been calibrated using applicable HCT procedure (HCT- -CS-125-40641) , in compliance
with ISO/IEC 17025. Measurement are traceable to the International System of Unit (SI) via national metrology institutes.

List of used standards/specifications

- Manufacturer and . The due date of _—
Description Model Name Serial Number fet Catibration Calibration laboratory
GHT
EXG ANALOG SIGNAL GENERATOR Ks\s(?;m MY53270544 2020/10/02 HCT CO., LTD.
NT
EPM SERIES POWER METER /;iﬂ'f% GB42420565 2020/11/02 HCT CO., LTD.
KEYSIGHT . :
POWER SENSOR W8486A MY56370005 2020/12/30  Keysight Technologies
WR-12 MULTIPLIER SOURCE OML
MODULE S12MS-A 160419-1 2020/09/09 HCT CO., LTD.
WR-08 MULTIPLIER SOURCE OML
MODULE S08MS-A 164019-1 2020/09/09 HCT CO., LTD.
6. Calibration result : Refer to attachment
7. Measurement uncertainty : Refer to attachment

(Confidence level about 95 %, k = 2)

Measurements performed by = | Approved by
affirmation | Name : Meenji Park Title Technical Cal. Manager %
Name Seungchan Lee fhature)
The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme,

which signed the ILAC-MRA.
SIS
Sig)=!
S==
==lE]

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etc.) manifests itself before, during or after
calibration, and is likely to affect the validity of the calibration.

2020. 06. 02

Accredited by KOLAS, Republic of KOREA HCT CO Ltd
., L]

F-02P-02-014 (Rev.00)

Page 176 of 187

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_30(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789424849-E9V4 DATE: JUN 16, 2020
FCC ID: ABLSMA716V

I_'~ Ij)_ y/l)l}}\)!)

Hlac-mMrA
)1”3/ L 4 CALIBRATION RESULT ~—

Certificate No : 1C-2020-04731-R1
Calibration No : C-2020-005727 page : 2 of 4

1. Conversion Loss Graph

Conversion Loss

30

24 |
2
20 |
18 |
16
14

12%MWWW
10 | ! |

Conversion Loss (dB)
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{

75 80 85 90 95 100 105 110
‘ Frequency (GHz)

Note 1) This is the result of measuring the requested equipment and Keysight N9040B (SN US57212313) together.
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CALIBRATION RESULT

Certificate No : 1C-2020-04731-R1
Calibration No : C-2020-005727

page : 3 of 4

2. Conversion Loss Data

Frequsnicy Conversion Measurer.'nem Frequency Conversion Measurer.nent
(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
75.0 12.90 | 0.89 85.5 11.39 0.82
75.4 12.94 0.89 85.9 10.86 0.82
75.7 12.40 0.89 86.2 11.47 0.82
76.1 12.55 0.89 86.6 12.48 0.82
76.4 12.91 0.89 86.9 11.77 0.82
76.8 13.25 0.89 87.3 11.58 0.82
771 | 12.98 | 0.89 87.6 10.87 0.82
77.5 | 1891 0.89 88.0 11.27 0.82
77.8 10.53 0.89 88.3 11.27 0.82
78.2 10.76 0.89 88.7 12.18 0.82
78.5 12.04 0.89 89.0 10.93 0.82
78.9 11.00 0.89 89.4 10.91 0.82
79.2 10.74 0.89 89.7 11.06 0.82
79.6 11.17 0.89 90.1 10.37 0.82
79.9 11.69 0.89 90.4 11.03 0.82
80.3 11.48 0.89 90.8 11.79 0.82
80.6 11.81 0.89 91.1 11.15 0.82
81.0 11.25 0.89 91.5 12.00 0.82
81.3 12.25 0.89 91.8 10.72 0.82
81.7 12.20 0.89 92.2 9.94 0.82
82.0 12.15 0.89 92.5 10.82 0.82
82.4 12.57 0.89 92.9 11.51 0.82
82.7 11.06 0.89 93.2 11.21 0.82
83.1 11.53 0.89 93.6 11.57 0.82
83.4 10.86 0.89 93.9 11.92 0.82
83.8 10.78 0.82 94.3 12.06 0.82
84.1 11.59 0.82 94.6 11.26 0.82
84.5 11.03 0.82 95.0 12.19 0.82
84.8 11.59 0.82 95.3 11.83 0.82
85.2 10.92 0.82 95.7 11.91 0.82

F-02P-02-014 (Rev.00)
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CALIBRATION RESULT

Certificate No : IC-2020-04731-R1

Calibration No : C-2020-005727 page : 4 of 4
2. Conversion Loss Data (cont.)
e Conversion Measureltnent Frequency Conversion Measurex.'nent
(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
96.0 11.36 | 0.82 103.4 11.64 0.82
96.4 11.40 0.82 103.7 12.25 0.82
96.7 12.46 0.82 104.1 11.97 0.82
97.1 12.87 0.82 104.4 11.16 0.82
97.4 13.13 0.82 104.8 11.99 0.82
97.8 13.00 0.82 105.1 12.10 0.82
98.1 | 12.26 | 0.82 105.5 11.63 0.82
98.5 | 12.67 0.82 105.8 11.65 0.82
98.8 12.30 0.82 106.2 11.94 0.82
99.2 12.02 0.82 106.5 12.82 0.82
99.5 11.40 0.82 106.9 12.60 0.82
99.9 11.90 0.82 107.2 12.92 0.82
100.2 11.02 0.82 107.6 12.48 0.82
100.6 1127 0.82 107.9 13.03 0.82
100.9 10.79 0.82 108.3 12.56 0.82
101.3 10.97 0.82 108.6 12.27 0.82
101.6 11.50 0.82 109.0 12.55 0.82
102.0 12.04 0.82 109.3 12.75 0.82
102.3 11.76 0.82 109.7 13.13 0.82
102.7 12.00 0.82 110.0 12.66 0.82
103.0 11.84 0.82 - - -
END.

F-02P-02-014 (Rev.00)
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Model : N9029AV06, S/N : SAX483

AN AM

CHECK REPORTS
201S Ol MAl OHES! HOIXE 578812 74
Tel : 031-645-6900, Fax : 031-645-6969 page : 1 of 4
A X M 23 S (Certificate No) : IC-2020-04724-R2
XM A 8  S(Checks No) : C-2020-005720
1. 2| 2| Xt (Client)
-J1 2% (Name) : UL Korea, Ltd.
- 3= (Address) :  Suwon Test Site: UL Korea, Ltd. Suwon Laboratory218 Maeyeong-ro, Yeongtong-gu,Suwon-si, Gyeonggi-do, 16675, Korea
2. £ 3 J| (Check Subject) O E8HS 0 376587
- J121'¥ (Description) ¢ SA EXTENSION MODULE
- M &S| A 2 & A(Manufacturer and Model Name) : VDI / SAX WR6.5
- J|1 7181 S (Serial Number) : SAX483
3. 3 & 2 Xt (Date of Check) : 2020.01.22
4, B & && (Environment Conditions)
- &% (Temperature) : ( 226 * 0.2 )T - SS(Humidity) : ( 46 £ 1 ) % R.H.
- B HE A (Location) :  Permanent Calibration Lab

(Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea)
. BEETFE 234 (Traceability)
HAYY U A3 4 A= (Check method and/or brief description)

The above equipment was checked with the following equipment according to the customer's requirements.

BZO0 AHS 8 EEFH| Y Al (List of used standards/specifications)

J191e HIZSIA S & Al PPk Ao onaus| oans
(Description) (Manufacturer and Model Name) (Serial Number) next Calibration) (Calibration laboratory)
KEYSIGHT
EXG ANALOG SIGNAL GENERATOR N51738 MY53270544 2020/10/02 HCT CO., LTD.
VD

ERICKSON POWER METER PM; 394V CHECK HCT CO., LTD.

WR-05 MULTIPLIER SOURCE OML
MODULE SO5MS-A 160419-1 CHECK HCT CO., LTD.

WR-08 MULTIPLIER SOURCE OML
MODULE S08MS-A 160419-1 CHECK HCT CO., LTD.

6. Z & Z It (Check result) : BZ Z D = (Refer to attachment)

Z+44 Xt (checks performed by) -
g o |, o : ii
(affirmation) | =% (Name) : Meenji Park

[ 3

Q1 X+ (Approved by)
9l (Title)  J| & 2 & XH(Technical Cal. Manager) (&
& (Name) Seungchan Lee j 2; s

2020. 06. 02

4T @CIOIXIAE| CHEO|A}
President, HCT Co., Ltd.

B0l SEAE HSFJIC BYHACH S 0IXE=E QA (RS, 25, &5 S)9 SASH S Y8 FR0= 2SI SLICH
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CHECK RESULT

page: 2 of 4
Certificate No : 1C-2020-04724-R2
Checks No : C-2020-005720

1. Conversion Loss Graph

Conversion Loss

Conversion Loss (dB)

110 120 130 140 150 160 170
Frequency (GHz) '

Note 1) This is the result of measuring the requested equipment and Keysight N9040B (SN US5721 2313) together.

Note 2)

- In the absence of power standards above 110 GHz, power measurements above 110 GHz are to confirm operation functionality
and traceable only to HCT.
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2. Conversion Loss Data

Conversion Measurement Conversion Measurement
Frequency , Frequency ¥

(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
110.0 13.0 0.82 128.0 104 0.82
110.6 12.3 0.82 128.6 10.3 0.82
111.2 121 0.82 129.2 10.5 0.82
111.8 11.1 0.82 129.8 10.5 0.82
112.4 11.0 0.82 130.4 10.8 0.82
113.0 11.0 0.82 131.0 10.5 0.82
113.6 10.5 0.82 131.6 10.8 0.82
114.2 11.0 0.82 132.2 10.4 0.82
114.8 11.2 0.82 132.8 10.7 0.82
115.4 11.4 0.82 133.4 10.9 0.82
116.0 111 0.82 134.0 10.5 0.82
116.6 11.0 0.82 134.6 10.6 0.82
1172 11.2 0.82 135.2 10.5 0.82
117.8 11.1 0.82 135.8 10.7 0.82
118.4 11.5 0.82 136.4 10.3 0.82
119.0 11.2 0.82 137.0 10.7 0.82
119.6 111 0.82 137.6 10.6 0.82
120.2 10.7 0.82 138.2 10.5 0.82
120.8 10.4 0.82 138.8 10.7 0.82
121.4 10.5 0.82 139.4 10.2 0.82
122.0 10.9 0.82 140.0 10.6 0.82
122.6 10.8 0.82 140.6 10.2 0.82
123.2 10.9 0.82 141.2 10.8 0.82
123.8 1.1 0.82 141.8 11.0 0.82
124.4 11.1 0.82 142.4 10.5 0.82
125.0 10.7 0.82 143.0 10.6 0.82
125.6 11.0 0.82 143.6 10.5 0.82
126.2 10.5 0.82 144.2 10.8 0.82
126.8 10.6 0.82 144.8 10.8 0.82
127.4 10.8 0.82 145.4 1.1 0.82
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2. Conversion Loss Data (cont.)

Conversion Measurement ‘ Conversion Measurement
Frequency i Frequency -
(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
146.0 10.7 0.82 158.6 10.3 0.82
146.6 11.0 0.82 159.2 11.3 0.82
147.2 11.1 0.82 159.8 11.4 0.82
147.8 11.3 0.82 160.4 11.6 0.82
148.4 11.4 0.82 161.0 11.2 0.82
149.0 11.6 0.82 161.6 10.7 0.82
149.6 11.8 0.82 162.2 10.9 0.82
150.2 11.7 0.82 162.8 11.2 0.82
150.8 12.2 0.82 163.4 11.3 0.82
151.4 11.4 0.82 164.0 11.3 0.82
152.0 1.1 0.82 164.6 11.0 0.82
162.6 11.3 0.82 165.2 131 0.82
153.2 15 0.82 165.8 11.0 0.82
153.8 10.9 0.82 166.4 N2 0.82
154.4 10.8 0.82 167.0 11.3 0.82
155.0 10.3 0.82 167.6 11.6 0.82
155.6 10.2 0.82 168.2 11.5 0.82
156.2 10.7 0.82 168.8 11.6 0.82
156.8 10.7 0.82 169.4 11.8 0.82
157.4 10.4 0.82 170.0 115 0.82
158.0 10.4 0.82 - - -

END.
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Model : N9029AV04, S/N : SAX487

HHN M

CHECK REPORTS
ZIIS OIMAI OIZ S MOIBZ 578812 74
Tel : 031-645-6900, Fax : 031-645-6969
1C-2020-04730-R3
C-2020-005726

,*,)'»‘.I. IEY '/._A),’!' 2

A& A 2 ¢ S (Certificate No) : H|OlXl(page) : 1 of 4

A A ¥ Z(Checks No) :

1. & 2| X+ (Client)
- J| & (Name)
- 3= (Address)

UL Korea, Ltd.
Suwon Test Site: UL Korea, Ltd. Suwon Laboratory218 Maeyeong-ro, Yeongtong-gu,Suwon-si, Gyeonggi-do, 16675, Korea

2. 53 | (Check Subject) O S8YS : 376591

- J121% (Description) SA EXTENTION MODULE

- NI &S| AH & & Al (Manufacturer and Model Name) : VDI / SAX WR4.5

- 712121 & (Serial Number) SAX487
3. A 2 Xt (Date of Check) 2020.01.22
4. B 2 & & (Environment Conditions)

- 2% (Temperature) : ( 224 + 0.2 )T - &% (Humidity) : ( 45 * 3 ) % R.H.

- BB E 4 (Location) Permanent Calibration Lab

(Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea)

5. 5 ZF9 A 34 (Traceability)

HAHYY U 234 A E (Check method and/or brief description)

The above equipment was checked with the following equipment according to the customer's requirements.

ZBZO0l A28 EEZH| H Al (List of used standards/specifications)

AW HOIF & Xt

g HIZSIAL Y &4 J17|1¢s (The due date of wEI| 2
(Description) (Manufacturer and Model Name) (Serial Number) next Calibration) (Calibration laboratory)
KEYSIGHT

EXG ANALOG SIGNAL GENERATOR N5?17633 MY53270544 2020/10/02 HCT CO., LTD.
VDI

ERICKSON POWER METER PMS 394V CHECK HCT CO., LTD.
WR-03 MULTIPLIER SOURCE OML

MODULE S03MS-A 160419-1 CHECK HCT CO., LTD.
WR-05 MULTIPLIER SOURCE OML

MODULE SO5MS-A 160419-1 CHECK HCT CO., LTD.

6. B2 2 1} (Check result)

: HZZ W BX (Refer to attachment)

=t X+ (checks performed by)

S QI X} (Approved by)
& (Name) : Meenji Park =<

19l (Title) 712 24 &) Xk(Technical Cal. Manager) (&
& & (Name) Seungchan Lee

s

2t ol
(affirmation)

ey

2020. 06. 02

pCT ™

S S)2 SRS A LY FR0= SEI ELICH

O[ X|A|E| CH ZO|A}

President, HCT Co., Ltd.

FOl 8¥MH= S3II0 BLHAS L2 0lXEs 2L(WES, 25,
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1. Conversion Loss Graph

Conversion Loss

Conversion Loss (dB)

[ 170 180 190 200 210 220 230 240 250 260
Frequency (GHz)

Note 1) This is the result of measuring the requested equipment and Keysight N9040B (SN US57212313) together.

Note 2)

- In the absence of power standards above 110 GHz, power measurements above 110 GHz are to confirm operation functionality
and traceable only to HCT.
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2. Conversion Loss Data

Conversion Measurement Conversion Measurement

Frequency R Frequency -

(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) | (dB) (dB)
170.0 11.92 0.98 197.0 | 10.21 0.98
170.9 12.23 0.98 197.9 10.55 0.98
171.8 12.32 0.98 198.8 10.36 0.98
172.7 12.48 0.98 199.7 10.59 0.98
173.6 12.36 0.98 200.6 10.75 0.98
174.5 11.67 0.98 201.5 10.39 0.98
175.4 11.39 | 0.98 202.4 10.45 0.98
176.3 11.42 0.98 203.3 10.73 0.98
177.2 11.63 0.98 204.2 10.36 0.98
178.1 10.86 0.98 205.1 10.27 0.98
179.0 11.02 0.98 206.0 10.24 0.98
179.9 10.95 0.98 206.9 10.59 0.98
180.8 11.43 0.98 207.8 10.36 0.98
181.7 11.54 0.98 208.7 10.22 0.98
182.6 10.87 0.98 209.6 10.15 0.98
183.5 11.05 0.98 210.5 10.85 0.98
184.4 11.51 0.98 211.4 10.64 0.98
185.3 11.72 0.98 212.3 10.40 0.98
186.2 11.72 0.98 213.2 10.25 0.98
187.1 11.35 0.98 214.1 10.81 0.98
188.0 11.45 0.98 215.0 10.27 0.98
188.9 10.95 0.98 215.9 10.50 0.98
189.8 10.69 0.98 216.8 10.24 0.98
190.7 10.85 0.98 217.7 10.15 0.98
191.6 10.83 0.98 218.6 10.47 0.98
192.5 10.55 0.98 219.5 10.64 0.98
193.4 10.40 0.98 2204 11.13 0.98
194.3 10.11 0.98 221.3 10.77 0.98
195.2 10.07 0.98 2222 11.31 0.98
196.1 10.19 0.98 2231 10.97 0.98
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2. Conversion Loss Data (cont.)

Conversion Measurement Conversion Measurement
Frequency 5 Frequency 2
(GHz) Loss Uncertainty (GHz) Loss Uncertainty
(dB) (dB) (dB) (dB)
224.0 | 10.76 0.98 242.9 11.17 j 0.98
224.9 | 10.72 0.98 243.8 11.30 0.98
225.8 11.27 0.98 244.7 11.03 0.98
226.7 11.21 0.98 2456 i 11.90 0.98
227.6 11.31 0.98 246.5 | 11.60 0.98
228.5 10.87 0.98 247.4 11.49 0.98
229.4 10.94 0.98 248.3 11.62 0.98
230.3 10.80 0.98 249.2 11.13 0.98
231.2 10.22 0.98 250.1 11.85 0.98
2321 10.51 0.98 251.0 11.71 0.98
233.0 10.78 0.98 251.9 11.64 0.98
233.9 10.75 0.98 252.8 11.59 0.98
234.8 11.02 0.98 253.7 11.17 0.98
235.7 10.53 0.98 254.6 11.69 0.98
236.6 10.41 0.98 255.5 12.14 0.98
237.5 10.60 0.98 256.4 11.47 0.98
238.4 10.27 0.98 257.3 11.68 0.98
239.3 10.33 0.98 258.2 12.07 0.98
240.2 10.72 0.98 259.1 12.64 0.98
241.1 11.11 0.98 260.0 12.50 0.98
242.0 11.14 0.98 - ~ -
END.
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