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Test results (Above 1 000 Mk)

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 104.89 42.99 Peak H -8.84 - 34.15 74.00 39.85
1571.84 43.03 Peak A\ -5.45 - 37.58 74.00 36.42
2503.35 43.25 Peak A\ 0.06 - 4331 74.00 30.69
2 528.75 43.60 Peak H 0.17 - 43.77 74.00 30.23
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dB/V/m) (dB)
2317.02 43.09 Peak -0.19 - 42.90 74.00 31.10
2319.04 44.89 Peak H -0.19 - 44.70 74.00 29.30
2 319.75 44.17 Peak H -0.19 - 4398 74.00 30.02
2 331.81 43.57 Peak A% -0.18 - 43.39 74.00 30.61
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ® Spectrum4 X
Ref Level 97.00 dBpv @ RBW 1 MHz Ref Level 97.00 dBpv ® RBW 1 MHz
Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
Mi[1] [44.80 dBpV] M2[1] ["43.00 dBpV
90 dep 2.3190360 GHZ] 90 dep 2.3170170 GHz]
m2[1] [ 44.17 dnpf m1[1] \ 43.57 don
80 dep! 2.3197500 GH| 80 dey 2.3318060 GH
70 dBp! 70 dBp!
60 dBpi /J 60 dBp! }]
50 dBy ool 50 dBy ; T
w 3 o e, W 2l e o A v J
30 dBp 30 dep!
20 dBp 20 dBy!
10 dept 10 dey T
0 deuv—Lg T 0 dev—"p T
Start 2.3 GHz 10001 pts Stop 2.402 GHz CF 2.351 GHz 10001 pts Span 102.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 b § 2.319036 GHz 44.89 dBpv M1 1 2.331806 GHz 43.57 dBpv
M2 1 2.31975 GHz 44.17 dBpv M2 1 2.317017 GHz 43.09 dBpv

J

4

T

Measuring...

4

KES-QP-7081-06 Rev. 7

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

A4




«es@€

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-RF1-22T0086
Page (22 )of (31)

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (i to 3 Gk

Spectrum2  ®
Ref Level 97.00 dBpv ® RBW 1 MHz

(=]

Spectrum2 X

(=)

Ref Level 97.00 dBpv @ RBW 1 MHz

Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode Auto Sweep Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
m2[1] 43.60 dB)JV m2[1] 43.03 dBpV
a0 dew 2.528750 GHz 90 dey 1.571840 GHz|
mM1[1] 42.99 dBpV| M1[1] 43.25 dBpV)
1.104890 GHz| 2.503350 GHz|
80 dBp! 80 dBy!
70 dep 70 dBp!
60 dBp 60 )
50 dBp 50 !
M1 2 M2 M1
30 dep 30 dep!
20 dep 20 dep!
10 dBp 10 dBey
0 dey 0 dey
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
. .
Horizontal // Peak for 3 (i to 18 (i Vertical // Peak for 3 Gz to 18 (z
Spectrum3  ® (%) Spectrum3 (X (x)
Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 depy @ RBW 1 MHz
Att 0 dB SWT 60 ms @ VBW 3 MHz Mode Auto Sweep Att 0 de SWT 60 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
80 dBp 80 dBp!
70 dey 70 dey!
60 dey 60 dey!
50 dBp 50 dBp!
) .
30 dey 30 dep!
20 dey 20 dey!
10 dept 10 dBpt
0 dep! 0 dBpt
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
_ s _ T3
D ] Measuring...  GHARNANAD W6 Y U ] Measuring...  WHARNANAD W i

Note.

1. No spurious emission were detected above 3 (lf.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1027.10 42.87 Peak H -9.33 - 33.54 74.00 40.46
2225.18 4227 Peak A% -0.29 - 41.98 74.00 32.02
2517.15 43.25 Peak H 0.12 - 43.37 74.00 30.63
2 531.35 41.93 Peak \% 0.18 - 42.11 74.00 31.89
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 Gk to 3 Gz
Spectrum2 & [@] Spectrum2 & [@]
::tf covel 5700 ldDBl;g SWT 10.1 ms : 52‘\:'! ;x:: Mode Auto Sweep itet' tove! g7.nn1dﬂm;; SWT 10.1 ms : ::‘\:‘l ;x:; Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
o e o e
. e N i S ek
e PPN POPIITH VRN SOR B OR S it A
10 dep! 10 dBp
Z:nrt 1.0 GHz 10001 pts Sl-np 3.0 GHz Zlal’t 1.0 GHz 10001 pts ﬂp 3.0 GHz
| Measuring...  WRRANEELD W Y J | measuring...  GRERENIND W6 4
Horizontal // Peak for 3 (i to 18 (i Vertical // Peak for 3 Gz to 18 Gk

Spectrum 3

®

® (x)

[:=
v

Spectrum 3

Ref Level 90.00 dBpv @ RBW 1 MHz Ref Level 90.00 dBpv @ RBW 1 MHz

Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep

@ 1Pk Max @ 1Pk Max

80 dBy 80 dBy!

70 dBp 70 dBp!

60 dBp 60 dBy!

S0 dBp S0 dey!

0,08 OgclB

30 depv— 30 dep!

20 dBp! 20 dep!

10 de 10 dey

0 dBp! 0dey

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
pr— g - —

| Measuring...  GRRNNNHD W6 4 Measuring...  QRERERNAD W 4

1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) etect mode (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1431.26 43.07 Peak H -6.52 - 36.55 74.00 37.45
1432.06 42.99 Peak A\ -6.52 - 36.47 74.00 37.53
2 514.35 42.65 Peak H 0.11 - 42.76 74.00 31.24
2531.15 44.00 Peak A% 0.18 - 44.18 74.00 29.82
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 483.63 54.07 Peak H 0.02 - 54.09 74.00 19.91
2 483.63 33.81 Average H 0.02 1.95 36.45 54.00 17.55
2 483.66 49.50 Peak A% 0.02 - 49.52 74.00 2448
2 483.84 53.39 Peak H 0.02 - 53.41 74.00 20.59
2 483.84 31.83 Average H 0.02 1.95 33.80 54.00 20.20
2 483.99 49.05 Peak A\ 0.02 - 49.07 74.00 2493
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ® Spectrum 4 X
ili:f::"' SRS0NE wT 10 ms e Ve 3Nz Mode Sweep 'iEkL:“' SEI0E W 10,2 ns'@ VEW Shits Mode Swess
3 " h e aESeo8a0 Oy :nA h s Wy
80 dip! e 2440350352?0(‘2::; Q‘XH e 2,4834‘393.2?!;!2::\21
60 dBV S sn";\
50 dBp \“ 50 dBpv—i 2
- B, T bt s aq g e '
20 dBp 20 dep!
10 dept 10 dBy
ztda: 2.48 ;L 10001 pt: Stop 2.51 GH. ;tdBr: 2.48 ;E-i 10001 pt. }i St 2.51 GH.
M:;ﬁﬂ Ref | Trc | X-value | Y-value |__Function | Function Result | MTa\:lp(Zr| Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.4836281 GHz 54.07 dBpv M1 | 2.4836641 GHz 49.50 dBpv
M2 1 2.4838351 GHz 53.39 depv M2 i 2.4839881 GHz 49.05 dBpv
L 1 ] Measuring... (T Y 11 | Measuring... " @RRRENAND ™) 0
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Restricted band // Horizontal // Average Restricted band // Vertical / Average
Spectrum 4 @
Ref Level 97.00 dBpv @ RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
SGL Count 100/100
[@ 1Rm AvgPwr
mM1i[1] 33.81 dBpV|
2.48362810 GHz|
m2[1] 31.83 dBpV|
2.48383510 GHz|
. \\ | N/A
30 dep
20 dep
10 dBp
o F2
0 dey L |
Start 2.48 GHz 10001 pts Stop 2.51 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.4836281 GHz 33.81 dBpv
M2 1 2.4838351 GHz 31.83 dBpv
I =
)| Ready WRRNNRRND W6 7
. .
Horizontal // Peak for 1 (i to 3 (i Vertical // Peak for 1 @z to 3 Gz
Specrun 2 . el ) | (s spectum 2 ([ SpecmmBINC) #]
Ref Level 97.00 depy @ RBW 1 MHz Ref Level 97.00 dBpy @ RBW 1 MHz
Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode Auto Sweep Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode auto Sweep
@ 1Pk Max @ 1Pk Max
M2[1] 42.65 dBpV| ™M2[1] 42.99 dBpV)
90 ch 2.514350 GHz| 90 df m 1.432060 GHz|
M1[1] 43.07 dBpV)| M1[1] 44.00 dBpVY|
1.431260 GHz| 2.531150 GHz|
80 dBp 80 dBp!
70 dBp 70 dBp!
60 dBp 60 dBp!
50 dBp 50 dBy!
M1 M2 M2 M1
30 dBy 30 dBp!
20 dep 20 dBy!
10 dBp! 10 dBp!
0 dep! 0 dpt
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
— |
}"\ ] Measuring... 7 H ] Measuring... @RNARANAD W 7
. .
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 (i
Spectrum3 ® (x) Spectrum3  ® (%)
Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 dBpv @ RBW 1 MHz
Att 0dB SWT 60 ms @ VBW 3 MHz Mode Auto Sweep Att 0 dB SWT 60 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
80 dBp! 80 dBy!
70 dep 70 dBp!
60 dBp! 60 dBp!
S0 dBp 50 )
B! 40 it
30 dBp! 30 dep
20 dBp 20 dep!
10 dBp 10 dBp
0 dey 0 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
i " - T - — —
] teasuring...  GRRARAEND W y | Measuring... WHRRRRRRS W6 4

Note.
1. No spurious emission were detected above 3 (lf.
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Test results (18 Gz to 30 Giz) — Worst case

Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal Peak Vertical Peak
Spectrum 4 = @ Spectrum4 @
Ref Level 89.00 dBpv & RBW 1 MHz Ref Level 89.00 dBpY @ RBW 1 MHz
Att 0dé  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Auto Sweep

[@ 1Pk Max

@ 1Pk Max

80 dBy

70 dBy

60 dBy

50 dBy

40 dBy

20 dey

e T T e S

10 dep

0 dBy

Start 18.0 GHz

10001 pts Stop 30.0 GHz Start 18.0 GHz

10001 pts

Stop 30.0 GHz

Nig
L JL

— — —
] Measuring... WEARERNND W 4

JL

Measuring...

4

Note.

No spurious emission were detected above 18 (ffz.
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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 kilz

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

Sweep time = auto

Trace mode = max hold
Allow trace to fully stabilize.

PN R WD

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 (flz for 2.4 (lz frequencies and
40 (Hz for 5 (Hz frequencies

2. Set the RBW = 100 kiiz

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 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))
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Test results

LE 1 Mbps

2402 M

2442 Wz

X | spectrum2 X | spectrum3

© RBW 100kHz
10dB  SWT 10.1ms © VBW 300kHz Mode Auto Sweep

Indut vl

Ref Level 0,00 dBm

X
BW 100 kHz

1008 SWT 101 ms © VBW 300kHz Mode Auto Sweep

56 satt"

{
1

Iy T i
AP o i g S il

11.0 MHz/

Measuring...

10001 pts

Measuring...

M

T

* 1Pk Max
1 n

. X s X | spoarm x
Ref Level 6,00 dBm  RBW 100kHz
At d8 SWT 10.1ms © VBW 300kHz Mode Auto Sweep

TOF "9
1 Freq:

0d8 SWT 101 ms ®

G satt”
1 Frequency Sweep

100.0 MHz/
Measuring... (]

X | smanmt

2 Mode Auto Sweep

10001 pts

100.0 MHz/

* 1Pk Max

Span 999.991 MHz

X | spearms

Ref Level 1.0 dBm BW 1 MHz
At 5dB SWT 96ms © VBW 3MHz Mode Auto Sweep
TDF "0k 26.56 satt”
1 Frequency Sweep

10001 pts

XValue YValue
24027 GHz -4.57 dBm
4.8048 GHz -38.56 dBm
5.7815 GHz -40.30 dBm
7.2046 GHz 43.85dBm

Ref Level 1.00 dBm

At

TOF "9k att
1Pk Max |1 Frequency Sweep

2.4GHa/

Function Function Result

1606202
144408

3| — X | st

W 1 MHz
W 3MHz  Mode Auto Sweep

10001 pts

XValue
24411 GHz
4.8792 GHz
73222 GHz
5.7815 GHz

Y-Value
-434 dBm
-38.34 dBm
-40.77 dBm
-1332dBm

2.4 GHa/

Function

. 1Pk

Max

Span 24.0 GHz

Function Result

16062022
144737
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LE 1Mbps

W 100 kHz
W 300kHz Mode Auto Sweep

© 1Pk Max
M) 410

BLANK
W v A
YAy b i
BLANK
100.0 MHz/ Span 999.991 MHz
BLANK

2.4 GHz/ Span 24.0 GHz

XValue YValue Function Function Result
2.4795 GHz -4.03 dBm
7.4398 GHz -38.50 dBm
4.9608 GHz -39.02 dBm
5.7791 GHz -43.01 dBm
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl:;igf n Cali(:)l;*:.tion
Spectrum analyzer R&S FSV3044 101272 1 year 2023.03.14
Spectrum analyzer R&S FSV40 101725 1 year 2023.06.16

SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2023.04.27
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2023.05.13

Power Meter Anritsu ML2495A 2010001 1 year 2023.04.27
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2023.04.27

Attenuator Mini-Circuits BW-S10-2W263+ 2 1 year 2023.01.17

BAND REJECT FILTER | MICRO-TRONICS BRM50702 G272 1 year 2023.01.14
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2023.01.18
BILOG ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 2022.12.22
Horn Antenna AH SAS-571 414 1 year 2023.01.18
Horn Antenna SCHWARZBECK BBHA9170 oot lyear | 2023.01.18
Amplifier TR 310N 401123 lyear | 2023.06.02
PREAMPLIFIER HP 8449B 3008A00538 1 year 2023.06.02
BV ST SCHWARZBECK BBV9721 PS9721-003 lyear | 2023.01.17
Attenuator HUBER+SHHNER 6806.17.A NONE 1 year 2023.04.01
DC Power supply Agilent 6632B MY43004090 1 year 2023.06.21
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., LGSs53 306QCZP560949
Test Jig Board N/A N/A N/A
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