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FCC ID: A3LSMT738U

28.35 — 40 GHz Result

g&:\racgr‘;_?a3510_47090 ,ém%{:ﬂ_ﬂﬂsﬂ gpe trum Analyzer & +
KEYSIGHT mout A7 WAllen 14 4B PNO.F: Type P
G I SRR e
M1
)
n261
BW
50MHz
s B 10 Mtz e o Sweap~20.3 1m0 (4000 pr]
LR IS it ) 22 A [EE 24
Low Channel / Horizontal
;n:}\bzz;rkmamnﬁasu .éﬁ%{:n}iﬂﬁﬂ ;DEDTUN'N\EN 8 +
KEYSIQHT ™ Prtaon:  |asrs etristmans
L G0 Standand Goin: Low Tig: Free Run
M1
)
n261
BW
50MHz
e i e i
o m?uiEe WX
Low Channel / Vertical
Final Measurement Data Table
Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
28605.19 50 SISO-Dual QPSK H 3445 230.7 -24.23 -13 11.23
28605.40 50 SISO-Dual QPSK \Y 205.3 72.8 -19.21 -13 6.21
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DATE: 2021-06-02
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No emissions were detected above noise floor.
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DATE: 2021-06-02

;uH SK;rA}n 3540 47989 N éown sSz:nﬁasu ;W[w&ﬁnamerﬂ +
wept wepl wept 5.
KEYSIGHT rout 7F linput 2 50 0 " liwg Type: Power (RMS)
[ Frvarm e
‘Sm\llDdeB Ref Lavel 20.00 dBm
M1
O |
n261l
BW
50MHz
Start 28.350 GHz #Wideo BW!?G MHz" Stap 40.000 GHz
#Res BW 1.0 MHE Sweep ~23.3 ms (40001 pes)
GRS k= .
High Channel / Horizontal
;uu Sc;r:‘_?a 35-40_47989 N éovr\ ssc:n_msa gw:w&»xnavyzera +
KEYSIGHT nout RF w1 2. 50 0 WAllen. 14 dB PNO: Fast g Type: Power (RMS)
52 WP Spdsr | Gain Low 03 Frse Run e
- S Track O A
M1
o
n261
BW
50MHz
Start 28.350 GHz #Wideo BW!?G MHz" Stap 40.000 GHz
#Res BW 1.0 MHE Sweep ~23.3 ms (40001 pes)
GRS ke .
High Channel / Vertical

No emissions were detected above noise floor.
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DATE

: 2021-06-02
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Final Measurement Data Table
Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
28582.21 100 SISO-Dual QPSK H 187.0 112.5 -25.47 -13 12.47
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DATE

: 2021-06-02
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Final Measurement Data Table
Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
30138.06 100 SISO-Dual QPSK \Y 194.8 85.5 -24.84 -13 11.84

Page 187 of 248

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

FORM ID: FCC_30(04)

UL Korea, Ltd. Confidential

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



REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE

: 2021-06-02
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Final Measurement Data Table
Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
29769.38 100 SISO-Dual QPSK \ 192.0 101.1 -23.51 -13 10.51
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40 — 50 GHz Result
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No emissions were detected above noise floor this antenna and band. Thus reported mid channel

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

data.
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50 — 75 GHz Result
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Final Measurement Data Table
Frequency |Bandwidth . Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
55070.91 50 SISO-Dual QPSK H 131.8 124.5 -42.37 -13 29.37
55071.07 50 SISO-Dual QPSK Vv 2174 135.9 -41.18 -13 28.18
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Final Measurement Data Table

Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZz] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
55845.40 50 SISO-Dual QPSK H 172.5 167.4 -44.32 -13 31.32
55845.27 50 SISO-Dual QPSK \ 216.3 130.2 -44.80 -13 31.80
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Final Measurement Data Table

Frequency |Bandwidth . |Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
56640.23 50 SISO-Dual QPSK H 148.0 333 -41.89 -13 28.89
56640.20 50 SISO-Dual QPSK \ 2440 82.5 -38.89 -13 25.89
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Final Measurement Data Table

Frequency |Bandwidth . |Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
55116.96 100 SISO-Dual QPSK H 310.2 217.2 -41.76 -13 28.76
55116.94 100 SISO-Dual QPSK \ 297.9 278.0 -40.32 -13 27.32
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Final Measurement Data Table

Frequency |Bandwidth . |Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
55844.85 100 SISO-Dual QPSK H 3364 268.3 -45.25 -13 32.25
55845.39 100 SISO-Dual QPSK \ 295.5 243.6 -42.72 -13 29.72
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Final Measurement Data Table
Frequency |Bandwidth . |Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
56582.30 100 SISO-Dual QPSK H 3345 284.4 -43.50 -13 30.50
56582.74 100 SISO-Dual QPSK Y 296.8 265.7 -41.13 -13 28.13

Page 196 of 248

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: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

75 — 100 GHz Result
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No emissions were detected above noise floor this antenna and band. Thus reported mid channel

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

data.
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‘KUL SUWON Lab Chaomber 2 2021 May 24 80:46:53
Radiated Emissions - 3 Meters
- Project Number:4789867826
Client:Samsung
Config:EUT
- Mode ENDC_Belou_1G_Ant L_n268_LTE_B66
- Tested by:47989
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Mid Channel / Horizontal
‘KUL SUWON Lab Chaomber 2 2021 May 24 090:46:53
Radiated Emissions - 3 Meters
- Project Number:4789867826
Client: Samsung
Config:EUT
Mode ENDC_Belou_1G_Ant L_n268_LTE_B66
-5 Tested by:47989
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Ronge (i3 Reu/0Bu Ref /fttn  0at/vg e S Fts Toupe/tiode Fasition Ronge (Fiz) R Ret/fiin  Det/fvg iode ) Fis Foupe/tok Fosliion
30-1068 o648 /50 o fugRHS) 1 Thncc(futo) 23
Mid Channel / Vertical

Trace Markers

Meter . Corrected . .
Frequency " Conversion : Margin Azimuth Height )

Marker (MH2) Rzeét:;ng Det VULB9163_749 Below 1G[dB] Factor[dB] RzaB(:;‘ng -13 dBm (dB) (Degs) (cm) Polarity
1 993.3643 -60.8 RMS 28.4 -27.1 11.8 -47.7 - - 0-360 400 H
2 991.7638 -60.78 RMS 28.3 -27.2 118 -47.88 - - 0-360 300 \

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: 4789867826-E9V2 DATE: 2021-06-02
FCC ID: A3LSMT738U

1 — 18 GHz Result

UL SUUON Lab Chanber 2 2021 May 24  080:087:21
Rodicted Emissions 3-Meters
] Project Number:4789867826
e Client:Samsung
Config:EUT
Mode :ENDC_1_186Hz_Ant L_n26B_LTE_B&6
28 1 Tested by:479839
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Range (GHz) RBU/UBY Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode Position Range (BHz) RBW/VB Ref/Pttn  Det/fvg Mode Sueep Pis  #Swps/Mode Position
1:1-3 N(-6dB) /3M 34/38 AJER/Pur Avg(RMS)  85msec(futo) 4001 MAXH 8-36Bdegs H 3318 IMC-6d8) /M e/28 AUER/Pur fivg (RMS) IBmeec(futa) 3Bk MAXH B-368degs 158 cm
Mid Channel / Horizontal
UL SUMON Lab Chanber 2 2821 May 24  080:87:21
Rodicted Emissions 3-Meters
] Project Number:4789867826
el Client:Samsung
Config:EUT
Mode :ENDC_1_186Hz_Ant L_n26B_LTE_B66
20 Tested by:47989
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Frequency (GHz)
Range (GHz) RBU/UBY Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBWVBU Ref/fttn  Det/fvg Mode Sueep Pls  #SupsMode  Position
Mid Channel / Vertical
Trace Markers
Meter . Corrected . .
Frequency " Conversion Margin Azimuth Height .
Marker (GHz) R(Z?Bdr:;g Det 3117_00168724 10dB ATT[dB] Factor[dB] RzaBdr\nng -13dBm (dB) (Degs) (cm) Polarity
**1 1.779 -3.12 RMS 29.6 -215 11.8 16.78 33 -16.22 0-360 150 H
**2 1.779 -19.05 RMS 29.6 -215 11.8 .85 33 -32.15 0-360 150 \
3 17.90049 -64.2 RMS 41.7 -8.4 11.8 -19.1 -13 -6.1 0-360 150 H
4 17.84 -64.77 RMS 41.7 -8.3 11.8 -19.57 -13 -6.57 0-360 150 Vv

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: 4789867826-E9V2 DATE: 2021-06-02
FCC ID: A3LSMT738U

18 — 37 GHz Result

Full Scan_18-37_47980 o|Zoom Scan_47980 Spectrum Analyzer & +
Swept SA Swept SA Swept SA
KEYSIGHT nout RF w1 2. 50 0 WAllen. 14 dB PNO. Fast g Type: Power (RMS)
= [Freq Ref.in (5} MW Pah Standard |IF Gain: Low Trig: Free Run LB
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)
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BW
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#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pes)
9 C (2 -3 W B
Mid Channel / Horizontal
Full Scan_18-37_47980 +|Z00m Scan_a7asa Spectrum Analyzer 6 +
Swept SA Swept SA Swept SA
VST T I —
[ g
- .
‘Sm\llDdeB Ref Lavel 20.00 dBm
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4
n260
BW
50MHz
|
Start 18.000 GHz #Video BW 3.0 MHZ* Stop 37.000 GHz
#Res BW 1.0 MHz Sweep ~34.6 ms (40001 pts)
q#ocl? e e Rl YlEs] P
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: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

Full Scan_18-37_47980 +|Z00m Scan_a7asa Spectrum Analyzer 6 +
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#Res BW 1.0 MHE Sweep ~34.6 ms (40001 pes)
5 (7 o
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: 4789867826-E9V2 DATE: 2021-06-02
FCC ID: A3LSMT738U

40 — 50 GHz Result

Full Scan_40-50_47980 +|z50m Scan_s7as0 Spectrum Analyzer & Spectrum Ansiyzer 7 +
Swept SA [Swept SA Swept SA Swept SA
KEYSIGHT imout 77 inpu 2,500 WAtten, 10 45 PNO. Fast g Type. Power (RMS)
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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: 4789867826-E9V2

FCC ID: A3LSMT738U

DATE: 2021-06-02

Full Scan_40-50_47989 +|Z00m Scan_a7asa Spectrum Analyzer 6 Spectrum Analyzer 7
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT rout 7F |c..pmz 5 DD :\»g :wﬁ ﬁ;;‘g";;aus‘.
RL [Fu) Froq Rt I (5) o o um "
‘Sm\llDdeB Ref Lavel 10.00 dBm
)
M 1 ‘
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BW
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Start 40.000 GHz wm-aaw;o MHz" Stop 50.000 GHz
WRes BW 1.0 MHz. Sweep 34.7 ms (40001 pts)
U k2Rt % E
Mid Channel / Horizontal
Full Scan_40-50_47989 4|Zo0m Scan_4738a Spectrum Analyzer 6 Spectrum Analyzer 7
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT nout RF w1 2. 50 0 PNO: Fast g Type: Power (RMS)
e omeacon gt mameene
Y
M 1
n260
BW
100MHz
Start 40.000 GHz wm-aaw;o MHz" Stop 50.000 GHz
WRes BW 1.0 MHz. Sweep 34.7 ms (40001 pts)
NS IR AR5 =M
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: 4789867826-E9V2 DATE: 2021-06-02
FCC ID: A3LSMT738U

50 — 75 GHz Result

Qe oo o[ o s oo s +
KEYSIGHT nout £t bicer (Comections. On oy
L = IF Gain: Low
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Final Measurement Data Table
Frequency |Bandwidth . Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
74055.71 50 SISO-Dual QPSK H 128.5 86.2 -40.54 -13 27.54
74055.80 50 SISO-Dual QPSK \Y 127.7 81.7 -41.23 -13 28.23
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REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

Start 50.00 GHz
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- Apr 30, 2021
E i Gl (i et
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Mid Channel / Vertical

No emissions were detected above noise floor.
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REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

;uH scisrkﬁﬂ—mjﬁmﬂ ;W[w&ﬁnamer& +
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G e e
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€O~ M2 nn LN
High Channel / Horizontal
;uu sci;‘_ﬁo-?.c_:w«a N éovr\ 55::71_‘59"5 gw:w&ﬂnavyzera +
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)
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50MHz
Start 50.00 GHz #Wideo aw:fo MHz" Stop 75.00 GHz
#Res BW 1.0 MHz. Sweep 33.3 ms (30001 pts)
RS k-t .
High Channel / Vertical

No emissions were detected above noise floor.
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REPORT NO: 4789867826-E9V2

FCC ID: A3LSMT738U

DATE

: 2021-06-02

Full scan_50-75_46918
Swept SA
KEYSIGHT ot £xt Micer

RL ]
[

1 Spactrum

Scale/Div 10 9B
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Ref Levsl 0.00 dBm
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{2 MR? e
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Wideo BV 3.0 MHz"
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¢
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BW
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Start 50.00 GHz #Video BW!‘Q MHz" Stop 75.00 GHz
WRes BW 1.0 MHz. Sweep 3.3 ms (50001 pts)
g9 o ll?ne e B
Low Channel / Horizontal
Full scan_50-75_46918 o|Zoom scan_s6a18 Spectrum Analyzer & +
Swept SA Swept SA Swept SA
KEYSIGHT nout £xt Mises [Comections. On PNO: Fast
] e
- > i
e R Love 020 a8
M1 0
n260
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100MHz

Stop 75.00 GHz
Sweep 32.3 ms (80001 pts)

- L0 (% *
22 S RS

Final Measurement Data Table

Frequency |Bandwidth . |Ant pol [ X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
74101.86 100 SISO-Dual QPSK \ 362.2 290.7 -42.89 -13 29.89
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REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

Start 50.00 GHz
[#Res BW 1.0 MHz

w9 c Ml ? R

Full scan_50-75_47889 'Spectrum Analyzer 8 +
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Mid Channel / Vertical

No emissions were detected above noise floor.
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REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

;uH scisrk‘jﬂ—mjmﬁﬁ ;W[w&ﬁnamer& +
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High Channel / Vertical

No emissions were detected above noise floor.
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REPORT NO: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

75 — 110 GHz Result

jiRes BW 1.0 MHz
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ST et Lovt 000 8
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Start 75.00 GHz i\'nkuBWi‘ﬂllh' Stop 110.00 GHz|
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BW
50MHz
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»e | (»
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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: 4789867826-E9V2
FCC ID: A3LSMT738U

DATE: 2021-06-02

Full scan_75-110_47888 Spectrum Analyzer 3 +
Swept SA Swept SA
KEYSIGHT nout £t bicer [Comections: On PNO: Fast liwg Type: Power (RMS)
[ Frannt Teo,  p
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Full scan_75-110_47969 o|Z00m scan_s7ase Spectrum Analyzer 3 +
wept SA Swept SA Swept SA
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BW
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Start 75.00 GHz #Video BW!‘G MHz" Stop 110.00 GHz,
WRes BW 1.0 MHz. Sweep 46.7 ms (70001 pts)
UL kIt % E
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: 4789867826-E9V2

FCC ID: ASLSMT738

U

DATE: 2021-06-02

110 — 140 GHz Result

51078
‘Swepi SA v
KEYSIGHT Input: Ext Mixer PNO: Fast \Avg Type: Power (RMS) 2456
AL Freq Ref. Int (S) Gate: OFF AvglHold:>100/100 |
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Start 110.00 GHz #Video BW 3.0 MHZ~ Stop 140.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 \ A
CNSIC Ik dk 4l Y e
Mid Channel / Vertical

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

data.
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DATE: 2021-06-02

51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold:>100/100 |
@ Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MWW W W
Sig Track: Off AP NNNN
1 Spectum v Mkr1 111.113 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -33.01 dBm
Log
100
200
M1 300 ﬂ
400 -
n260
500
BW
100MHz 600
700
800
900
Start 110.00 GHz #Video BW 3.0 MHz" Stop 140.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 ¥
@H(s@@smazw ‘
Mid Channel / Horizontal
51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold>100/100 |
6o Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: Off AP NNNN
1 Spectum v Mkr1 124.239 0 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -32.98 dBm
100
200
E A&
M1 0 ¢
400
n260
500
BW
100MHz 600

Start 110.00 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHz"

Stop 140.00 GHz
Sweep 40.0 ms (60001 pts)

"9

Apr 27, 2021
5:47:42 PM

il

Mid Channel / Vertical

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

data.
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U

DATE: 2021-06-02

140 — 170 GHz Result

51078 |
‘Swepi SA v
KEYSIGHT Input: Ext Mixer PNO: Fast \Avg Type: Power (RMS) 2456
AL Freq Ref. Int (S) Gate: OFF AvglHold:>100/100 |
GO Jaiign: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: OFf APNNNN
1 Spectrum v Mkr1 167.541 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -31.28 dBm
Log
-10.0
200
M 1 -30.0 .
-40.0
n260
-50.0
BW
50MHz 500
700
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHZ* Stop 170.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 \ A
w0 o2 e L
Mid Channel / Horizontal
51078 |
‘Swepi SA v
KEYSIGHT Input: Ext Mixer PNO: Fast \Avg Type: Power (RMS) 2456
AL Freq Ref. Int (S) Gate: OFf AvglHold:>100/100 |
GO Jaiign: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: OFf APNNNN
1 Spectrum v Mkr1 169.593 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -31.02 dBm
-10.0
200
M1 -30.0 t
-40.0
n260
-50.0
BW
50MHz 500
700
-80.0
-90.0
Start 140.00 GHz #Video BW 3.0 MHZ~ Stop 170.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 \ A
O o2 e e
Mid Channel / Vertical

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

data.
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51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold:>100/100 |
@ Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MWW W W
Sig Track: Off AP NNNN
1 Spectum v Mkr1 150.210 5 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -31.75 dBm
Log
100
200
M1 -30.0 9
400
n260
500
BW
100MHz 600
700
800
900
Start 140.00 GHz #Video BW 3.0 MHz" Stop 170.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 ¥
@Hr’@@zzgazw \ ‘
Mid Channel / Horizontal
51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold>100/100 |
6o Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: Off APNNNN
1 Spectum v Mkr1 159.809 5 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -29.97 dBm
Log
100
200
M 1 -30.0 ’
400
n260
500
BW
100MHz 600
700
800
500
Start 140.00 GHz #Video BW 3.0 MHz" Stop 170.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27, 2021 ¥
EollGaYalr e dfeit el ) Ly
Mid Channel / Vertical

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

DATE: 2021-06-02

170 — 200 GHz Result

51078 |
‘Swepi SA v
KEYSIGHT Input: Ext Mixer PNO: Fast \Avg Type: Power (RMS) 2456
AL Freq Ref. Int (S) Gate: OFF AvglHold:>100/100 |
GO Jaiign: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: OFf APNNNN
1 Spectrum v Mkr1 171.432 0 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -28.96 dBm
Log
-10.0
200
M 1 -30.0 .
-40.0
n260
-50.0
BW
50MHz 500
700
-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)
Apr 27, 2021 \ A
=0 2] e L
Mid Channel / Horizontal
51078 |
‘Swepi SA v
KEYSIGHT Input: Ext Mixer PNO: Fast \Avg Type: Power (RMS) 2456
AL Freq Ref. Int (S) Gate: OFf AvglHold:>100/100 |
GO Jaiign: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: OFf APNNNN
1 Spectrum v Mkr1 170.891 5 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -29.43 dBm
-10.0
200
M1 -30.0 '
-40.0
n260
-50.0
BW
50MHz 500
700
-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)
Apr 27, 2021 \ A
w0 2PN e e
Mid Channel / Vertical

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

data.
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DATE: 2021-06-02

51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold:>100/100 |
@ Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MWW W W
Sig Track: Off AP NNNN
1 Spectum v Mkr1 172.907 0 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -29.98 dBm
Log
100
200
M 1 -30.0 QI
400
n260
500
BW
100MHz 600
700
800
900
Start 170.00 GHz #Video BW 3.0 MHz" Stop 200.00 GHz
#Res BW 1.0 MHz Sweep 40.0 ms (60001 pts)
Apr 27,2021 ¥
®o M2 e JEEIE
Mid Channel / Horizontal
51078
‘Swepl SA '
KEYSIGHT [input Ext Mixer PNO: Fast [Avg Type: Power (RMS) S as56
AL Freq Ref: Int (S) Gate: Off AvglHold>100/100 |
6o Align: Auto NFE: Adaptive IF Gain: Low Trig: Free Run MW
Sig Track: Off AP NNNN
1 Spectum v Mkr1 172.175 5 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm -30.17 dBm
100
200
M 1 30.0 .
400
n260
500
BW
100MHz 600

Start 170.00 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHz"

Stop 200.00 GHz
Sweep 40.0 ms (60001 pts)

IS IR Y8

SRR

Mid Channel / Vertical

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

data.
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8.5. 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 v01r02 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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8.5.1. FREQUENCY STABILITY RESULTS

Module 0, Band n261

Limit (MHz) 27500 28350

Condition Enzlg:‘,vo(gw ('i‘;';";‘ De‘gzt)ion E:dhéﬁ‘][:)gw (2‘;';";‘ De‘gzt)b”
Temperature Voltage (MHz) (MHz)

Normal (20°C) (Ref) 27509.8400 | 104.910 0.000376 28344.5200 | 354.760 0.001270
Extreme (50°C) 27509.8404 | 399.800 0.001432 28344.5200 8.250 0.000030
Extreme (40°C) 27509.8406 | 598.960 0.002145 28344.5202 | 191.690 0.000686
Extreme (30°C) 27509.8406 | 551.980 0.001977 28344.5202 | 201.360 0.000721
Extreme (10°C) Normal 27509.8403 | 335.270 0.001201 28344.5204 | 425.660 0.001524
Extreme (0°C) 27509.8401 | 77.537 0.000278 28344.5204 | 419.820 0.001503
Extreme (-10°C) 27509.8401 75.974 0.000272 28344.5207 | 725.670 0.002599
Extreme (-20°C) 27509.8401 | 146.400 0.000524 28344.5203 | 296.940 0.001063
Extreme (-30°C) 27509.8404 | 369.550 0.001323 28344.5200 31.944 0.000114
15% 27509.8404 | 370.020 0.001325 28344.5204 | 352.900 0.001264
Normal (20°C) -15% 27509.8406 | 109.280 0.000391 28344.5203 | 294.580 0.001055
End Point | 27509.8406 | 104.350 0.000374 28344.5201 | 201.200 0.000721

Module 0, Band n260

Limit (MHz) 37000 40000

Condition Enz Ig\fNO@BW Delta Deviation Er::dhcﬁrzjgw Delta Deviation

Temperature Voltage (MHz) (kHz) (%) (MHz) (kHz) (%)
Normal (20°C) (Ref) 37002.3200 85.020 0.000221 39991.2400 41.119 0.000107
Extreme (50°C) 37002.3203 | 318.200 0.000826 39991.2403 | 324.270 0.000842
Extreme (40°C) 37002.3201 63.489 0.000165 39991.2402 | 158.760 0.000412
Extreme (30°C) 37002.3200 21.749 0.000056 39991.2402 | 166.760 0.000433
Extreme (10°C) Normal 37002.3201 54.690 0.000142 39991.2403 | 300.580 0.000781
Extreme (0°C) 37002.3201 77.677 0.000202 39991.2404 | 422.890 0.001098
Extreme (-10°C) 37002.3204 | 405.440 0.001053 39991.2405 | 470.820 0.001223
Extreme (-20°C) 37002.3203 | 334.680 0.000869 39991.2408 | 841.780 0.002186
Extreme (-30°C) 37002.3204 | 413.740 0.001075 39991.2405 | 502.580 0.001305
15% 37002.3203 | 113.560 0.000295 39991.2402 | 162.500 0.000422
Normal (20°C) -15% 37002.3201 | 104.200 0.000271 39991.2402 | 150.300 0.000390
End Point | 37002.3200 | 154.880 0.000402 39991.2402 | 151.840 0.000394
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Module 1, Band n261

Limit (MHz) 27500 28350

Condition En':jlg:‘NO%)W Delta Deviation E:dhcl)?%gw Delta Deviation

Temperature Voltage (MHz) (kHz) (%) (MHz) (kHz) (%)
Normal (20°C) (Ref) 27509.8400 57.903 0.000207 28344.5200 266.600 0.000955
Extreme (50°C) 27509.8403 | 299.340 0.001072 28344.5200 28.771 0.000103
Extreme (40°C) 27509.8401 143.140 0.000513 28344.5204 | 394.720 0.001414
Extreme (30°C) 27509.8400 14.805 0.000053 28344.5203 304.040 0.001089
Extreme (10°C) Normal 27509.8402 154.830 0.000554 28344.5203 | 315.180 0.001129
Extreme (0°C) 27509.8401 148.900 0.000533 28344.5202 194.990 0.000698
Extreme (-10°C) 27509.8404 | 388.610 0.001392 28344.5201 121.580 0.000435
Extreme (-20°C) 27509.8404 398.270 0.001426 28344.5201 108.650 0.000389
Extreme (-30°C) 27509.8403 | 316.330 0.001133 28344.5202 199.740 0.000715
15% 27509.8403 | 307.830 0.001102 28344.5201 135.270 0.000484
Normal (20°C) -15% 27509.8401 290.130 0.001039 28344.5201 141.600 0.000507
End Point | 27509.8400 | 268.740 0.000962 28344.5203 142.050 0.000509

Module 1, Band n260

Limit (MHz) 37000 40000
" F low F high

Condition End of O@SW (iz';‘;‘ De‘gzt)ion End of ogw ('i‘::;";‘ De‘zj;‘ot)io”

Temperature Voltage (MHz) (MHz)
Normal (20°C) (Ref) 37002.3200 | 257.410 0.000669 39991.2400 | 326.640 0.000848
Extreme (50°C) 37002.3201 | 125.910 0.000327 39991.2400 0.905 0.000002
Extreme (40°C) 37002.3200 48.793 0.000127 39991.2401 67.644 0.000176
Extreme (30°C) 37002.3200 0.298 0.000001 39991.2402 | 191.340 0.000497
Extreme (10°C) Normal | 37002.3201 | 111.180 0.000289 39991.2401 | 132.180 0.000343
Extreme (0°C) 37002.3204 | 411.010 0.001068 39991.2403 | 291.730 0.000758
Extreme (-10°C) 37002.3203 | 311.070 0.000808 39991.2404 | 364.120 0.000946
Extreme (-20°C) 37002.3201 75.001 0.000195 39991.2403 | 284.080 0.000738
Extreme (-30°C) 37002.3201 | 129.460 0.000336 39991.2401 | 107.610 0.000280
15% 37002.3201 | 246.000 0.000639 39991.2403 | 308.250 0.000801
Normal (20°C) -15% 37002.3200 | 252.310 0.000655 39991.2402 | 161.280 0.000419
End Point | 37002.3200 | 292.380 0.000759 39991.2403 | 157.240 0.000408
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Appendix A

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.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=N&RequestTi
meout=500&regnum_specified=N&test firm id=7730.
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2. VDI Mixer Certificate Report

2.1. Model : N9029AV15, S/N : SAX486
o 2 2
= B O

s cortificats be
e e AR ATION CER TIFICATE
permission of the issulng lahoratey. crBC | EON RO 57RBEONGIL, MAJANGMYEON,
v FONSL GYEONGGHDO, KORFA 17383
TEL 82-3H6456900, FAX :8231645-6969

SAusraron wo e,

- Certificate No :  IC-2021-26368-R1 [Amendment to Report, Certificate No 'IC-2021-26368']

- Calibration No: C-2021-031910 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 : 376588

- Description : SA EXTENSION MODULE

- Manufacturer and Model Name : VDI / SAX WR15

- Serial Number : SAX486
3. Date of Calibration : 2021.03.29 The due date of next Calibration : 2022.03.29
4. Environment

- Temperature: (229 + 0.2 ) C - Humidity: ( 47 £ 3 ) %RH.

- 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 next Calibration Calibration laboratory
EXG ANALOG SIGNAL GENERATOR KE;?;GB:T MY53270544 2021/06/23 HCT CO., LTD.
AGILENT
EPM SERIES POWER METER E44198 GB42420565 2021/11/02 HCT CO., LTD.
POWER SENSOR Ks;iﬁ:r MY56330017 2022/01/25 | Keysight Technologies
WR-12 MULTIPLIER SOURCE OML
MODULE S12MSA 160419-1 2021/09/09 HCT CO., LTD.
WR-19 MULTIPLIER SOURCE OML
MODULE S19MSA 160516-1 2021/09/09 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 sigiature)

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

2021.03.31

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

(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)

MAsset Number: SUW-E0173
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Suranoy wo roedt

Calibration Results

Certificate No : 1C-2021-26368-R1
Calibration Mo : C-2021-031910 page : 2 of 4

1. Conversion Loss Graph

Conversion Loss

Conversion Loss (dB)

50 55 60 65 70 75

Frequency (GHz)

Mote 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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FCC ID: A3LSMT738U

DATE: 2021-06-02

Certificate No : 1C-2021-26368-R1

Calibration Results

Suisranny o kot

Calibration No : C-2021-031910 page : 3 of 4
2. Conversion Loss Data
Frequancy Conversion Measurernent Frequency Conversion Measurer.nent
(GHz) Loss Uncertainty (GH2) Loss Uncertainty
(dB) (dB) (dB) (dB)
50.0 10.73 0.89 57.5 9.52 0.82
50.3 9.59 0.89 57.8 9.27 0.82
50.5 10.26 0.89 58.0 10.31 0.82
50.8 10.56 0.89 58.3 10.16 0.82
51.0 9.07 0.89 58.5 10.63 0.82
51.3 11.80 0.89 58.8 10.01 0.82
51.5 9.86 0.89 59.0 9.95 0.82
51.8 9.47 0.89 59.3 10.18 0.82
52.0 10.68 0.89 59.5 10.09 0.82
52.3 9.81 0.89 59.8 9.48 0.82
52.5 9.47 0.89 60.0 9.17 0.82
52.8 9.52 0.89 60.3 9.47 0.82
53.0 8.90 0.89 60.5 8.91 0.82
53.3 8.76 0.89 60.8 8.91 0.82
53.5 9.09 0.89 61.0 8.82 0.82
53.8 9.10 0.89 61.3 9.89 0.82
54.0 9.49 0.89 61.5 9.11 0.82
54.3 9.28 0.89 61.8 9.05 0.82
54.5 9.75 0.89 62.0 9.10 0.82
54.8 9.36 0.89 62.3 8.99 0.82
55.0 9.49 0.89 62.5 9.02 0.82
55.3 9.55 0.89 62.8 8.88 0.82
55.5 9.88 0.89 63.0 8.80 0.82
55.8 10.27 0.89 63.3 8.86 0.82
56.0 9.97 0.89 63.5 8.85 0.82
56.3 10.48 0.82 63.8 8.78 0.82
56.5 9.65 0.82 64.0 8.75 0.82
56.8 9.53 0.82 64.3 8.78 0.82
57.0 9.15 0.82 64.5 8.70 0.82
57.3 9.67 0.82 64.8 9.05 0.82
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