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1. General information

Applicant: uLikeKorea Co., Inc.

Applicant address: 05836 12F, D ,H-business Park, 26, Beobwon-ro 9-gil, Songpa-gu,
Seoul, Korea

Test site: KES Co., Ltd.

Test site address: [ ] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
X 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Standard Certification Ordinace Article 2Clause 1 Item 19
Test Methods Ministry of Internal Affairs and Communications Notification
Acrticle 88 Appendix 43

1.1. EUT description
Equipment under test  LiveCare LoRa Gateway

Frequency range 2402 Mk ~2480 Mz (LE 1,2 Mbps)

Model: LG-XSGJP1001

Modulation technique  GFSK

Antenna specification ~ Antenna type : PCB antenna, Peak gain : -0.84 dBi

Power source DC5V

Number of channels 2402 Ml ~2480 Mk (LE 1,2Mbps) : 40ch
H/W version 2.0

S/W version 2.0

1.2. Information about derivative model

N/A

1.3. Accessory information

Equipment Manufacturer Model Serial No. Power source
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1.4. Frequency/channel operations

Ch. Frequency (M) Rate(Mbps)
00 2 402 1,2
20 2442 1,2
39 2480 1,2

Note.
This test report is prepared according to the requirements of ISO/IEC 17025.
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2. Summary of tests
ARIB STD-T66 Clause Parameter Verdict
Clause 3.2(2).(4) Frequency Tolerance Pass
Clause 3.2(2).(7) Occupied Bandwidth Pass
Clause 3.2(2).(8) Spread Bandwidth Pass
Clause 3.2(2),(3) Antenna Power and Tolerances for antenna power Pass
Clause 3.2(6) Spurious emission intensity Pass
Clause 3.3(1) Secondary radiated emissions Pass
Clause 3.4(1) Interference prevention function Pass
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.
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3. Test results
3.1. Frequency tolerance

Test setup
EUT Attenuator Frequency counter
Limit
Permission deviation +50 x 10
Test results
Mode: LE 1Mbps
Measure Frequency .
Test(\%tage Test (\(t/))ltage Ffe?w‘;”‘:y frequency deviation D‘(*;’;)ax” Verdict
(Mtz) (Hz)
2402 2 402 006 000 6 000 2.50 PASS
90 DC 4.5 2442 2442 012 000 12 000 491 PASS
2480 2 480 002 000 2 000 0.81 PASS
2402 2 402 008 000 2000 3.33 PASS
100 DC5.0 2442 2 442 005 000 5000 2.05 PASS
2480 2 480 006 000 6 000 242 PASS
2 402 2402 015 000 15 000 6.24 PASS
110 DC5.5 2442 2442 011 000 11 000 4.50 PASS
2480 2 480 010 000 10 000 4.03 PASS
Mode: LE 2Mbps
Measure Frequency -
Test(\(%tage Test (\((/))Itage Fre?Mlﬁ;ncy frequency deviation D?;)’;)a::;) n Verdict
(M) (Hz)
2 402 2401992 000 -8 000 -3.33 PASS
90 DC 4.5 2442 2441 990 000 -10 000 -4.10 PASS
2480 2 480 002 000 2 000 0.81 PASS
2402 2 401 980 000 -20 000 -8.33 PASS
100 DC5.0 2442 2 441980 000 -20 000 -8.19 PASS
2480 2479978 000 -22 000 -8.87 PASS
2 402 2 402 005 000 5000 2.08 PASS
110 DC5.5 2442 2442012 000 12 000 4.91 PASS
2480 2 480 006 000 6 000 2.42 PASS
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3.2. Occupied Bandwidth

Test setup

EUT

Limit

Equal or less than 26 Ml(DSSS).

Test results

Mode: LE 1Mbps

Attenuator

Spectrum analyzer

-l Nominal Occupied Bandwidth (Miz) _
(%) Voltage(V) Frequency Frequency Frequency Verdict
(2 402 M) (2 442 M) (2 480 Mk)
90 DC 4.5 1.03 1.04 1.03 Pass
100 DC5.0 1.03 1.04 1.04 Pass
110 DC5.5 1.04 1.04 1.03 Pass
Mode: LE 2Mbps
Test voltage Nominal Occupied Bandwifth/ 3t .
(%) Voltage(V) Freguency Frequency Frequency Verdict
(2 402 Mk) (2 442 Miz) (2 480 Miz)
90 DC 45 2.05 2.05 2.04 Pass
100 DC 5.0 2.05 2.05 2.05 Pass
110 DC55 2.05 2.04 2.04 Pass
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Test plots

LE 1Mbps- Test voltage (100 %)

Spectrum v Spectrum "%’
Ref Level -2.00 dém @ RBW 30 kHz Ref Level -2.00 dém @ RBW 30 kHz
Att 15d8 SWT 10.1ms @ VBW 100kHz Mode Sweep At 15d8  SWT 10.1ms @ VBW 100kHz Mode Sweep
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Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 2,4020054 GHz | ~7.79 dBm . — M1 1 2,4420051 GHz | ~7.42 dBm
1] 1 2.40149905 GHz -25.20 dém Oce Bw | __ 1.03159684 MHz 1] 1 2.44149515 GHz -25.23 dém Occ Bw 103729627 MHz
T2 1 2.402530647 GHz -23.17 dém [ T2 1 2.442532447 GHz -22.74 dém
w w
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Spectrum :%:
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70 di
-80 di
-90 di
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Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
MIC | 1 2.480006 GHz | ~7.24 dBm |
_Ti 1| 2479494551 GHz -25.36 dBm Occ Bw 1.03819618 MHz
T2} 1 2.480532747 GHz -22.53 dBm
"
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LE 2Mbps - Test voltage (100 %)

Att 1508 SWT 10.1ms @ VBW 100kHz  Mode Sweep

TOF
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MIL1] 7.69 dBm|
210 di M1 2.480009600 GHz
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Type | Ref | Tre | X-value | Y-value | Function | Function Result |

ML 1 2.4800096 GHz | ~7.69 dbm | |

L Til Sl 2.4789987 GHz -27.10 dbm | Occ Bw 2.04339506 MHz
k. T | 1| 2.481048095 GHz -25.18 dem
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Spectrum ] n%: Spectrum ] n%:
Ref Level -2.00 dém @ RBW 30 kHz Ref Level -2.00 dém ® RBW 30 kHz
Att 15d8  SWT 10.1ms @ VBW 100kHz Mode Sweep att 1508 SWT 10,1 ms @ VBW 100kHz Mode Sweep
TOF TOF
[@ 1Rm Max [@ 17m Max
™M1[1] -8.26 dBm)| ™M1[1] 7.85 dBm|
-10 21 2.402009000 GHz -10 di M1 2.442009600 GHz
A Oce Bw 2.045795420 MHZ| A!“\ ‘L Oce Bw 2.051794821 MHZ|
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Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 2.402009 GHz | -8.26 dBm | | M1 1l 2.4420096 GHz | ~7.85 dBm | |
T1 | 2.4009393 GHz -28.08 dBm | Occ Bw __ 2.04579542 MHz Ti |1 2.4409969 GHz -27.48 dBm | Occ Bw 2.051794821 MHz
T2 1 2.403045695 GHz -25.93 dBm T2 1 2.443048695 GHz -25.48 dBm
Spectrum ] u%:
Ref Level -2.00 dém @ RBW 30 kHz
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3.3. Spread Bandwidth

Test setup

EUT

Limit

Attenuator

Spread Bandwidth shall be 500 kHz or more.

Test results

Mode: LE 1Mbps

Power meter

Test voltage Nominal STIEEEE o i .
(%) Voltage(V) Freqguency Frequency Frequency Verdict
(2 402 M) (2 442 Mik) (2 480 Miz)
90 DC4.5 0.650 0.652 0.654 Pass
100 DC5.0 0.648 0.652 0.654 Pass
110 DC5.5 0.649 0.653 0.653 Pass
Mode: LE 2Mbps
Test voltage Nominal Spread Bandwidty ) .
(%) Voltage(V) Frequency Frequency Frequency Verdict
(2 402 M) (2 442 M) (2 480 Mk)
90 DC 4.5 1.231 1.238 1.237 Pass
100 DC5.0 1.227 1.242 1.236 Pass
110 DC5.5 1.228 1.237 1.240 Pass
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Test plots

LE 1Mbps - Test voltage (100 %)

Spectrum ]

(®)

Spectrum ]

(®)

Ref Level -2.00 d&m

® RBW 30 kHz

% RBW 30 kHz
SWT 10.1ms @ VBW 100 kHz

Ref Level -2.00 dém
Att 15 d&

Mode Sweep

Att 1508 SWT 10.1ms @ VBW 100kHz Mode Sweep
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Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4020054 GHz ~7.72 dbm | | M1 |1 24420057 GHz ~7.38 dbm | |
T1 [ 1] 2.401657734 GHz -16.94 dBm Oce Bw _648.835116488 kHz Ti[ | 1| . 2.441685334 GHz -16.62 dBm Oce Bw 652.734726528 kHz
T2 1| 2402306569 GHz -17.13 dBm T2 1| 2442308069 GHz -17.16 dBm

Spectrum ]
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LE 2Mbps - Test voltage (100 %)

Spectrum ] n%: Spectrum ] n%:
Ref Level -2.00 dém ® RBW 30 kHz Ref Level -2.00 dém ® RBW 30 kHz
Att 15d8 SWT 10.1ms @ VBW 100kHz Mode Sweep att 15d8  SWT 10,1ms @ VBW 100kHz Mode Sweep
TOF TOF
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Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 3 2,4020048 GHz | -8.26 dBm | | M1 1l 24420168 GHz | -8.08 dBm | |
T1 1 2.401341866 GHz -19.98 dBm | Occ Bw __1.227477252 MHz Ti[ 1| 2.441334067 GHz -20.14 dBm | Occ Bw 1.242475752 MHz
T2 1 2.402560343 GHz -19.62 dém T2 1 2.442576542 GHz -19.70 d8m
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3.4. Antenna Power and Tolerances for antenna power

Test setup

EUT

Limit
Mode: LE 1Mbps

Attenuator

IF output

Rate power : 0.6 mW (+20%, -80%)

Upper : 0.72 W
Lower : 0.12 mW

Mode: LE 2Mbps

Rate power : 0.1 mW (+20%, -80%)

Upper : 0.12 W
Lower : 0.02 mW

Spectrum analyzer

»
>

Power meter
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Test results

Mode: LE 1Mbps
Test voltage Nominal Frequency Output power | Output power E.l.LR.P Deviation
(%) Voltage (V) (M) (dBm/Miz) (mW) (dBm/Miz) (%)
2402 -5.19 0.30 -6.03 -50.00
90 DC 4.5 2442 -4.80 0.33 -5.64 -45.00
2 480 -4.63 0.34 -5.47 -43.00
2402 -5.26 0.30 -6.10 -50.00
100 DC5.0 2442 -4.88 0.33 -5.72 -45.00
2480 -4.62 0.35 -5.46 -41.67
2402 -5.05 0.31 -5.86 -48.33
110 DC5.5 2442 -4.65 0.34 -5.49 -43.33
2480 -4.48 0.36 -5.32 -40.00
Mode: LE 2Mbps
Test voltage Nominal Frequency Output power Output power E.lL.LR.P Deviation
(%) Voltage (V) (M) (dBm/Miz) (mWV) (dBm/Miz) (%)
2402 -13.25 0.05 -14.09 -50.00
90 DC4.5 2442 -12.50 0.06 -13.34 -40.00
2480 -11.66 0.07 -12.50 -30.00
2402 -13.50 0.04 -14.34 -60.00
100 DC5.0 2442 -12.71 0.05 -13.55 -50.00
2480 -11.85 0.07 -12.69 -30.00
2402 -13.39 0.05 -14.23 -50.00
110 DC5.5 2442 -12.62 0.05 -13.46 -50.00
2480 -11.74 0.07 -12.58 -30.00
Note.
1. Output power is the result which the Burst Ratio is calculated.
2. E.l.LR.P : Output power data + Ant. Max peak gain
3. Antenna gain : -0.84 dBi
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




s

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-RF1-21T0128
Page (16 ) of (32)

3.5. Spurious emission intensity

Test setup

EUT

Attenuator

Limit

Spectrum analyzer

1. Less than 2387 Mz : Equal or less than 2.5/ (= -26 dBm)
2.2387 Mz ~ 2400 M : Equal or less than 25/M/Miz (= -16 dBm)
3.2483.5 Mz ~2496.5 Mk : Equal or less than 25:W/Miz (= -16 dBm)
4. More than 2496.5 Miz : Equal or less than 2.5/t (= -26 dBm)

Test results

Mode: LE 1Mbps

Test item: Less than 2387 Mk

Test(\é/c(J)I)tage Vgllgz;z]ien?\l/) Frequency (k) Measunz MEZr)equency (I(_ﬂe;\:ﬁ; verdict
2402 144.04 -57.41 Pass
90 DC4.5 2442 96.08 -57.96 Pass
2480 144.05 -58.34 Pass
2 402 144.05 -58.16 Pass
100 DC5.0 2442 1737.21 -57.73 Pass
2480 1730.52 -55.49 Pass
2402 144.05 -57.94 Pass
110 DC5.5 2442 1 748.66 -47.48 Pass
2480 144.05 -57.59 Pass
Mode: LE 1Mbps
Test item: 2387 Mz ~ 2400 Mk
Test(\é/((n)l)tage V?I?QZ;;?\I/) Frequency (Mk) Measur((ahgf quency (IaeB\:EI) Verdict
2402 2 399.95 -35.27 Pass
90 DC45 2442 2397.23 -56.48 Pass
2480 2 396.04 -55.78 Pass
2402 2399.98 -35.29 Pass
100 DC5.0 2442 2 388.72 -56.67 Pass
2480 2 395.26 -55.30 Pass
2 402 2 399.99 -35.11 Pass
110 DC5.5 2442 2 390.55 -56.54 Pass
2480 2 395.60 -55.98 Pass
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Mode: LE 1Mbps
Test item: 2483.5 Mk ~ 2496.5 Mk
Test voltage Nominal Measure frequency Level .
% Voltage (V Frequency (Mk) e dBm Verdict
(%) g
2 402 2 488.79 -56.00 Pass
90 DC 4.5 2442 2 487.35 -57.30 Pass
2 480 2 483.51 -41.40 Pass
2 402 2 485.10 -56.19 Pass
100 DC5.0 2 442 2 490.78 -57.18 Pass
2 480 2 483.52 -41.08 Pass
2 402 2 494.75 -56.51 Pass
110 DC5.5 2442 2490.14 -57.43 Pass
2480 2 483.59 -41.36 Pass
Mode: LE 1Mbps
Test item: More than 2496.5 Mk
Test voltage Nominal Measure frequency Level .
%) Voltage (V) Frequency (Mk) e Bm Verdict
( g
2 402 6 985.10 -52.39 Pass
90 DC 4.5 2442 6 594.00 -51.73 Pass
2 480 6 624.00 -52.28 Pass
2 402 6 909.10 -51.31 Pass
100 DC5.0 2442 6 894.10 -51.81 Pass
2 480 6 619.00 -51.93 Pass
2 402 6 438.00 -52.02 Pass
110 DC5.5 2442 6 905.10 -51.48 Pass
2 480 6 494.00 -52.15 Pass
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Mode: LE 2Mbps
Test item: Less than 2387 Mk

Test(\ézl)tage Vlgllgargien?\ll) Frequency (i) Measur((e Ml;lzr)equency (IaeB\:g; verdict
2402 144.05 -58.28 Pass
90 DC 45 2442 2 314.09 -57.95 Pass
2480 2 352.04 -57.83 Pass
2402 144.05 -58.22 Pass
100 DC5.0 2442 144.05 -58.05 Pass
2480 2 352.74 -56.17 Pass
2402 96.08 -58.08 Pass
110 DC5.5 2442 144.29 -58.36 Pass
2480 2 323.87 -58.04 Pass
Mode: LE 2Mbps
Test item: 2387 Mz ~ 2400 Mk
Test(\é/((a)l)tage V,c\)lltt)g;]i:?\ll) Frequency (i) Measunz MEgequency (IaeB\:ﬁl) Verdict
2402 2399.99 -34.64 Pass
90 DC 4.5 2442 2399.18 -56.47 Pass
2480 2394.85 -56.30 Pass
2402 2 399.99 -34.47 Pass
100 DC5.0 2442 2 388.35 -56.25 Pass
2480 2 396.56 -56.74 Pass
2402 2 399.99 -34.54 Pass
110 DC5.5 2442 2 396.66 -56.34 Pass
2480 2 399.57 -56.37 Pass
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Mode: LE 2Mbps
Test item: 2483.5 Mk ~ 2496.5 Mk

Test(\ézl)tage Vl;llct);i:?\'/) Frequency (Mk) Measur?MlI;;)e XY (Iag\:ﬁl) Verdict
2402 2 490.56 -56.99 Pass
90 DC 4.5 2442 2488.88 -57.35 Pass
2 480 2 483.52 -40.54 Pass
2402 2490.38 -57.07 Pass
100 DC5.0 2442 249557 -56.93 Pass
2480 2 483.59 -40.61 Pass
2402 2 486.86 -57.80 Pass
110 DC5.5 2442 2495.28 -57.18 Pass
2480 2 483.50 -40.24 Pass
Mode: LE 2Mbps
Test item: More than 2496.5 Mk
Test(\é/c;l)tage Vlc\)llctjgcjai;?\ll) Frequency (M) Measur(ag;s quency (IaeB\:ﬁl) Verdict
2402 6 519.00 -51.30 Pass
90 DC 4.5 2442 6977.10 -51.48 Pass
2480 6 924.10 -51.75 Pass
2402 6 737.10 -51.61 Pass
100 DC5.0 2442 6 815.10 -51.81 Pass
2480 6 896.10 -51.07 Pass
2402 6 906.10 -51.78 Pass
110 DC5.5 2442 6812.10 -50.86 Pass
2480 6 916.10 -51.29 Pass
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Test plots
Mode: LE 1Mbps

F1 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

T —

o
v

— T Measuring... ) %

J /. d "

Spectrum (X ) ) (x) Spectrum2 X (x) c (x)
Ref Level -10.00 dBm ® RBW 1 MMz Ref Level -10.00 dém ® RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 1MHz Mode Sweep An 10d8  SWT 10.1ms @ VBW 1MHz Mode Sweep
TOF TOF
[@1Rm Max (@ 17k Max
Mi[1] ~58.16 dBm| ™M1 ~35.20 dBm)|
144.049 MHzZ| 2.39998380 GHz
-20 d -20 di
-30 di
a0d
50 di
M1
satiek
=70 d =70 d
-80d 80 d
-90 d -90 d
-100 -100
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
1
| Measuring... E'u“ A 7

=

2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Spectrum 3 @L 2 Spectrum 3 (® (%)
Ref Level -6.00 d&m ® RBW 1 MHz Ref Level -10.00 dém ® RBW 1 MHz
Att 10d6  SWT 10.1ms @ VBW 1 MHz Mode Sweep Att 10d8  SWT 40.1ms @ VBW 1MHz Mode Sweep
TOF TOF
(@ 1rm Max (@ 17k Max
0 M1[1] ~56.19 dBm M1 ~51.31 dBm|
2.48510600 GHz 6.90910 GHz
-20d
-20d
-30d
-30 d
40 d
-40 d
M1
50 d -
—— iz ko
T T WMM T
j 70
70d
-0 d
.80 d
-90 d
o0 d
-100
-100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
]
J{ | teasuring...  EESANENAN W6 y AR { P ] Measuring... WD e 4
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Mode: LE 1Mbps

F2 - Test voltage (100 %)
Less than 2387 MHz 2387 MHz ~ 2400 MHz
Spectrum —o O B [T CEER) e o R
Ref Level -10.00 dBm * RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 10 d8 SWT 10.1 ms & VBW 1 MHz Mode Sweep Att 10 d8 SWT 10.1 ms & VBW 1 MHz Mode Sweep
TOF TOF
@ 1Rm Max (@ 1Pk Max
mM1[1} -57.73 dBm)| m1[1] -56.67 dBm|
1.737209 GHz| 2.38872300 GHz|
-20 -20
-30 di -30 d
-40 -40
50 di <50 d
M1 M1
il N0 [ 1 PR SGAFARES PSP SV ORI WOEVEIP PPN RPN RAER AP SV W NOTIINOM
bl : HWWWHI
70 d -70 d
80 d -80 d
90d -90 df
-100 -100
Start 9.0 kHz 10001 pts Sto .387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
— — —_ " S —_— -
] B g | Measuring... n A 4 K ] Measuring...  SRRAN e 4
2483.5 MHz ~2496.5 MHz More than 2496.5 MHz
Spectrum 3 @] 2 Spectrum3 (X (x)
Ref Level -6.00 d8m @ RBW 1 MHz Ref Level -10.00 dém ® RBW 1 MHz
Att 10 dB SWT 10.1 ms @ VBW 1 MHz Mode Sweep Att 10 d8 SWT 40.1 ms & VBW 1 MHz Mode Sweap
TOF TOF
@ 1Rm Max @ 1Pk Max
10 df m1[1] -57.18 dBm)| m1[1] -51.81 dBm|
2.49078250 GHz| 6.89410 GHz
20d
-20 di
-
-30 déy
-40
-40 d
50 di Lt
My . a
y ~70 d
-70
-80 d
-80 d
04
-90 d
-100
-100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
e — 1 Se— S -
JL | Measuring...  WRENN 4 4 J1 y ™ — K Measuring... WD e 4
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Mode: LE 1Mbps

F3 - Test voltage (100 %)

Less than 2387 MHz 2387 MHz ~ 2400 MHz

Speciam o S 5 T e ) &
Ref Level -10.00 dém ® RBW 1 MHz Ref Level -5.00 dém @ RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 1MHz Mode Sweep Att 10d8  SWT 10.1ms @ VBW 1MHz Mode Sweep
TOF TOF
(@ 17m Max (@ 1Pk Max
mM1[1] -55.49 dBm) A0 m1[1] -55.30 dBm)|
1.730519 GHz| 2.39525870 GHz
-20
-20 d
-30 df
-30 df
-40
-40 di
50 df =
2 -50 df Wi
60 fiefn . \T . " i
-70 di
-70 di
80 df
-80 df
-90 df
-90 d
-100
-100
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
— — _ #. pr— — - m——-
L | Measuring... e 4 L J1 | Measuring... Nanid e 4

J Rl soSee BB

2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz

Spectrum4 Spectrum3 (X (x)
Ref Level -10.00 dém ® RBW 1Mz Ref Level -10.00 dém © RBW 1Mz
At 10d8  SWT 10.1ms @ VBW 1MHz  Mode Sweep Att 10d8  SWT 40.1ms @ VBW 1MHz Mode Sweap
TOF TOF
(@ 17k Max (@ 17K Max
m1[1] ~41.08 dBm)| ™M1[1] ~51.93 dBm|
2.48352140 GHz| 6.61900 GHz|
20d 20 d
-30 di 30 d
-40 -40
-50 df +
70d 70 d
-80 di -80 d
-90 B -90 d
+100 di -100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
S Al | == — - —
hj ) Measuring...  GRRAN o AR JU 1t Measuring...  LELALLIND W6 7
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Mode: LE 2Mbps

F1 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

JL J

Spectrum —o O B [T CEER) e o R
Ref Level -10.00 dBm ® RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 10 d8 SWT 10.1 ms & VBW 1 MHz Mode Sweep Att 10 d8 SWT 10.1 ms & VBW 1 MHz Mode Sweep
TOF TOF
@ 1Rm Max (@ 1Pk Max
mM1[1} -58.22 dBm M1[1] -34.47 dBm|
144.049 MHz| 2.39999940 GHz|
-20 -20
-30 d 30 di -
L F /]
50 di <50 d
M1
1 ‘
60 e & PR ot mehlibpomdl :
70 di -70 df
80 d -80 d
-90 di -90 d
-100 -100
Start 9.0 kHz 10001 pts Sto .387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
[Start 90Kz i —— i :
] B g | Measuring... A 4 K ] Measuring...  SRRAN e 4
Spectrum3 & 2 Spectrum3 (X (x)
Ref Level -6.00 dém ® RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 10 dB SWT 10.1 ms @ VBW 1 MHz Mode Sweep Att 10 d8 SWT 40.1 ms & VBW 1 MHz Mode Sweap
TOF TOF
@ 1Rm Max @ 1Pk Max
10 d mi1[1] -57.07 dBm M1[1] -51.61 dBm|
2.49038090 GHz| 6.73710 GHz
-20 di
-30 déy
-40
-40 d
50 di -
-50 d 5 5
MWWM
‘
~70 d
-70
-80 d
-80 d
-90 d
-100
-100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
| Start 2.9835 G ) | Lstar S0
| Measuring... ) 4 JU | Measuring...  LRLALLLHD W6 7
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Mode: LE 2Mbps

F2 - Test voltage (100 %)
Less than 2387 MHz 2387 MHz ~ 2400 MHz

Spectrum —o O B [T CEER) e o R
Ref Level -10.00 dBm * RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 10dB SWT 10.1 ms & VBW 1MHz Mode Sweaep Att 10dB SWT 10.1ms & VBW 1 MHz Mode Sweep
TOF TOF
@ 1Rm Max @ 1Pk Max
mM1[1} -58.22 dBm M1[1] -56.25 dBm|
144.049 MHz| 2.38835770 GHz|
-20 -20
-30 di -30 d
-40 -40
50d +50 dem—1-
M1 1
7 i y
60 e & Prma—-| MWWWM
70 di -70 df
80 -80 d
-90 di -90 d
-100 -100
Start 9.0 kHz 10001 pts Sto .387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
Se— - — #. —— TT — - W-
L | Measuring... e 4 L J1 | Measuring... Nanid e 4

J Rl soSee BB

2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz

R o) @ Spectrum3  ® ©

Ref Level -6.00 d&m @ RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 1MHz Mode Sweep At 10d8  SWT 40.1ms @ VBW 1MHz Mode Sweap
TOF TOF
[@1Rm Max @17k Max
204 M1[1] -56.93 dBm)| m1[1] -51.81 dBm|
2.49557640 GHz| 6.81510 GHz|
20d
-20 d
30d
-30 d8
-40
-40 di
-50d Y
so0d i )
M
-70d
70
-80 d
-80 d
90 d
-90 d
-100
-100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
—_— — | P g e -
JL | Measuring...  WRENN 4 4| L J1 — K Measuring... WD e 4
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Mode: LE 2Mbps

F3 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

JL Bt

Specrum o S ° e e ) &
Ref Level -10.00 dém ® RBW 1 MMz Ref Level -6.00 dém ® RBW 1 MHz
Att 10dB  SWT 10.1 ms & VBW 1MHz Mode Sweep Att 10de SWT 10.1ms @ VBW 1 MHz Mode Sweep
TOF TOF
@ 1Rm Max @ 1Pk Max
mM1[1} -56.17 dBm 10d Mi1[1] -56.74 dBm)|
2.352749 GHz| 2.39656900 GHz|
-20
-20 de
i
-30 d
-40
-40 d
50d -
M1
-70 d
-80 d
-80 d
-
-90 d
-100
-100
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
— — — #. S— w — - ]
g 1% | Measuring... e 4 J1 | Measuring... CERRE™ Y 4

2483.5 MHz ~2496.5 MHz

More than 2496.5 MHz

Spectrum4 Spectrum3 (X (x)
Ref Level -10.00 dém ® RBW 1Mz Ref Level -10.00 dém © RBW 1Mz
At 10d8  SWT 10.1ms @ VBW 1MHz  Mode Sweep Att 10d8  SWT 40.1ms @ VBW 1MHz Mode Sweap
TOF TOF
(@ 17k Max (@ 17K Max
m1[1] ~40.61 dBm)| ™M1[1] ~51.07 dBm|
2.48359290 GHz| 6.89610 GHz|
20d 20 d
-30 di 30 d
11
-40
M1
-50 d
70d 70 d
-80 di -80 d
-90 B -90 d
+100 di -100
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 12.5 GHz
S — | KStar e —— —~
JL ) Measuring... HaneD e 4 J1 — K Measuring... WD e 4
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3.6. Secondary radiated emissions

Test setup

EUT

Limit

1. Less than 1Glz : Equal or less than 4 W(= -53.97 dBm)
2. 10z ~ less than 12.75 (flz : Equal or less than 20 nW(= -46.98 dBm)

Test results

Mode: LE 1Mbps

Test item: Less than ~1 (z

Spectrum analyzer

Test voltage Nominal Frequency Measure frequency Level Verdict
(%) \oltage (V) (MHz) (M) (dBm)
2402 144.04 -72.10 Pass
90 DC 4.5 2442 144.04 -72.18 Pass
2480 144.04 -71.43 Pass
2402 144.04 -71.91 Pass
100 DC5.0 2442 96.04 -72.68 Pass
2480 144.04 -71.37 Pass
2402 144.04 -72.14 Pass
110 DC5.5 2442 96.04 -72.57 Pass
2480 96.04 -71.70 Pass
Mode: LE 1Mbps
Testitem: 1 Gz ~ less than 12.75 (ifz
Test voltage Nominal Frequency Measure frequency Level Verdict
(%) \oltage (V) (Miz) (M) (dBm)
2402 2425.30 -68.30 Pass
90 DC 45 2442 2425.30 -70.29 Pass
2480 2428.70 -70.47 Pass
2402 2425.30 -69.20 Pass
100 DC5.0 2442 2428.70 -70.82 Pass
2480 2425.30 -70.34 Pass
2402 2425.30 -67.53 Pass
110 DC5.5 2442 2425.30 -68.82 Pass
2480 2425.30 -71.22 Pass
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Mode: LE 2Mbps
Test item: Less than ~ 1 Gz

Test voltage Nominal Frequency Measure frequency Level Verdict
(%) Voltage (V) (M) (Mk) (dBm)
2 402 144.04 -71.35 Pass
90 DC4.5 2442 144.04 -711.42 Pass
2 480 144.04 -711.57 Pass
2402 144.04 -71.42 Pass
100 DC5.0 2442 144.04 -71.78 Pass
2480 144.04 -71.17 Pass
2402 144.04 -71.23 Pass
110 DC55 2442 144.04 -71.21 Pass
2480 144.04 -71.39 Pass
Mode: LE 2Mbps
Testitem: 1 Gz ~ less than 12.75 (ifz
Test voltage Nominal Frequency Measure frequency Level Verdict
(%) \oltage (V) (MHz) (M) (dBm)
2402 2424.10 -69.74 Pass
90 DC4.5 2442 2424.10 -69.69 Pass
2 480 2429.90 -71.15 Pass
2 402 2433.30 -70.89 Pass
100 DC5.0 2442 2425.30 -69.52 Pass
2480 2428.70 -69.78 Pass
2 402 2428.70 -69.95 Pass
110 DC55 2442 2425.30 -71.95 Pass
2 480 2424.10 -710.77 Pass
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Test plots
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Mode: LE 2Mbps
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3.7. Interference prevention function
Test setup

EUT
Limit

The identification code shall be 48 bits long.

Test results

Companion Equipment

Test voltage Nominal - .
(%) Voltage (V) Mode Identification code Verdict
100 DC5.0 BLE 2D:31:72:47:55:59 Pass
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Appendix A. Measurement equipment

Equipment
24-2 paragraph4 Manufacturer Model Serial No Calibration | Calibration | Calibration
< interval Lab. due.
r/\J
Spectrum Analyzer R&S FSV40 101725 1 year HCT 2022.06.18
SIGNAL
GENERATOR KEYSIGHT N5182B MY59100115 1 year HCT 2022.04.29
83608 Saigeg S HP 836308 3844A00786 1 year HCT 2022.01.15
Signal Generator
Power Meter Anritsu ML2495A 2010001 1 year HCT 2022.04.29
Pulse Power Sensor Anritsu MA2411B 1911111 1 year HCT 2022.04.29
S BW-S10-
Attenuator Mini-Circuits \W263+ 1 1 year HCT 2022.01.18
DC Power Supply Agilent 6632B MY43004090 1 year HCT 2022.06.21
Frequency Counter HP 5351B 3049A01295 1 year HCT 2022.04.29
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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Appendix B. Test Setup Photo

The end of test report.
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