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1. Applicant

> Name : SOLUM CO.,LTD.

o Address : 7F, 2354, Yonggu-daero, Giheung-gu, Yongin-si, Gyeonggi-do, Republic of
Korea

o Date of Receipt : 2025-03-07

2. Manufacturer

> Name : SOLUM CO.,LTD.

o Address : 7F, 2354, Yonggu-daero, Giheung-gu, Yongin-si, Gyeonggi-do, Republic of
Korea

3. Use of Report : For Japan MIC Certification

4. Test Sample / Model : ESL Label / EL315TRB6S

5. Date(s) of Test : 2025-04-04

6. Test Standard(method) used : ARIB STD-T66, Article 2, Clause 1, Item 19

No. 88 appended table 43
7. Testing Environment : Temp.: (23 £ 1) °C, Humidity: (48 + 3) % R.H.
8. Test Results : Compliance

9. Location of Test : [X] Permanent Testing Lab [ ] On Site Testing
(Address : 5, Dongbu-ro 221beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Republic of
Korea)

The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This report cannot be reproduced or copied without the written consent of CTK.
Tested by Technical Manager

Approval

Min-Wook Jung: Young-taek Lee: (Signa )

2025-09-29

CTK Co., Ltd.
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1. General Product Description

1.1 Applicant Information

Company SOLUM CO.,LTD.

7F, 2354, Yonggu-daero, Giheung-gu, Yongin-si, Gyeonggi-do,

Contact Point Republic of Korea

Name : LEE TAE HA
Contact Person E-mail : taeha.lee@solu-m.com
Tel : +82-31-8006-7705

1.2 Manufacturer Information

Manufacturer SOLUM CO.,LTD.

7F, 2354, Yonggu-daero, Giheung-gu, Yongin-si, Gyeonggi-do,

Address Republic of Korea

Factory #1 SOLUM VINA CO., LTD

Plot B3, Ba Thien II Industrial Park, Thien Ke Ward, Binh Xuyen

Factory #1 Address o ) )
District, Vinh Phuc Province, VIETNAM

1.3 Product Information

Product Description

ESL Label

Model name

EL315TRB6S

Variant Model name

Antenna type

PCB Antenna

Antenna gain

2.5 dBi

Operating Frequency

2401 MHz - 2 480 MHz

RF Output Power

2401 MHz : 0.103 mW
2 402 MHz - 2 480 MHz : 3.451 mW

Number of channels 80
Channel Spacing 1 MHz
Type of Modulation GFSK
Power Source DC 3.0V

Test Software(Version)

Tera term 4.99(-)

Firmware version V36
1.4 Peripheral Devices
Device Manufacturer Model No. Serial No.
Note Computer HP HP ProBook 455 G7 5CD0234DX4
AC/DC Adapter HP TPN-CA16 L25298-002
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1.5 Interference prevention function

Interference prevention function

Description

Check

Identification code
transmission/reception

Radio equipment used mai
same premises and autom

code

nly on the

atically X Apply [ Does not apply
transmits or receives identification

1.6 Test Software

Conducted Test

Ics Pro

Ver. 7.0.8
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2. Accreditations

2.1 Laboratory Accreditations and Listings

Country Agency Registration Number
USA FCC 805871
CANADA ISED CN : 8737A

CAB ID : KR0025

KOREA NRRA KR0025

2.2 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis. The maximum time
between calibrations is one year or what is recommended by the manufacturer, whichever is
less. All test equipment calibrations are traceable to the Korea Research Institute of

Standards and Science (KRISS), therefore, all test data recorded in this report is traceable to
KRISS.
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2.3 Measurement equipment list
Name of q Cal. Cal.
Equipment Manufacturer | Model No. | Serial No. Authority | Method Cal Date | Due Date
1 As'g”a' Agilent N9020A MY50200512 | SICT Co., Ltd. (c) 2025-03-13 | 2026-03-13
nalyzer
2 Dgui)op"lvyer HP E3632A MY40011638 | SICT Co., Ltd. (c) 2024-09-20 | 2025-09-20
3 GSig”a' R&S SMB100A 175528 SICT Co., Ltd. (c) 2025-03-21 | 2026-03-21
enerator

Note : Cal. Method

a) Calibration conducted by the National Institute of Information and Communications
Technology—~NICT~ or a designated calibration agency under Article 102-18 paragraph
(1)~ Telecom Engeneering Center, Intertek Japan K.K., Keysight Technologies, Inc—~.

b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the
Measurement Law (Law No. 51 of 1992)~Japan Calibration Service System~

c) Calibration conducted in foreign countries, which shall be equivalent to the calibration
conducted by the NICT or a designated calibration agency under Article 102-18
paragraph (1)~ Telecom Engeneering Center, Intertek Japan K.K., Keysight
Technologies, Inc—~.

Calibration conducted by using other equipment that listed above from a) to c)

[QF-QP15-07] Ver.03 Project Number: CTK-R-2025-01224



CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si, Report No.:
Gyeonggi-do, 17142, Korea CTK-2025-02713
Tel: +82-31-339-9970 Page (8) / (44) Pages

element Fax: +82-31-624-9501

2.4 Measurement Uncertainty

The value of the measurement uncertainty for the measurement of each parameter.
Coverage factor k = 2, Confidence levels of 95 %

Description Uncertainty
Conducted RF Output Power 1.5 dB (C.L.: Approx. 95 %, k = 2)
Spurious emissions(Conducted) 1.5 dB (C.L.: Approx. 95 %, k = 2)
Temperature 1.0 °C (C.L.: Approx. 95 %, k = 2)
Humidity 3.0 % (C.L.: Approx. 95 %, k = 2)
Supply voltages 1.7 mV (C.L.: Approx. 95 %, k = 2)

2.5 Test Setup photo

[Conducted]
- -
DC Power
Supp‘:,? i EUT Spectrum Analyzer
(E3632A) (N9020A)
Computer
(Notebook)
AC/DC
Adapter
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2.6 Test method
1) Frequency Tolerance

Test Procedures

Transmits unmodulated frequency to be measured. Center the transmitted frequency with
the spectrum analyzer and adjust the span appropriately so that the peak value displayed on

the mark is sufficiently displayed. Record the peak value and calculate the ppm using the
recorded value.

The spectrum analyzer is set to:
a) Span = in moderation b) RBW = auto

c) VBW = auto d) Sweep = auto
e) Detector function = peak f) Trace

= max hold
2) Occupied Bandwidth & Spread Bandwidth

Test Procedures

Transmits the test frequency. The occupied bandwidth is the frequency bandwidth such that,

below its lower and above its upper frequency limits, the mean powers are each equal to
0.5%(Spread bandwidth is 5%) of the total mean power of the given emission.

Use the 99%(Spread bandwidth is 90%) power bandwidth function of the instrument and
report the measured bandwidth.

The spectrum analyzer is set to:

a) Span = 4 MHz b) RBW = 300 kHz
c) VBW = 300 kHz

d) Sweep = auto
e) Detector function = peak f) Trace = max hold

3) RF Output Power & Tolerance
Test Procedures

Transmits the test frequency. spectrum settings appropriately, record the peak value.

The spectrum analyzer is set to:

b) RBW = 30 kHz b) VBW = 300 kHz
c) Sweep = auto

d) Detector function = RMS
e) Trace = max hold

[QF-QP15-07] Ver.03 Project Number: CTK-R-2025-01224




CTK Co., Ltd. L= Chal
(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si, epor 0.:
Gyeonggi-do, 17142, Korea CTK-2025-02713

Tel: +82-31-339-9970 Page (10) / (44) Pages
element Fax: +82-31-624-9501

4) Unwanted(Spurious) Emission Strength

Test Procedures

Transmits the test frequency. After adjusting the spurious range and spectrum settings
appropriately, record the peak value.

The spectrum analyzer is set to:
b) RBW = 1 MHz

c) Sweep = auto

b) VBW = 3 MHz

d) Detector function = peak
e) Trace = max hold

5) Secondary Emitted Radio Wave Strength

Test Procedures
The test is tested with the EUT in RX state. After adjusting the spurious range and spectrum
settings appropriately, record the peak value.

The spectrum analyzer is set to:
b) RBW = 100 kHz

c) Sweep = auto

b) VBW = 100 kHz

d) Detector function = peak
e) Trace = max hold
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3. Test Results

DC3.0V

Declaration Output Power

2401 MHz :

-10.00 dBm (0.100 mW)
2 402 - 2 480 MHz : 3.50 dBm (3.162 mW)

ON TIME 0.360 msec
Transmission Time OFF TIME 249.5 msec
Ratio 0.001 4
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz
Measurement Frequency MHz 2401 2402 2440 2480 Result Limit
Channel Number Ch. 0 1 39 79 - -
2 400.964 | 2 401.963 | 2439.963 | 2479.962
Frequency Measurements MHz 009 955 373 723 PASS
Frequency Tolerance ppm | -14.990 -15.006 -15.011 -15.031 | pass | =20x10°
(50ppm)
Occupied Bandwidth MHz 1.139 1.139 1.140 1.141 PASS 26b|\g:13vor
Spread Bandwidth MHz 0.734 0.734 0.734 0.733 PASS 5021"0'12 or
RF Output Power mw 0.104 3.388 3.365 3.420 PASS 1%r;\(/)vwor
RF Output Power Tolerance | % 4.472 7.152 6.414 8.143 PASS %%Ot/f -
30 to uy 0.003 0.002 0.002 0.002 pass | 2-5uW/MHz
2387MHz MHz or below
MHz | 2 384.640 | 2 186.650 | 1974.520 | 2 262.080 -
2387 to uW/ | - 43305 0.470 0.002 0.001 pass | 25uW/MHz
U ted 2400MHz ~ |-MHZ or below
nwante MHz | 2 400.000 | 2 400.000 | 2 395.810 | 2 396.520 -
(EauioLs) uw/ 25UW/MHz
Emissions | 2483.5 to 0.001 0.002 0.002 0.030 PASS
2496 .5MHz | —MHz or below
: MHz | 2 491.340 | 2 489.440 | 2 488.990 | 2 483.540 -
2496510 | YW/ 0.003 0.035 0.028 0.017 pass | 2-ouW/MHz
12500MHz MHz or below
MHz | 5797.660 | 4 807.310 | 4 877.330 | 4 957.360 - -
30 to AW 0.012 0.012 0.015 0.013 PASS 4J‘e\fév‘flr
1000MHz 53 840 182.290 768.170 166.770 - -
Haer 1000 to nw 0.394 0.227 0.458 0.203 pass | 20nWor
Spurious 10000MHz below
Emissions MHz | 4 807.100 | 2 476.000 | 2 422.000 | 5 959.000 - -
10000to | nw 0.201 0.253 0.234 0.193 pass | 20nWor
12500MH below
Z ["MHz | 12 235.000 | 12 197.500 | 12 257.500 | 12 317.500 | - ;
Note :

- Output power is measured at 100 % duty cycle.
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DC3.3V

Declaration Output Power

2 401 MHz : -11.00 dBm (0.079 mW)
2 402 - 2 480 MHz : 3.50 dBm (2.239 mW)

ON TIME 0.360 msec
Transmission Time OFF TIME 249.5 msec
Ratio 0.001 4 -
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz
Measurement Frequency MHz 2401 2402 2440 2480 Result Limit
Channel Number Ch. 0 1 39 79 - -
2 400.964 | 2401.963 | 2439.963 | 2 479.962
Frequency Measurements MHz 007 942 364 718 PASS
Frequency Tolerance ppm | -14.991 -15.012 -15.015 -15.033 | PAss | =50x10°
(50ppm)
Occupied Bandwidth MHz 1.138 1.139 1.139 1.141 PASS 26bl\g:-c|§vor
Spread Bandwidth MHz 0.734 0.734 0.734 0.733 PASS SO%koﬂze or
RF Output Power mw 0.103 3.404 3.350 3.342 PASS 1%2|‘c’)vwor
RF Output Power Tolerance % 3.039 7.647 5.925 5.682 PASS +28%0t/2 )
30 to et 0.002 0.002 0.002 0.002 | PAss | 2-5uW/MHz
2387MHz MHz or below
MHz | 2 370.500 | 2 332.790 | 2 134.800 | 2 174.870 3
2387t0 | YW/ I 43183 0.530 0.001 0.001 pass | 22UW/MHz
Y ted 2400MHz MHz or below
nwante MHz | 2 400.000 | 2 400.000 | 2 394.310 | 2 387.320 -
EpuimLe) uw/ 25UW/MHz
Emissions | 2483.5 to 0.001 0.001 0.001 0.028 PASS
2496.5MHz ~ |Hz or below
: MHz | 2 496.290 | 2 486.320 | 2 487.400 | 2 483.500 -
2496.5 6 * B W/ 0.003 0.034 0.029 0.018 | PAss | 2-2uW/MHz
12500MHz MHz or below
MHz | 12 249.910 | 4 807.310 | 4 877.330 | 4 957.360 - .
30 to nw 0.012 0.014 0.014 0.012 PASS 4&""(’)\/‘\’[
1000MHz o 451,950 707.060 860.320 858.380 : :
Haseer 1000 to nW 0.228 0.224 0.239 0.540 pass | 20nWor
Spurious 10000MHz below
Emissions MHz | 6598.000 | 5680.000 | 2476.000 | 2 404.000 - -
10000to | nwW 0.272 0.233 0.190 0.202 PASS 232:’(\)’“‘,”
12500MHz =g 5 297,500 | 12 042.500 | 11 717.500 | 12 495.000 - -
Note :

- Output power is measured at 100 % duty cycle.
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DC 2.7V

2 401 MHz : -10.00 dBm (0.100 mW)
2 402 - 2 480 MHz : 3.50 dBm (3.162 mW)

Declaration Output Power

ON TIME 0.360 msec
Transmission Time OFF TIME 249.5 msec
Ratio 0.001 4 -
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz
Measurement Frequency MHz 2401 2402 2440 2480 Result Limit
Channel Number Ch. 0 1 39 79 - -
2 400.964 | 2401.963 | 2439.963 | 2 479.962
Frequency Measurements MHz 005 931 356 212 PASS
Frequency Tolerance ppm | -14.992 -15.016 -15.018 -15.035 | PAss | +50x10°
(50ppm)
Occupied Bandwidth MHz 1.139 1.138 1.140 1.141 | PASS 26bl\g:-c|§vor
Spread Bandwidth MHz 0.734 0.734 0.733 0.733 PASS SO%koﬂze or
RF Output Power mw 0.103 3.365 3.296 3.451 PASS 1%2|‘c’)vwor
RF Output Power Tolerance % 3.039 6.414 4.232 9.144 PASS +28%0t/2 )
30 to ity 0.002 0.002 0.002 0.002 | PAss | 2:2uW/MHz
2387MHz MHz or below
MHz | 2 377.570 | 2 365.790 | 2325.720 | 2363.430 3
2387 to uW/ -l 43002 0.568 0.002 0.001 pass | 22UW/MHz
Unwanted | 2400MHz |—aHZ or below
nwante MHz | 2 400.000 | 2 399.990 | 2394.070 | 2398.010 -
EpuimLe) uw/ 25UW/MHz
Emissions | 2483.5 to 0.001 0.001 0.002 0.052 PASS
2496 5MHz MHz or below
: MHz | 2 494.280 | 2 489.750 | 2494.170 | 2483.540 -
2496.5to | YW/ 0.003 0.033 0.028 0.019 | PAss | 2:2uW/MHz
12500MHz MHz or below
MHz | 5777.650 | 4807.310 | 4877.330 | 4957.360 - .
30 to nw 0.012 0.011 0.013 0.013 PASS 4g‘e"|‘(’)v‘\’lr
1000MHz g T 509.180 482.990 905.910 178.410 - -
NATEIVER 1000 to nW 0.237 0.579 0.195 0.202 pass | 20nWor
Spurious 10000MHz below
Emissions MHz | 5878.000 | 2431.000 | 5968.000 | 5851.000 - -
10000t | nw 0.199 0.204 0.204 0.220 PASS 232:’(\)’“‘,”
12500MHz 1o 11 225.000 | 12 100,000 | 12 185.000 | 12 342.500 | - ;
Note :

- Output power is measured at 100 % duty cycle.
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APPENDIX A - data

[QF-QP15-07] Ver.03

ON/OFF time

SENSE:INT]

R RF AC | [
Center Freq 2.440000000 GHz s Avg Type: Log-Pwr
G0 Trig: Free Run

PNO: Fast Ly -
IFGain:Low #Atten: 30 dB Ext Gain: -0.85 dB

Span 0 Hz

Center 2440000000 GHz i
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 ms (1001 pts)|
smms;_'

Center Freq
2.440000000 GHz,

2.440000000 GHz

2.440000000 GHz

StartFreq

Stop Freq|
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element

Test Mode : DC 3.0V
Frequency tolerance

Ch.1: 2 402 MHz

Ch.0: 2 401 MHz

Agilent Spectrum Analyzer - Swept SA
C ALIGNAUTO |D1:34:33 PM Apr D4, ALIGNAUTO  |D1:35:35 PMAD 04,2025
Avg Type: Log-Pwr il Avg Type: Log-Pwr Frequency
- Trig: Free Run i 5 Trig: Free Run i
f?'é‘lin‘fk’f.; 7 wtten: 20 dB Ext Gain: 0.81 dB oerfP PPPPP |I;’(';(:i,.c;:'us; 7 datten:20 dB Ext Gain: 0.81 dB ocerlPPPPPP
Mkr1 2.400 964 009 GHz Auto Tune Mkr1 2.401 963 955 GHz Auto Tune
[ggBidiv__Ref 10.00 dBm -11.94 dBm [gBidiv _Ref 10.00 dBm 3.17 dBm
CenterFreq| ’ CenterFreq|
000 2400964009 GHz, 000 2401963958 GHz,
i $ i
| StartFreq| StartFreq|
— | 2400963509 GHz| 6 2401963458 GHz,
)
I
300 + 300
Stop Freq| Stop Freq|
2400964509 GHz, 2401964458 GHz,
w00 w00
o0 CF Step o0 | CF Step
o 100 Hz| : 100 Hz|
Auto Man| A Auto Man|
600 600
. Freq Offset] . I\ | Freq Offset]
0.0 0.0 1.
OHz| A M OHz|
-80.0 -80.0 Wil “
! !
L 1
Center 2.400964009 GHz Span 1.000 kHz Center 2.401963958 GHz Span 1.000 kHz
Res BW 9.1 Hz VBW 9.1 Hz Sweep (FFT) ~202.7 ms (1001 pts) Res BW 9.1 Hz VBW 9.1 Hz Sweep (FFT) ~202.7 ms (1001 pts)
use [srarus use status

Agilent Spectrum Analyzer - Swept SA
R 3 AC

CCenter Freq

Ch.39: 2 440 MHz

Ch.79: 2 480 MHz

FLIGNAUTO _|D1:37:42 PMAp 04,2025

(013638 PM Apr 04,

ALIGNAUTO
Avg Type: Log-Pur

Trig: Free Run

Trig:

PNO: Close ——
IFGain:Auto #Atten: 20 dB

ree Run

Avg Type: Log-Pur

T
Ext Gain: 0.81 dB oerlP P

sc

sTaTUS

sc

PNO: Close ——
IFGainiAuto  #Atten: 20 dB Ext Gain: 0.81 dB
Mkr1 2.439 963 373 GHz Auto Tune MKr1 2.479 962 723 GHz Auto Tune
10 dBigiv Ref 10.00 dBm 3.06 dBm 10 dBigiv Ref 10.00 dBm 3.09 dBm
Log Log —_
‘ Center Freq| ¢ T Center Freq|
e 2439963375 GHz, e 7 i i 2479962725 GHz,
)
00 00 I
StartFreq)| StartFreq)|
i 2439962875 GHz, 50 2479962225 GHz,
300 300
StopFreq| Stop Freq|
| 2439963875 GHz 2.479963225 GHz,
00 | ‘ w00
520 ! i CF Step| 520 CF Step|
) | 100 Hz| 100 Hz|
Y A \ auto Man| Auto Man)
60,0 - Y ! 60,0
[ AN ] |
ALV ‘ i
. FreqOffset] B i FreqOffset]
00 - L Y 00
\ OHz| OHz|
! |
800 |+ i “ |00
Center 2.439963375 GHz Span 1.000 kHz Center 2.479962725 GHz Span 1.000 kHz
Res BW 9.1 Hz VBW 9.1 Hz Sweep (FFT) ~202.7 ms (1001 pts) Res BW 9.1 Hz VBW 9.1 Hz Sweep (FFT) ~202.7 ms (1001 pts)
sTaTUS
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Agilent Spectrum Analyzer - Occupied BW.

Occupied bandwidth

Ch.0: 2 401 MHz

Ch.1: 2 402 MHz

ALIGNAUTO _|DL:43:08 PMA 04,2025

STATUS

SENSEINT] ALIGUAUTO|01:39:27 PM Apr 04,2025 ENSE INT] \or 04,2025
Center Freq: 2.401000000 GHz Radio Std: None q Y Center Fregq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10110 Trig: Free Run Avg|Hold:>10110
#IFGain:Low #Atten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS #IFGain:Low #Atten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS
10 dB/div Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log——T 7 Log =
000 j CenterFreq| A g CenterFreq|
-10.0 L 2.401 GHz| -10.0 2.4 GHz|
, = ,
0.0 =1 el — 0.0
200 T 200
00 00
500 R el SRR T WSS S 500
-60.0 -60.0
700 —_ — —— 700 |
-60.0 -60.0
Center 2.401 GHz Span 3 MHz CF Step) Center 2.402 GHz Span 3 MHz CF Step)
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms 300,000 kHe #Res BW 300 kHz #VBW 300 kHz Sweep 1ms 300,000 ki
Aut M Aut M
Occupled Bandwidth Total Power -8.58 dBm fute an o ied Bandwidth Total Power 6.52 dBm fute an
1.1385 MHz P—— 1.1385 MHz P——
Transmit Freq Error -37.414 kHz OBW Power 99.00 % OHz Transmit Freq Error -38.119 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.642 MHz xdB -26.00 dB x dB Bandwidth 1.646 MHz xdB -26.00 dB

sTaTUS

Agilent Spectrum Analyzer - Occupied BW.
R

Ch.39: 2 440 MHz

Ch.79: 2 480 MHz

FLIGNAUTO _|DLISL:17 PMA 04,2025

sTaTUS

SENSEINT ALIGIAUTO 04,2025 e
2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None quency Center Freq: 2.480000000 GHz Radio Std: None quency
= Trig:FreeRun wg|Hold:>10/10 Trig: Free Run wg|Hold:>10/10
H#IFGain:Low WAtten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS #IFGain:Low #Atten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS
10 deidiv___Ref 10.00 dBm 10 deidiv___Ref 10.00 dBm
Log— 1| Log———T 7 T
u0o CenterFreq| 000 - L W CenterFreq|
00 00 |
-10.0 244 GHz| 0o 24 GHz|
- " Y. <\ Wi~ R ™
200 00
00 00 -
500 20 V Al 7 W, W
-60.0 0.0
700  E— 700 2
I | I
200 200
\ |
Center 2.44 GHz Span 3 MHz CF St Center 2.48 GHz Span 3 MHz CF St
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms! T i #Res BW 300 kHz #VBW 300 kHz Sweep 1ms! 300,080 coby
Autc M: JAutc M:
Occupled Bandwidth Total Power 6.37 dBm fute an o ied Bandwidth Total Power 6.52 dBm fute an
1.1395 MHz FreqOffset 1.1410 MHz FreqOffset
Transmit Freq Error -38.777 kHz OBW Power 99.00 % OHz Transmit Freq Error -39.154 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.653 MHz xdB -26.00 dB x dB Bandwidth 1.649 MHz xdB -26.00 dB

sTaTUS
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Spread bandwidth

Ch.0: 2 401 MHz

Ch.1: 2 402 MHz

FLIGNAUTO _|DL:43:48 PMA 04,2025

N
Center Freq: 2.402000000 GHz
Trig: Free Run

HIFGain:Low  WAtten:20 dB

Avg|Hold:>10/10
Ext Gain:

Radio Std: None

081dB  Radio Device:BTS

s | & Alignment Completed

Agilent Spectrum Analyzer - Occupied BW.
SENSEINT ALIGHAUTO —|0LI40:08 PMAD 03, 2025
Center Freq: 2.401000000 GHz Radio Std: None & 24
Trig: Free Run AvglHold:>10/10
#IFGain:Low #Atten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS
10 Bidiv____ Ref 10.00 dBm
Log[— T ]
000 j CenterFreq|
-10.0 2401 GHz|
e | 8
200 !
00
500 R ed WRR T wTE Sy
-60.0
700 — Lt
-60.0
Center 2.401 GHz Span 3 MHz CF St
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms! 300,080 coby
Auto Man|
Occupied Bandwidth Total Power -8.59 dBm
733.62 kHz —
Transmit Freq Error -37.448 kHz OBW Power 90.00 % OHz
x dB Bandwidth 1.650 MHz x dB -26.00 dB

STATUS

10 dBidiv Ref 10.00 dBm
Log =
A g CenterFreq|
-10.0 2.4 GHz|
20
200
00
500
-60.0
- |
00
-60.0
Center 2.402 GHz Span 3 MHz CF St
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms! 200,000l 12
M:
Occupied Bandwidth Total Power 6.52 dBm — an)
733.74 kHz FreqOffset
Transmit Freq Error -37.652 kHz OBW Power 90.00 % OHz
x dB Bandwidth 1.647 MHz xdB -26.00 dB

sTaTUS

Agilent Spectrum Analyzer - Occupied BW.
R

Ch.39: 2 440 MHz

Ch.79: 2 480 MHz

ALIGN AUTO

01:51:56 PM Apr 04, 2025

SENSEIN
Center Freq: 2.480000000 GHz

Trig: Free Run wglHold:
#Atten: 20 dB

10110
Ext Gain: 0.81 dB

HIFGain:Low

Radio Std: None

Radio Device: BTS

SENSET] ALIGHAUTO —[0Li47:43 PMAD 03, 2025
2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None quency
= Trig:FreeRun wg|Hold:>10/10
#IFGain:Low WAtten: 20 dB Ext Gain: 0.81 dB Radio Device: BTS
10 dB/div___ Ref 10.00 dBm
Log™— T ]
u0o CenterFreq|
-10.0 244 GHz|
200
200
00
500
-60.0
700 L
200 |
500
\ |
Center 2.44 GHz Span 3 MHz CF St
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms! T i
Auto Man|
Occupied Bandwidth Total Power 6.46 dBm
733.55 kHz —
Transmit Freq Error -38.106 kHz OBW Power 90.00 % OHz
x dB Bandwidth 1.655 MHz x dB -26.00 dB

sTaTUS

sTaTUS

10 deidiv___Ref 10.00 dBm
I e T
000 - L W CenterFreq|
0o : 24 GHz|
Y. <.\ Wi _ 7R »
00
00
500 AN VRl | P8
60.0
700 2
-60.0
Center 2.48 GHz Span 3 MHz CF St
#Res BW 300 kHz #VBW 300 kHz Sweep 1ms! 300,080 coby
Occupied Bandwidth Total Power 6.52 dBm — Man)
733.15 kHz FreqOffset
Transmit Freq Error -38.841 kHz OBW Power 90.00 % OHz
x dB Bandwidth 1.647 MHz xdB -26.00 dB
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RF output power
Ch.0: 2 401 MHz Ch.1: 2 402 MHz

ALIGUAUTO |01:38:41 PMApr ALIGNAUTO
Radio Std: None quency Frequency
Trig: Free Run Trig: Free Run 100/100
#IFGain:Low #Atten: 6 dB Radio Device: BTS #IFGain:Low #Atten: 14 dB .81 dB Radio Device: BTS
10 dB/div Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log——T 7 logl——T 7
000 j CenterFreq| AT CenterFreq|
-10.0 2.401 GHz| -10.0 2.4 GHz|
B
-30.0 4 RS -30.0
7 T
00 - ‘\ 00
500 — _— 1™ 500
-60.0 ~ 7 -60.0
3 |
700 — — | 700
-60.0 -60.0
Center 2.401 GHz Span 3 MHz CF Step) Center 2.402 GHz Span 3 MHz CF Step)
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms. 300,000 kHe #Res BW 30 kHz VBW 300 kHz Sweep 4 ms. 300,000 ki
Auto Man| Auto Man|
Channel Power Power Spectral Density Channel Power Power Spectral Density
Freq Offset| Freq Offset|
-1210dBm s1mHz W -7210dBm Hz W 0Hz 3.01dBm rimHz W -56.99 dBm 1z W 0Hz
use [srarus use starus
Ch.39: 2 440 MHz Ch.79: 2 480 MHz

Agilent Spectrum Analyzer
Rl R 1500 AC ALIGN AUTO ALIGNAUTO  |0LIS0:31 PMAR
2.440000000 GHz Radio Std: None quency Radio Std: None quency
= Trig:Free Run Trig: Free Run
#IFGain:Low #Atten: 14 dB Radio Device: BTS #IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dB/div___ Ref 10.00 dBm 10 dBidiv___ Ref 10.00 dBm
Log— 1| Log———T 7 T
u0o CenterFreq| 000 A L W CenterFreq|
o . ! [
-10.0 244 GHz| -10.0 7 = 24 GHz|
T PN . | L
-30.0 - -30.0 =
7
0.0 0.0 L
500 500 /A T AN T
-60.0 -60.0
700 < 700 B
-60.0 “ -60.0
Center 2.44 GHz Span 3 MHz CF St Center 2.48 GHz Span 3 MHz CF St
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms! T i #Res BW 30 kHz VBW 300 kHz Sweep 4 ms! 300,080 coby
Auto Man| Auto Man|
Channel Power Power Spectral Density Channel Power Power Spectral Density
Freq Offset| Freq Offset|
298dBm /1vmHz W -57.02dBm Hz W 0H 3.05dBm simHz A -56.95dBm Hz W 0H
vsa STATUS usa 1 Alignment Completed STATUS.

[QF-QP15-07] Ver.03 Project Number: CTK-R-2025-01224
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Unwanted(Spurious) emission

Ch.0: 2 401 MHz
30 MHz - 2 387 MHz 2 387 MHz - 2 400 MHz

ptSA

pectrum Analyzer

Agilent Spectrum Analyzer - Swept SA
RL

S09 AC 01:40:40 PM Apr 04 [
[Center Freq 1.208500000 GHz 1 AL [Center Freq 2.393499999 GHz
PNO: Fast (oo THiG: Rty PNO: Fast (oo THig: Ry
IFGainiLow © #Atten: 20 dB Ext Gain: 081 dB oer \FGainiLow * #Atten:20 dB Ext Gain: -0.81 dB oer
Mkr1 2.384 6 GHz Auto Tune Mkr1 2.400 000 GHz Auto Tune
[ogaidiv__Ref 10.00 dBm -55.734 dBm [0 gaidiv Ref 10.00 dBm -18.759 dBm
Center Freq| Center Freq|
un L Bl 7, diEE W 1.208500000 GHz| un T 2.393499999 GHz|
100 ! 100
StartFreq| 1600 StartFreq|
200 L. L= RS - &' 30.000001 MHz| 20 | 2386999999 GHz,
00 FEVIRE.. V¢ 10 |
StopFreq| StopFreq|
2386999999 GHz, 2399999999 GHz,
400 400
00 CF Step| 500 = - CF Step|
(|, 235700000 MHz 1.300000 MHz,
1 Aute Man| Y Auto Man|
e K AL | g C e T s A e o oAy ‘ v
- Freq Offset| - Freq Offset|
0 Hz| 0 Hz|
a0 a0 — —
Start 30 MHz Stop 2.387 GHz Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.267 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
sa A B ‘smnT; - L B usa | dJFile <krc.png> saved sTaTUS

2 483.5 MHz - 2 496.5 MHz 2 496.5 MHz - 12 500 MHz

Agilent Spectrum Analyzer - Swept SA

J RL__ | R ]SO C AUTO
[Center Freq 2.490000000 GHz | - % | x;gvp L;osm\gr “?TA
oo ™ #Atten: 20 a8 Ext Gain: 0.81 dB pasias oo, & atten: 20 dB Ext Gain: 0.61 dB vl PPREP
Mkr1 2.491 339 GHz Auto Tune Mkr1 6.798 GHz Auto Tune
{0 geidiv_ Ref 10.00 dBm -59.264 dBm [ogaidiv_Ref 10.00 dBm =56.540 dBm
T
Center Freq| | ‘ Center Freq|
un T 2.490000000 GHz| un | e o Wl T L 7.498250000 GHz|
00 00
16.00 dei StartFreq| StartFreq|
- 2483500000 GHz| - L W L | 2496500000 GHz|
30.0 o = 300 - 1
StopFreq| StopFreq|
I ‘ 2496500000 GHz, 12500000000 GHz|
400 I 400
0 ! i 0
i |
0.0 R S aliP L b B & B CF Step| 500 CF Step|
- i | 1.300000 MHz, [ 1.000350000 GHz,
) Man ) Auto Man
o I AR T ; L o0 s
- Freq Offset| - Freq Offset|
0 Hz| 0 Hz|
20f———-f a0 —
|
|
Start 2.483500 GHz Stop 2.496500 GHz Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.73 ms (1001 pts)
usa | d)File <krc.png> saved sTATUS usa i)File <krc.png> saved lstatus
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Ch.1: 2 402 MHz

30 MHz - 2 387 MHz

2 387 MHz - 2 400 MHz

10 dBidiv
Log

usc

Spectrum Analyzer - Swept SA
[Center Freq 1.208500000 GHz
PNO: Fast i o st o Mg .
IFGainiLow © #Atten: 20 dB Ext Gain: 081 dB IFGain:Low © #Atten: 20 dB
Mkr1 2.186 7 GHz Auto Tune Mkr1 2.400 000 GHz Auto Tune
Ref 10.00 dBm -56.769 dBm [0 gaidv_Ref 10.00 dBm -33.276 dBm

Center Freq| Center Freq|
5 1.208500000 GHz| 000 | 2393499999 GHz,

‘ 00
StartFreq| 16.00 dei StartFreq|
AN W | SR, .. 30.000001 MHz| 20 2386999999 GHz,

| 2600

e ] - L " 4C J Stop Freq| e 4 Stop Freq|
2386999999 GHz, 2399999999 GHz|

-40.0
. . o CF Step oo [ CF Step
N 235.700000 MHz| 1.300000 MHz,
Man| Man|

500 Ja i
Freq Offset| - Freq Offset|
0 Hz| 0 Hz|
|
a0 _— _— —_
Start 30 MHz Stop 2.387 GHz Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.267 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
[erarus L usa | File <krc.png>saved [erarus

Agilent Spectrum Analyzer - Swept SA

2 483.5 MHz - 2 496.5 MHz

2 496.5 MHz - 12 500 MHz

SENSEINT] ALIGN AUTO 14,2025

(01:44:44 PM Apr O
T’

DO [0L:44:29 i 0, 2025
i 3456 quency Avg Type: Log-Pwr acel 2305 6 quency
PNO: Fast o Itig:FreeRun & PNO: Fast (50 11ig:FreeRun x
IFGal Ry RS- 20 dEF el PP P \FGainiLow © H#Atten: 20 dB cePPPPPP
Mkr1 2.489 441 GHz Auto Tune Mkr1 4.807 GHz Auto Tune
[9gBidiv_Ref 10.00 dBm -58.036 dBm [ggBidiv_Ref 10.00 dBm -44.561 dBm
Center Freq| | | Center Freq|
oo0 2.490000000 GHz| 0 ‘ 7.498250000 GHz|
00 00 § ‘[
16.00 B StartFreq| ‘ StartFreq|
o 2.483500000 GHz, id ‘ 2.496500000 GHz|
=4 Stop Freq| =4 Stop Freq|
2.496500000 GHz| 12500000000 GHz|
w00 a0 Y
500 | ‘ CF Step| - CF Step)
' i | | 1.300000 MHz| ' 1.000350000 GHz|
. I | Auto Man| Auto Man|
== R »T.M‘,w R e gy L naa gl
s L. PN | FreqOffset| s FreqOffset|
| 0Hz 0Hz
-80.0 -80.0
Start 2.483500 GHz Stop 2.496500 GHz Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.73 ms (1001 pts)
uss dFile <krc.png> saved STATUS. vsa | LFile <krc.png> saved sTATUS|
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30 MHz - 2 387 MHz

ectrum Analyzer - Swept SA

D

Ch.39: 2 440 MHz

2 387 MHz - 2 400 MHz

ectrum Analyzer - Swept SA

C
[Center Freq 1.208500000 GHz

st G A
#htten: 20 dB Ext Gain: 081 dB Ext Gain: 081 dB
Mkr1 1.974 5 GHz [~ AutoTune Mkr1 2.395 814 GHz [ ~ AutoTune
[ogaidiv__Ref 10.00 dBm -56.382 dBm [9g8idiv__Ref 10.00 dBm -58.221 dBm
Center Freq| Center Freq|
o | 1.208500000 GHz| 4 2.393499999 GHz|
-10.0 00
[ StartFreq| 16.00 dei StartFreq|
20 At BR | FB s W) 30.000001 MHz| - 2386999999 GHz,
) | 2600
e i = A " Ak 1 Stop Freq| e Stop Freq|
2386999999 GHz, 2399999999 GHz,
-40.0 -40.0
500 CF Step| 500 | CF Step|
¢ 235.700000 MHz| 3 1.300000 MHz|
! Man| [ | Man|
600 o 4 " | B I ot ¥ B
- Freq Offset| - Freq Offset|
0 Hz| ‘ 0 Hz|
600 a0 R e B e
Start 30 MHz Stop 2.387 GHz Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.267 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
sa i) Alignment Completed STATUS usa | i)File <krc.png> saved sTATUS

2 483.5 MHz - 2 496.5 MHz

Agilent Spectrum Analyzer - Swept SA

2 496.5 MHz - 12 500 MHz

Agilent Spectrum Analyzer - Swept SA

U0 [01:48:49 PM A 04, 2025 ALIGVAUTO [01:49:12 PMApr 09,2025
o TRACE[ 3156 quency AE[ -3 156 quency
PNO: Fast o Trig:Free Run 1001100 T | PNO: Fast Trig: Free Run T |
IFGalliL i " SRR 5 ExtGaln: 05148 st EPEPE \FGain:Low © #Atten: 20 dB Ext Gain: -0.81 dB oeTfP PPPPP
Mkr1 2.488 986 GHz Auto Tune Mkr1 4.877 GHz Auto Tune
[ggeidiv_Ref 10.00 dBm -58.070 dBm [ggBidiv_Ref 10.00 dBm -45.456 dBm
CenterFreq| ‘ | CenterFreq|
oo 2490000000 GHz oo T 7.498250000 GHz
0.0 0.0 | +
16008 StartFreq| ‘ StartFreq|
o~ 24835 GH| 0 24965 GH|
=0 Stop Freq| =2 Stop Freq|
2496500000 GHz 12.500000000 GHz
w00 ! w00 )
- ‘ ! CF Step| - CF Step
1 1.300000 MHz 1.000350000 GHz,
¢ | | Auto Man| lAuto Man|
60.0 it R e wa!vw-r%f‘w b b 60.0 Sl e,
| | |
o Fa” » FreqOffset o FreqOffset
| OHz| OHz|
-80.0 -80.0
Start 2.483500 GHz Stop 2.496500 GHz Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.73 ms (1001 pts)
vsa | 1 File <krc.png> saved STATUS. vsa | LFile <krc.png> saved 'sTATUS|
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ectrum Analyzer - Swept SA

Ch.79: 2 480 MHz

30 MHz - 2 387 MHz

2 387 MHz - 2 400 MHz

ectrum Analyzer - Swept SA

10 dBidiv
Log

usc

sTATUS.

vsc A File <krc.png> saved

Center Freq 1.208500000 GHz A Frequency
v Hatten: 20 a8 Ext Gain: 081 dB Ext Gain: 081 dB

Mkr1 2.262 1 GHz Auto Tune Mkr1 2.396 516 GHz Auto Tune

Ref 10.00 dBm -56.596 dBm [ggsidy_Ref 10.00 dBm -58.585 dBm
Center Freq| Center Freq|
| 1.208500000 GHz| 4 2.393499999 GHz|

00
[ StartFreq| 16.00 dei StartFreq|
A BB | P e W) 30.000001 MHz| - 2386999999 GHz,
| 2600
e i = A " Ak 1 Stop Freq| e Stop Freq|
2386999999 GHz, 2399999999 GHz,
-40.0
CF Step| 00 L CF Step|
N 235.700000 MHz| - 1.300000 MHz|
puto Man ‘ ¢ Man
it v 00 v AR
Freq Offset| - Freq Offset|
0 Hz| ‘ 0 Hz|
a0 R e B e
Start 30 MHz Stop 2.387 GHz Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.267 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

sTaTUS

Agilent Spectrum Analyzer - Swept SA

10 dBidiv
Log

2 483.5 MHz — 2 496.5 MHz

Agilent Spectrum Analyzer - Swept SA

2 496.5 MHz - 12 500 MHz

ALIGAUTO-— [01:52:37 PMpr 04,2025 ALIGVAUTO—|01152:52 PMpr 09,2025
og- T 3 quency el —oe=| Frequency
- Trig: Free Run 1001100 T n Trig: Free Run T

Woantow * ¥AAN:20 4B ExtGaln: 05148 L oo, & aatten:20 B Ext Gain: -0.81 dB oerfP PPPP P
Mkr1 2.483 539 GHz Auto Tune Mkr1 4.957 GHz Auto Tune

Ref 10.00 dBm -45.292 dBm [ggBidiv_Ref 10.00 dBm -47.811 dBm
CenterFreq| ‘ | CenterFreq|
2490000000 GHz oo T 7.498250000 GHz

00 ! +
16008 StartFreq| ‘ StartFreq|
2483500000 GHz 0 2496500000 GHz
Stop Freq| =2 Stop Freq|
2496500000 GHz 12.500000000 GHz
! w00
‘ ‘ CF Step| 0 ¢ CF Step
1 ! 1.300000 MHz . 1.000350000 GHz,
R gl Auto Man| Auto Man|
oo/ o w‘n-.J» : Ly ! 0.0 pesmasid L o
F 4 "~ ! ‘ Freq Offset| . Freq Offset|
| OHz| OHz|
-80.0
Start 2.483500 GHz Stop 2.496500 GHz Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.73 ms (1001 pts)
vsa | 1 File <krc.png> saved STATUS. vsa | LFile <krc.png> saved 'sTATUS|
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