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Horizontal // Average for 1 iz to 3 Gz

Vertical // Average for 1 Gz to 3 Gk

Spectrum2 @ (x) (x) Spectrum2  ® (x) (x)
Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 dBpv ® RBW 1 MHz
Att 0de  SWT 10.1ms ® VBW 3 MHz Mode Auto Sweep Att 0de  SWT 10.1ms ® VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
m1i[1] 48.59 dBpV| mi[1] 40.95 dBpV|
1.844420 GHz| 1.844420 GHz
80 dByi 80 dBy!
70 dBy 70 dByi
60 dBy 60 dBy!
M1
50 dBp 50 dBy
M1
40 dBy 40 dBy "
o O S PONN PO = R i T i S S, ,,JL,,.__ i
20 dByi 20 dByi
10 dBp! 10 dBy
0 dBy 0 dBpi
CF 2.0 GHz 10001 pts Span 2.0 GHz CF 2.0 GHz 10001 pts Span 2.0 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 [ 1 1.84442 GHz 48,59 dBpy | [ M1 T 1.84442 GHz 40,95 dBpY |
— — ~
)i T Ready  WMNMNARAD W6 Y i T Ready  WNNNNANND W6 i
. .
Horizontal // Peak for 3 Gk to 18 (i Vertical // Peak for 3 (iz to 18 Gz
Spectrum3 @ (x) Spectrum3 @ ()
Ref Level 90.00 dBpY ® RBW 1 MHz Ref Level 90.00 depv ® RBW 1 MHz
Att 0d8  SWT 60ms @ VBW 3 MHz _Mode Auto Sweep aAtt 0d8  SWT 60ms ® VBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (017K Max
80 dBy! 80 By
70 dew 70 dey
60 dBp 60 dBp!
50 dBy! 50 dBy
20 et 20 dBy
10 dBp 10 dBp
0dy 0 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
—
JU ] Measuring... WRARNANAD W6 Y J{ ] Measuring... GANRRANED W6 i

Note.

1. No spurious emission were detected at horizontal above 3 (lHz.
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Test results (18 Gz to 30 Gliz) — Worst case

Distance of measurement: 3 meter
Mode: 802.11ah_2 Miz
Channel: 06
Horizontal Peak Vertical Peak
Spectrum 4 X Spectrum 4 = ®
Ref Level 80.00 dBpv @ RBW 1 MHz Ref Level 80.00 dBpv @ RBW 1 MHz
Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep

@ 1Pk Max

@ 1Pk Max

70 dey

60 dey

50 dey

40 dey

20 dBy!
10 dep! 10 dey
0 dep! 0 dBy
-10 dey -10 dBy
Start 18.0 GHz 10001 pts Stop 30.0 GHz Start 18.0 GHz 10001 pts Stop 30.0 GHz
— m— — p—
)i | Measuring...  GRRNNNIHD W6 4 il Measuring... @EUMRNNLD W6 7

Note.

No spurious emission were detected above 18 (Hz.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4




KES Co., Ltd.
- . Report No.:
3701, 40, Simin-daero 365beon-gil,
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0010

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (45 ) of (56 )
www.kes.co.kr

3.5. Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge
ANSI C63.10-2013 - Section 11.11

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
Set the RBW = 100 kifz

Set the VBW = [3 X RBW].

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow trace to fully stabilize.

PN R DN

Out of band emissions
ANSI C63.10-2013 - Section 11.11

1. Start frequency was set to 30 Miz and stop frequency was set to 25 (fz for 2.4 (fz frequencies and
40 (Hz for 5 Gz frequencies

2. Set the RBW = 100 kiz

3. Set the VBW = [3 X RBW].

4. Detector = Peak

5. Sweep time = auto

6. Trace mode = max hold

7. Allow trace to fully stabilize.
Limit

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



wes@€

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:
KES-RF1-22T0010
Page (46 ) of (56 )

Test results

Mode : 802.11ah 1 Mk

903.5 Mz 915.5 Miz
Spectrum - Spectrum 3 @] -
Ref Level 30.00 dBm ® RBW 100 kHz Ref Level 17.00 dBm ® RBW 100 kHz
Att S0dB  SWT 750 ps @ VBW 300 khz  Mode Auto FFT Att 35d8  SWT 56,0 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF.
[@ 1Pk Max @ 17k Max
M1[1] 17.84 dBm| T M1[1] 17.54 dBm)|
- 903,34370 MHz 10 df f 915.62000 MHz
10d od - I
D1 -2.460 dBr ‘
o DI -2.160 dBm -10d JJ‘u v‘\
-10d
h\ 20 d
J 1
S
ik " T ot * e ol
A o o
40 di o
“40d T PP o) W N Py b A N .
W PO !
s0d
s0d
0d £0d
Start 850.0 MHz 10001 pts Stop 910.0 MHz 70
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | -80 d
M1 1 903.3437 MHz 17.84 dBm CF 915.5 MHz 10001 pts Span 50.0 MHz
w .6 Y ]
JL J Measuring... ) I Measuring... 4
Spectrum2  (® k2 Spectrum2 @ -
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
Att 35d8  SWT 180 ms @ VBW 300 kHz Mode Auto Sweep Att 35d8  SWT 180 ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF.
[@ 1Pk Max (@ 1Pk Max
10d L m2[1] -36.34 dBm| 10 dd M2[1] -35.97 dBm
6.90733 GHz| 6.74562 GHz|
; m1[1] 14.95 dBm)| y mi[1] 16.38 dBm)|
g D1 -2.160 dBm 903.50 MHz o D1 -2.460 dBm: 914.90 MHz
-10 -10d
20 20d
-30 T -30d ol
40 "‘;“‘"M — | 40d e
b bl it il sl SR
Liowr s [P e it o gt VPR —
50 d S0
-60 60
-70d -70d
-80d -80d
Start 30.0 MHz 10001 pts Stop 18.0 GHz Start 30.0 MHz 10001 pts Stop 18.0 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 903.5 MHz 14,95 dBm M1 1 914.9 MHz 16.38 dém
M2 1 6.90733 GHz -36.34 dBm M2 g 6.74562 GHz -35.97 dém
T N Y
J J Measuring... y JU Measuring...
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926.5 M

Spectrum 3 ®] n?
Ref Level 19.00 dBm @ RBW 100 kHz
Att 35dB  SWT 56,0 ps @ VBW 300 kHz  Mode Auto FFT
TOF
[@ 1Pk Max
M1 mM1[1] 17.43 dBm|
926.38190 MHZ|
10d J \
od
D1 -2.570 dBm
10 d

[
[

\

L

N/A

Ref Level 15.00 dém
Att
TDF

Y
""Wrsm,w.vq.m M o ANk
N

-50

-60

=70 di

Start 920.0 MHz 10001 pts Stop 970.0 MHz
w
J ] Measuring...  GRENNNNND W6 P

Spectrum 2 ® :%n

@ RBW 100 kHz

35d8  SWT 180 ms @ VBW 300 kHz Mode Auto Sweep

[@ 1Pk Max
VT

M2[1]

-36.34 dBm)|

6.86960 GHz|

M1[1] 14.99 dBm)|

925.70 MHz

A
- e e o

Start 30.0 MHz 10001 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 b | 925.7 MHz 14.99 dBm
M2 1 6.8606 GHz -36.34 dBm
T

JL

J Measuring...

4

N/A
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Mode : 802.11ah 2 Mk

905.0 Mt 915.0 Mk
Spectrum ) (x) (x) Spectrum3 (& (x)
Ref Level 27.00 dBm ® RBW 100 kHz Ref Level 21.00 dBm ® RBW 100 kHz
Att 45dB  SWT 75,9 s @ VBW 300 kHz Mode Auto FFT Att 40dB  SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TOF TOF.
(@ 1Pk Max (@ 1Pk Max
M1[1] 14.91 dBm| i M1[1] 14.94 dBm)|
20 di 905.69540 MHz f.,l 914.91500 MHz|
10d
il
\ e CAR)
ad D1 -5.060 dBmm H‘, Y
D1 -5.090 dBm: rl "\-\ -od
-10 di
J \n 204 ,
- W’ N
-30d Fﬁ" " W M‘\ )
NG assahe kil T TN [T ro——_— vistiigect etV I ittt o
o oMl AT ¥ v b
a0 d
-50 df
Sod
60
50 di
70 d
70d
Start 850.0 MHz 10001 pts Stop 910.0 MHz CF 915.0 MHz 10001 pts Span 50.0 MHz
i T I
JL J Measuring... 4 I | Measuring...
Spectrum2 & (x) (x) Spectrum2 ® (x)
Ref Level 13.00 dBm ® RBW 100 kHz Ref Level 13.00 dBm ® RBW 100 kHz
Att 30dB  SWT 180ms @ VBW 300 kHz Mode Auto Sweep Att 308 SWT 180ms @ VBW 300kHz Mode Auto Sweep
TOF TOF.
(@ 1Pk Max (@ 1Pk Max
o ] —00zaem| | [oads M201] ~21.74 dbm
1.80980 GHz 1.82950 GHz
m1[1] 14.34 dBm)| mi[1] 14.84 dBm|
o 905.90 MHZ| 0 914.90 MHz
D1 -5.090 dB D1 -5.060 dBm
-10 -10d
-20 -20
30 30d
3 e
-40 -40d -
60 d 60 di
70d 70 di
-80 di -80 df
Start 30.0 MHz 10001 pts Stop 18.0 GHz Start 30.0 MHz 10001 pts Stop 18.0 GHz
T - - )
J J Measuring... D e 4 JL | Measuring... i
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925.0 M -
Spectrum 4 ®
Ref Level 21.00 dBm @ RBW 100 kHz
Att 40dB  SWT 56,0 ps @ VBW 300 kHz  Mode Auto FFT
TOF
(@ 1Pk Max
L mM1[1] 15.34 dBm|
924.69700 MHz|
e
od /-flj l
7 D1 -4.660
43\? \’L
30 ’k«' by
M.\ua e DUV PO e e, LTS s
40 g v o
-50d
-60
-70 di
CF 945.0 MHz 10001 pts Span 50.0 MHz
)
JU ] Measuring...  URNRNAED W6 P
Spectrum2 & () ()
Ref Level 13.00 dBm @ RBW 100 kHz
Att 30dB  SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
TOF
(@ 1Pk Max
10 dgur M2[1] -44.25 dBm|
1.84930 GHz|
M1[1] 13.64 dBm
0 923.90 MHz|
D1 -4.660 dBm
-10d
-20
a0 N/A
-40 d Mz
-60
70
-80d
Start 30.0 MHz 10001 pts Stop 18.0 GHz
)6
JU ] Measuring...  QEANRNRNS e y
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Mode : 802.11ah 4 Mk

906.0 Mt 914.0 Mtz
Spectrum ) (x) (x) Spectrum3 (& (x)
Ref Level 27.00 dBm © RBW 100 kHz Ref Level 21.00 dBm ® RBW 100 kHz
Att 45dB  SWT 75,9 s @ VBW 300 kHz Mode Auto FFT Att 40d8  SWT 56.9 s ® VBW 300 kHz Mode Auto FFT
TOF TOF
[0 1Pk Max (@ 1Pk Max
M1[1] 12.86 dBm)| M1[1] 12.86 dBm)|
20l 906.21140 MH2| M1 914.30000 MHz|
M1 10 d
10d ?’W l \
\ >
aa VRN
D1 -7.140 dBm:
3 L‘ 04 i V,
D1 -7.140 dBm:
— Imd % N‘J‘f “'\\
M 20d
20d ',HM /’y/»‘
-30 df = I )
ks ol M“W NMWW\,
- AR Al ) R I — v A vt "
» b A " Y o aeacs o
-40d
50 d
s0d
-0
60d
70d
70d
Start 850.0 MHz 10001 pts Stop 910.0 MHz CF 914.0 MHz 10001 pts Span 50.0 MHz
T -~ - )
JL J Measuring... b o 7 I | Measuring... [(TH i
Spectrum2 & (x) (x) Spectrum2 ® (x) (x)
Ref Level 13.00 d8m ® RBW 100 kHz Ref Level 13.00 dBm ® RBW 100 kHz
aAtt 30dB  SWT 180ms @ VBW 300 kHz Mode Auto Sweep Att 30d8  SWT 180ms ® VBW 300 khz Mode Auto Sweep
TOF TOF
(@ 1Pk Max (@ 1Pk Max
03 ETE] o.1saem| | [0 o w21l ~32.77 dom
1.81150 GHz] 1.82770 GHz,
mi[1] 10.85 dBm| mi[1] 10.40 dBm|
o 905.90 MHZ| o 913.10 MHz
D1 -7.140 dby D1 -7.140
10 -10d
20 20
30 30
-40 L a0 .
-60d 60 d
70d 70d
-80d -0 d
Start 30.0 MHz 10001 pts Stop 18.0 GHz Start 30.0 MHz 10001 pts Stop 18.0 GHz
T - - )
J J Measuring... 4 JL | Measuring... (TH i
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922.0 Mi -
Spectrum 4 ®
Ref Level 21.00 dém ® RBW 100 kHz
Att 40dB  SWT 56.9 ys @ VBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk Max
mM1[1] 12.00 dBm)|
M1 921.50700 MHz|
10 TN&‘,’W‘\
04
I’.";EJ_‘ okf 5.000
: N/A
30 ﬂw‘w
40 Ww \ A Sy il
-50 di
-60
-70 di
Start 918.0 MHz 10001 pts Stop 970.0 MHz
J{ ] Measuring...  QEANRNRAS e y
Spectrum2 & () ()
Ref Level 13.00 dBm ® RBW 100 kHz
Att 30dé  SWT 180 ms @ VBW 300 kHz Mode Auto Sweep
TDF.
@ 1Pk Max
10 qgmT m2[1] -45.01 dBm|
1.84390 GHz|
mi[1] 12.83 dBm|
o 922.10 MHZ|
od D1 -8.000 dBr
-20
-30
N/A
-40 d| Tz
-60
-70
-80 di
Start 30.0 MHz 10001 pts Stop 18.0 GHz
JU ] Measuring... WRNERALD WG 0
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3.6. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kilz to 30 M, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Conducted limit (dBV/m)
Frequency of Emission (Mk)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 - 5.00 56 46
5.00-30.0 60 50
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Test results

Hot Line
1007
| Final_Result
801 Frequency | QuasiPeak | Average Limit Margin | Meas. | Bandwidth | Line | Corr.
] (MHz) (dBRY) @Bpv) | (dBuv) | (dB) '(l"unns (kHz) (dB)
5 60 '\ - 0.394000 34.64 | 47.98 13.34 | 1000.0 9.000 | L1 19.8
3 i * 0.394000 44.36 - 57.98 13.62 | 1000.0 9.000 | L1 19.8
= : * : 0.406000 39.63 47.73 8.10 | 1000.0 9.000 | L1 19.8
° 40+ 0.406000 49.75 - 57.73 7.98 | 1000.0 9.000 | L1 19.8
K] é 0.878000 36.46 46.00 9.54 | 1000.0 9.000 | L1 20.3
1 0.878000 4713 - 56.00 8.87 | 1000.0 9.000 | L1 20.3
20 1.486000 33.93 46.00 12.07 | 1000.0 9.000 | L1 204
1.486000 45.96 - 56.00 10.04 | 1000.0 9.000 | L1 204
1 6.378000 24.88 50.00 25.12 | 1000.0 9.000 | L1 19.9
04 6.378000 32.43 - 60.00 27.57 | 1000.0 9.000 | L1 19.9
6.750000 25.22 50.00 24.78 | 1000.0 9.000 | L1 19.9
T T — y T T T 1 6.750000 32.58 - 60.00 27.42 | 1000.0 9.000 | L1 19.9
150k 300 400500 800 1M 2M 3M 4M SM B 8 10M 20M  30M
Frequency in Hz
Neutral Line
1007
1 Final_Result
80 Frequency QuasiPeak Average Limit Margin M_eas. Bandwidth | Line | Corr.
| (MHz) (dBRv) (dBpv) | (dBpv) | (dB) 1("'“"5 (kHz) (dB)
L B0 ——— 0.450000 - 3477 | 46.88 12.11 | 1000.0 9.000 | N 19.8
Q 0.450000 48.29 - 56.88 8.59 | 1000.0 9.000 | N 19.8
< T ‘ 0.458000 - 34.27 46.73 12.46 | 1000.0 9.000 | N 19.8
3 40+ 30 0.458000 47.23 - 56.73 9.50 | 1000.0 9.000 | N 19.8
3 LS 1.226000 - 28.54 46.00 17.46 | 1000.0 9.000 | N 20.3
- 1 1.226000 41.56 - 56.00 14.44 | 1000.0 9.000 | N 20.3
204 1.326000 - 28.61 46.00 17.39 | 1000.0 9.000 | N 20.3
1.326000 41.50 - | 56.00 14.50 | 1000.0 9.000 | N 203
1 24.198000 - 22.73 50.00 27.27 | 1000.0 9.000 | N 21.0
e 24.198000 30.14 - | 60.00 29.86 | 1000.0 9.000 | N 21.0
25.054000 - 2210 50.00 27.90 | 1000.0 9.000 | N 21.0
+ +—— + +——t—t————+ + ! 25.054000 27.95 - | 60.00 32.05 | 1000.0 9.000 | N 21.0
150k 300 400500 800 1M 2M 3M AM 5M B 8 10M 20M  30M
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?hbratmn Cal. Day to Next
interval Cal. day
2021.06.18 ~
Spectrum Analyzer R&S FSV40-N 102194 1 year 2022.06.18
. 2021.04.01 ~
EMI Test Receiver R&S ESU26 100552 1 year 2022.04.01
. . 2021.05.17 ~
Signal Generator Anritsu 68369B 002118 1 year 2022.05.17
HIGH PASS WHKX1.2/15G- 2021.06.18 ~
FILTER WEINSCHEL 6TT ! I year 2022.06.18
. 2021.04.29 ~
Power Meter Anritsu ML2495A 2010001 1 year 20220429
. 2021.04.29 ~
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2022 0429
2021.01.18 ~
e 2022.01.18
Attenuator Mini-Circuits BW-S10-2W263+ 1 1 year 20220117 <
2023.01.17
2021.11.02 ~
Attenuator HUBER+SUHNER 6806.17.A - 1 year 2022.11.02
2021.01.18 ~
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2023.01.18
BILOG 2020.12.22 ~
ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 20221202
2021.01.22 ~
2022.01.22
Horn Antenna AH SAS-571 414 1 year 2022.01.18 ~
2023.01.18
2021.01.18 ~
BBHA 2022.01.18
Horn Antenna SCHWARZBECK BBHA9170 9170550 1 year 2022.01.18 ~
2023.01.18
. SONOMA 2021.06.07 ~
Amplifier INSTRUMENT 310N 401123 1 year 2022.06.07
3008A005 2021.06.21 ~
PREAMPLIFIER HP 8449B 38 1 year 2022.06.21
BROADBAND PS9721- 2021.01.19 ~
AMPLIFIER SCHWARZBECK BBV9721 003 1 year 2022.01.19
. MY43004 2021.06.21 ~
DC Power supply Agilent 6632B 090 1 year 20220621
. 2021.04.01 ~
EMI Test Receiver R&S ESU26 100552 1 year 2022.04.01
2021.12.27 ~
LISN ENV216 R&S 101787 1 year 20221227
EMI TEST 2021.12.28 ~
RECEIVER ESR3 R&S 101783 1 year 2022.12.28
2021.12.27 ~
PULSE LIMITER ESH3-72 R&S 101915 1 year 20221227
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Peripheral devices

Device

Manufacturer Model No.

Serial No.

Notebook computer

LG Electronics Inc., LGS53

306QCZP560949

Jig board
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