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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 4 X Spectrum 4 X
Ref Level 96.00 dBpv ® RBW 1 MHz Ref Level 96.00 dBpv ® RBW 1 MHz
Att 5dB  SWT 5.7 ps @ VBW 3 MHz  Mode Auto FFT Att SdB SWT 5.7ps ® VBW 3 MHz Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
M1[1] 43.15 dBpY| M1[1] 42.20 dBpY]
2.4976050 GHz| 90 dBy 2.4926990 GHz|
S0 dBy
1] \\ M1
40 dBy S et et il it | 40 dey ] b f— T~ ]
30 dBy 30 dBy
20 day 20 day
10 dBy 10 dBy
F2 F2
o dewv—"} } o dewv—yF }
CF 2.495 GHz 691 pts Span 30.0 MHz CF 2.495 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 i 2.497605 GHz 43.15 dBpv M1 i 2.492699 GHz 42.20 dBpv
— — —
S1T005008 S1T005008
T ] ] ) ~ i | Neasuring-. WMMILD W oo

Horizontal // Peak for 1 Gz to 3 (kz

Vertical // Peak for 1 (i to 3 Gz

7

Specrumz ) [SpRMBRNCISeRC)) [ Spectmz - ® D o
Ref Level 100.00 depy ® RBW 1 MHz Ref Level 100.00 depy ® RBW 1 MHz
Att 10d8  SWT 2ms & VBW 3 MHz _Mode Auto Sweep Att 10dE  SWT 2ms ® YBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
M1[1] 47.72 dBpV| M1[1] 48.70 dBpV]
1.32850 GHz 2.65700 GHz]
90 dy 90 deys
80 dBy 80 dBy
70 dBy 70 deys
60 deys 60 dey!
50 dByi L 50 dBs 1
A R
o " drwdriihidd A h y LTI POV P T ] S T B o L YATPRU TOU UV W WTRRTA o
30 iy 30 du
20 dey 20 dey
10 dey 2 10 By F2
F1 ‘ El
| I
CF 2.0 GHz 691 pts Span 2.0 GHz CF 2.0 GHz 691 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 1.3285 GHz 47.72 dBpvV ML 1 2.657 GHz 48.70 dBpV

Measuring...
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e —
e e

Measuring...  WARMRNALD W6 ovznzoN )

Horizontal // Peak for 3 @z to 18 Gz

Vertical // Peak for 3 Gz to 18 (iz

Spectrum3 X (%) Spectrum3 X (x)
Ref Level 95.00 dBpv @ RBW 1 MHz Ref Level 95.00 dBpv @ RBW 1 MHz
Att SdB SWT 60ms ® VBW 3 MHz _Mode Auto Sweep Att SdB SWT 60ms ® VBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
M2[1] 48.29 dBpY] Mi[1] 50.23 dBpY]
90 dBy 7.4390 GHz 90 deyf 7.4390 GHz
M1[1] 48.23 dBpY|
80 dBy 4.9650 GHz| 80 de
70 dBy 70 de
60 deyf 60 dey
M1 M M
S0 dBy 50 dBy
o arrh
e H”" Pt G SR M R — —
30 dey
30 dBy
20 dBy
20 dBy
10 dBy
10 dBy
0 dayi
0 dBy
CF 10.5 GHz 691 pts Span 15.0 GHz
Marker CF 10.5 GHz 691 pts Span 15.0 GHz
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Marker
M1 1 4.965 GHz 48,23 dBpv Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M2 i 7.439 GHz 48.29 dBpY M1 i 7.439 GHz 50.23 dBpY.
— —
[ O
| | Measuring... " URRNENAND W6 012300 | | Measuring... @ D e o120:14PM
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. .
Horizontal // Average for 3 Gz to 18 (iz Vertical // Average for 3 Gz to 18 (ifz
Spectrum 3 ® |8 (x) Spectrum 3 ® |8 (%)
Ref Level 95.00 dBpv @ RBW 1 MHz Ref Level 95.00 dBpv @ RBW 1 MHz
Att 5dB  SWT 60ms @ VBW 3 MHz Mode Auto Sweep Att 5dB  SWT 60ms @ VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
[@1Rm AvgPwr (@ 1Rm AvgPwr
M2[1] 33.80 dBpV M1[1] 35.76 dBpV
90 dey 7.4390 GHz 90 dy 7.4390 GHz
M1[1] 34.46 dBPY
80 dBy 4.9650 GHZ| 80 dBy
70 dy 70 day
60 dBy 60 dBu
50 dB
H 50 dby
40 dBy T ™ 40 dep
e
o N N N NN AN m — L
a0 N A
20 dy
10 dey
10 deys
0 dey
0 dey
CF 10.5 GHz 601 pts Span 15.0 GHz,
Marker CF 10.5 GHz 691 pts Span 15.0 GHz
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Marker
M1 1 4.065 GHz 34.46 dBpv Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M2 1 7.439 GHz 33.80 dBpY M1 1 7.439 GHz 35.76 dBpv
- - —
01/10, 01/10,
B Ready o 750 i JU Ready [TTTTTTTT ] 0La02A M

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @z to 30 Gz) — Worst case
Mode: LE 1 Mbps

Distance of measurement: 3 meter

Channel: 39 worst case
- -
Horizontal Peak Vertical Peak
Spectrum 4 @ [Seectum Y Specinma [ Speciuma @] spectnmd <
Ref Level 90.00 dBpV @ RBW 1 MHz Ref Level 90.00 dBpV @ RBW 1 MHz
Att 0dE  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep Att 0dE  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
80 dey 80 dey
70 dBy 70 dBy
60 dB 60 dB
SO dBy SO dBy
40 dBy 40 dBy
il ot e, =
30 dBy 30 dBy
20 dBy 20 dBy
10 dBy 10 dBy
0 dBps 0 dBps
Start 18.0 GHz 691 pts Stop 30.0 GHz Start 18.0 GHz 691 pts Stop 30.0 GHz
— T
i Measuring... GAMMANAND WA CLWRET )l 9 wa %
Note.

No spurious emission were detected above 18 (ffz.
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Mode: ZigBee

Distance of measurement: 3 meter

Channel: 26

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBV) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)

2486.30 57.57 Peak H -1.67 - 55.90 74.00 18.10
2486.30 4591 Average H -1.67 - 44.24 54.00 9.76
4965.00 47.99 Peak H 5.94 - 53.93 74.00 20.07
7439.00 48.67 Peak H 14.46 - 63.13 74.00 10.87
4965.00 34.48 Average H 5.94 - 40.42 54.00 13.58
7439.00 34.68 Average H 14.46 - 49.14 54.00 4.86
2127.40 45.50 Peak v -1.98 - 43.52 74.00 30.48
2486.30 52.51 Peak v -1.67 - 50.84 74.00 23.16
7439.00 49.95 Peak v 14.46 - 64.41 74.00 9.59
7439.00 36.44 Average v 14.46 - 50.90 54.00 3.10

- Band edge

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

(Mik) (dB&V) etect mode (H/V) (dB) (dB) (BV/m) | (BV/m) (dB)
2483.54 60.04 Peak H -1.67 - 58.37 74.00 15.63
2483.54 54.96 Average H -1.67 - 53.29 54.00 0.71
2483.54 54.36 Peak A% -1.67 - 52.69 74.00 21.31
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 4 X Spectrum 4 X
Ref Level 96.00 dBpv ® RBW 1 MHz Ref Level 96.00 dBpv ® RBW 1 MHz
Att 5dB  SWT 5.7 ps @ VBW 3 MHz  Mode Auto FFT Att SdB SWT 5.7ps ® VBW 3 MHz Mode Auto FFT
(@ 1Pk Max (@ 1Pk Max
M1[1] 60.04 dBpY] M1[1] 54.36 dBpY]
S0de 2.4835380 GHz| 90 dBy 2.4835380 GHz|
80 dBy 80 dpy
70 dBy 70 dey
M1
60 dBy 60 dBy T
S0 dBy S0 dBy
[
40 dey [ 40 dey S s
30 dBy 30 dBy
20 day 20 day
10 dBy 10 dBy
F2 F2
o dewv—"} } o dewv—yF }
CF 2.495 GHz 691 pts Span 30.0 MHz CF 2.495 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 i 2.483538 GHz 60.04 dBpY M1 i 2.483538 GHz 54.36 dBpY
— — T )
)i T Measuring. WNINNED W cime p )il ] Measuring... WARRNNNAD W@ U0l

Restricted band // Horizontal // Average

N/A

Ref Level 96.00 dBpY ® RBW 1 MHz

SGL Count 100/100

Att SdB  SWT 5.7 ps @ VBW 3MHz Mode Auto FFT

Spectrum4 @

(@ 1Rm AvgPwr

M1[1] 54.96 dBpY|

2.4835380 GHz|

0 depv—"!

CF 2.495 GHz 691 pts

Span 30.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1

2.483538 GHz 54.96 dBpY

7

L

Ready [ |

N/A
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Horizontal // Peak for 1 Gz to3 (kz

Vertical // Peak for 1 (i to 3 Gz

Spectrum2  ® (x) ()

Spectrum2  ® (x) (%)
Ref Level 100.00 depy ® RBW 1 MHz Ref Level 100.00 depy ® RBW 1 MHz
Att 10de  SWT 2ms ® VBW 3 MHz _Mode Auto Sweep Att 10dE  SWT 2ms ® YBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
M1[1] 57.57 dBpV| M2[1] 52.51 dBpV|
2.48630 GHz| 2.48630 GHz|
90 dB! 90 dBy M1[1] 45.50 dBpY|
2.12740 GHz|
80 dBy 80 dey
70 deys 70 dey
60 dBy M1 60 dp! 1
s0 50 dBy +
u
[ bt - M,lhrw._. Ml M. s o
43"‘:“’““‘”" st bt gl Ja T 40 dBy
i
30 dBp!
30 dep
20 dBy!
20 dey
10 eyt 3
10 dBy 2 F1 ‘
F1 ‘ |
i GF 2.0 GHz 691 pts Span 2.0 GHz
CF 2.0 GHz 691 pts Span 2.0 GHz Marker
Marker Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | M1 1 2.1274 GHz 45.50 dBpv.
M1 1 2.4863 GHz 57.57 dBpv M2 1 2.4863 GHz 52.51 dBpv
~ - emoRrarrem vy e -
i ] Measuring.. @ARRMNALD W6 Gt i ] Measuring... b e

;
(i

Horizontal // Average for 1 Gz to 3 (iiz

N/A

Spectrum2 & (x) (x)
Ref Level 100.00 dBpV @ RBW 1 MHz
Att 10 dB SWT 2ms @ VBW 3 MHz
SGL Count 100/100

(@ 1Rm AvgPwr

Mode Auto Sweep

M1[1] 45.01 dBpY]

2.48630 GHz|
90 dey

80 dey

70 dey

60 dBy

S0 dBy

40 dBy

30 dep

20 dey

10 dey

CF 2.0 GHz

Marker

Type | Ref | Trc | X-value | Y-value |
M1 i 2.4863 GHz 45.91 dBpv

] ]

691 pts Span 2.0 GHz

Function | Function Result |

s
Ready WHNNNRNRD W8

ST
Siansson

N/A
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Horizontal // Peak for 3 @z to 18 (liz

Vertical // Peak for 3 (lz to 18 (iiz

Spectrum3 & (x)

mm
v

Spectrums  ® 5
Ref Level 95.00 dBpY ® RBW 1 MHz Ref Level 95.00 dBpY ® RBW 1 MHz
Att Sde  SWT 60ms ® VBW 3 MHz _Mode Auto Sweep Att Sde  SWT 60ms ® VBW 3MHz Mode Auto Sweep
(@ 1Pk Max @ 1Pk Max
P M2[1] 48.67 dBpVY| P M1[1] 49.95 dBpV|
90 dy 7.4390 GHz 90 dBu 7.4390 GHz
M1[1] 47.99 dBpY|
80 deu 4.9650 GHz 80 dy
70 dey 70 dey
60 dBy 60 by
M1 Y
50 dey 50 dey
B /v\I Yo
0 el X | st
i e
. S Y WV WY, U gy
" 30 deys
20 dey
20 dBy
10 dBy
10 e
0 dey
0 dBy
CF 10.5 GHz 691 pts Span 15.0 GHz
Marker CF 10.5 GHz 691 pts Span 15.0 GHz
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Marker
M1 1 4.965 GHz 47.99 dBpv Type | Ref | Trc | X-value Y-value | _Function | Function Result |
M2 1 7.439 GHz 48.67 dBpvV M1 g 7.439 GHz 49.95 dBpv
~ - — — — —
J Measuring...  WUMMRNALD W6 AP o i Measuring...  QRAMRNALD W6 T 4

Horizontal // Average for 3 Gz to 18 (iz

Vertical // Average for 3 Gz to 18 (iz

®

Spectrum 3

e
v

0 Spectrum 3 ® 0
Ref Level 95.00 dBpv @ RBW 1 MHz Ref Level 95.00 dBpv @ RBW 1 MHz
Att SdB  SWT 60ms ® VBW 3MHz Mode Auto Sweep Att SdB  SWT 60ms ® VBW 3MHz Mode Auto Sweep
SGL Count 1007100 SGL Count 1007100
[@1Rm AvgPwr [@1Rm AvgPwr
M2[1] 34.68 dBpY] M1[1] 36.44 dBpY]
90 dey 7.4390 GHz 90 dy 7.4390 GHz
M1[1] 34.48 dBpY|
80 dBy 4.9650 GHz| 80 dey
70 dBy 70 dBy
60 dBy 60 dBy
50 dBy 50 doy
40 dey T ™ 40 dby "
m R 1 | I
iy
N A A G
ey v\\‘/\\/\\/\\/\/\/n
20 day
10 dBy
10 dBy
0 dBy
0 dBy
CF 10.5 GHz 691 pts Span 15.0 GHz
Marker CF 10.5 GHz 691 pts Span 15.0 GHz
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Marker
M1 1 4.065 GHz 34.48 dBpv Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M2 i 7.439 GHz 34.68 dBY M1 i 7.439 GHz 36.44 dBpY
— —
[ [
)i J ready  UNRRANNND W@ 5NN )i J ready  UNRRANNND W@ h

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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3.5. Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure
Band edge
ANSI C63.10-2013 - Section 11.11
1. 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 kiz
Set the VBW = [3 X RBW].
Detector = Peak
Sweep time = auto
Trace mode = max hold
Allow trace to fully stabilize.

e i

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

1. Start frequency was set to 30 Mz and stop frequency was set to 25 (flz for 2.4 (fz frequencies and

40 (fz for 5 (Hz frequencies

2. Set the RBW = 100 kiz

3. Set the VBW = [3 X RBW].
4. Detector = Peak
5
6
7

Sweep time = auto
Trace mode = max hold
Allow trace to fully stabilize.

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 klz 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 kes@kes.co.kr

KES-QP16-F01(00-23-01-01) KES A4



KES

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-RF-23T0020
Page ( 36 )of (40)

Test results

LE 1M

2402 M

2442 Mz

MuttiView 58 Spectrum X | Spectrum 2 X spectum3

Ref Level 8,00 dBim
A 1008 SWT 1.0
TDF "A3,AT1,08"

1 Frequency Sweep

RBW 100 kHz
VBW 300kHz Mode Auto Sweep

1001 pts

Y-alue
-61.84 dBm

XValue
237799 GHz

= e
Ref Level 8,00 dBm RBW 100 iz

o A 108 SWT 2ms © VBN

TDF "A3,AT,DB"

1 Frequency Sweep

2.405 GHz (| CF 2.442 GHz

2 Marker Table

10.5 MHz/

Function Function Result XValue
249015 GHz

-~ Measuring..

janannnng]

001203
a1

Mode Auto Sweep

1001 pts

Yalue
-59.71 dBm

20.0 MHz/ Span 200.0 MHz

Function Function Result

-~ Measuring...

[T

0301203
113047

Ref Level 9,00 dBm RBW 100kHz
At 1008 SWT 97ms © VBW 300kHz Mode Auto Sweep
TDF "A3,AT1,DB"

1 Frequency Sweep

1001 pts

XValue

9 Y-alue
47.93 MHz

-55.67 dBm

11:15:26 03.01.2023

X
BW 100 kH:
s © VBW 300 kHz

1 Frequency Sweep

97.0 MHz/ CF 515.0 MHz
2 Marker Table

Type | Ref | Trc
[ 1

Span 970.0 MHz

XValue
47.93 MHz

Function Function Result

Messuring,

(I

[11:29:59 03.01.2023

Mode Auto Sweep

1001 pts

56.62 dBm

1Pk Max

97.0MHz/ Span 970.0 Mz

Value Function Function Result

Measuring.

B spenn X | X
Ref Level 9.00 dBm

A 1048

TOF "A3,AT1DB"

1 Frequency Sweep

RBW 100!

SWT 240ms ® VBW 300kHz Mode Auto Sweep

1001 pts

XValue
7.198 GHz

Y-Value
-28.56 dBm

11:16:33 03.01.2023

= X s X
Ref Level 9,00 dBm

o A 1048

TOF "A3,AT1,DB"

1 Frequency Sweep

© RBW 100 kHz
SWT 200ms © VBW 300 kHz

2.4GHz/

XValue
7.318 GHz

Function

[—

X

Mode Auto Sweep

1001 pts

© 1Pk Max
M1[1] -30.11 dBm
73180 GHz

24GH:/ Span 24.0GHz

YValue Function Function Result

-30.11 dBm

03012023
115010

~ Messuring,
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LE 1M

2480 Miz -

X s X some X s
= RBW 100kHz
SWT 101 ms © VBW 300kHz Mode Auto Sweep

1 Frequency Sweep.

N/A

1001 prs 3.5 MHz/
- e YValue Function Function Result
2484318 GHz -62.23 dBm

11:48:16 03.01.2023

o 8 e X om o X s X s X | o
Ref Level 9.00 dBm © RBW 100kHz
° At 0dB  SWT 0.7ms © VBW 300kHz Mode AutoSweep
TOF
1 Freque * 1Pk Max
MI[1] -5620dBm
Hz

N/A

1001 pts 97.0MHz/ Span 970.0 MHz

XValue Y-alue Function Function Result
47.93 MHz -56.20 dBm

00120
jannnnnnng] Nr:ase

11:48:26 03.01.2023

1 Frequency Sweep

N/A

1001 pts 2.4 GHz/ Span 24.0 GHz

XValue YAalue Function Function Result
7.038 GHz -33.20 dBm

Measuring..

11:48:46 03.01.2023
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl; ;?’t;;) n Cali(:’::.ﬁon
Spectrum Analyzer R&S FSV40 101725 1 year 2023.06.16
Spectrum Analyzer R&S FSV3030 101800 1 year 2023.04.04

ATTENUATOR Mini-Circuits BW-S10-2W263+ 1 1 year 2024.01.13

Power Meter Anritsu ML2495A 1438001 1 year 2024.01.13

Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2024.01.13
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2023.04.27
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2023.05.13
BAND REJECT FILTER | MICRO-TRONICS BRM50702 G272 1 year 2024.01.12

Attenuator HUBER+SUHNER 6806.17.A - 1 year 2023.04.01

Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2023.03.18
Horn Antenna AH SAS-571 414 1 year 2024.01.16
Horn Antenna SCHWARZBECK BBHA9170 9]?173(?5?0 1 year 2024.01.16
TRILOG-
BROADBAND VULB9163 Schwarzbeck 714 2 years 2024.04.19

ANTENNA

Amplifier NP 310N 401123 | year 2023.06.02
PREAMPLIFIER HP 8449B 3008A00538 1 year 2023.06.02
Bﬁﬁﬁfggﬁ) SCHWARZBECK BBV9721 PS9721-003 lyear | 2024.01.16

DC POWER SUPPLY AGILENT 6632B MY43004114 1 year 2023.06.17
EMI Test Receiver R&S ESU26 100552 1 year 2023.03.31
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., 15ND530-GX50K 311QCFT567147
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 kes@kes.co.kr
KES-QP16-F01(00-23-01-01) KES Ad




	빈 페이지



