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Korea (Zip 16914)

o Date of Receipt : 2023-05-03
2. Manufacturer

- Name : SOLUM CO., LTD

o Address : 4,5,6th F, 357, Guseong-ro, Giheung-gu, Yongin-si, Gyeonggi-do,

Korea (Zip 16914)

3. Factory

> Name : SOLUM VINA CO., LTD

o Address : Plot B3, Ba Thien 2 Industrial park, Thien Ke Ward, Binh Xuyen District,

Vinh Phuc Province, 281200.,Peple's Republic of Vietnam
4. Use of Report : For FCC Certification
5. Test Sample /7 Model : BLE/WiFi Combo Module / CMO1WTA11M
6. Date of Test : 2023-06-01 to 2023-06-08
7. Test Standard(method) used : FCC 47 CFR part 15 subpart C 15.247,
ANSI C63.10-2013, RSS-Gen, RSS5-247

8. Testing Environment : Temp.: (23 £ 3) T, Humidity: (48 £ 5) % R.H.
9. Test Results : Compliance
10. Location of Test : [X] Permanent Testing Lab  [] On Site Testing

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

Bong-seok Kim: (Sigytﬁ}g\ Young-taek Lee: (Sigha )

Remark. This report is not related to KOLAS accreditation and relevant regulation.
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1. General Product Description

1.1 Applicant Information

Company

SOLUM CO.,LTD.

Contact Point

4,5,6th F, 357, Guseong-ro, Giheung-gu, Gyeonggi-do, Yongin-si,
Republic of Korea

Contact Person

Name : Ki Dong Lee
E-mail : kdlee007@solu-m.com
Tel : +82-31-8006-7677

1.2 Product Information

FCC ID

2AFWN-CMO1WTA11M

Product Description

BLE/WiFi Combo Module

Model name

CMO1WTA11M

Variant Model name

CMO1WTA12M

(There is no technological difference between the basic model and the
variant model, the addition of the model name for marketing
purposes.)

Operating Frequency

2 412 MHz - 2 462 MHz (Bandwidth 20 MHz)

RF Output Power

802.11b : 11.54 dBm (14.256 mW)
802.11g : 13.06 dBm (20.230 mW)
802.11n-HT20 : 13.05 dBm (20.184 mW)

Antenna Specification

Antenna type : Dipole Antenna
Peak Gain : 3.999 dBi

Number of channels

11

Type of Modulation

802.11b : DSSS
802.11g/n : OFDM

Power Source

DC 3.3V

Data Rate

802.11b: 11/5.5/2/ 1 Mbps
802.11g : 54 /48 /36/24/18/12/9/ 6 Mbps
802.11n: MCSO0-7, up to 72.2 Mbps

RF Power setting in Test SW Amebaz2_mptool_1v3

1.3 Peripheral Devices
-For Conducted Measurement and Radiated Measurement

Device Manufacturer Model No. Serial No.
Notebook HP Inc. HP Probook 455 G7 5CD0234DWM
AC Adapter HP Inc. PPP012D-S 677777-003
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2. Accreditations

2.1 Laboratory Accreditations and Listings

Country Agency Registration Number
USA FCC 805871
CANADA ISED 8737A
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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3. Test Specifications

3.1 Standards

. . . Status Test
Section in FCC Requirement(s) (Note 1) Condition
15.247(a) 6 dB Bandwidth C
15.247(e) Transmitter power spectral density C
Conducted
15.247(b) Maximum peak conducted output power cC
15.247(d) Unwanted emission C
. . C .
15.209 Transmitter emission (Note 5) Radiated
. Line
15.207(a) AC Conducted Emission C Conducted

Note 1: C=Complies

NC=Not Complies NT=Not Tested NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

Note 3: The sample was tested according to the following specification: FCC Part 15.247, ANSI C63.10-2013

Note 4: The tests were performed according to the method of measurements prescribed in KDB No.558074.

Note 5: BT and WLAN do not operate simultaneously.

[QF-QP15-07] Ver.01

R101




TK

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970

CTK Co., Ltd. Fax: +82-31-624-9501

Report No.:

CTK-2023-01256
Page (7) / (49)Pages

3.2 Mode of operation during the test

The UUT is operated in a manner representative of the typical of the equipments.
During at testing, system components were manipulated within the confines of typical usage to
maximize each emission. The results are only attached worst cases.

Test mode & Worst case

Mode Worst case(Data rate)
802.11b 1 Mbps
802.11g 6 Mbps

802.11n-HT20 MCS 0

Test Frequency & Bandwidth

Bandwidth Lowest channel Middle channel Highest channel
20 MHz 2 412 MHz 2 437 MHz 2 462 MHz
Duty cycle
Mode Duty cycle (%0)
802.11b 99.16
802.11g 93.64
802.11n-HT20 93.20

Duty cycle Factor

Mode Duty Cycle Factor(dB)
802.11b 0.04
802.11g 0.29
802.11n-HT20 0.31

* Duty cycle factor = 10log(1/x)

3.3 Maximum 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)

Power Spectral Density

+ 1.5dB (C.L. : Approx. 95%, k=2)

Occupied Bandwidth

+ 0.1 MHz (C.L. : Approx. 95%, k=2)

Unwanted Emission(conducted)

+ 3.0 dB (C.L. : Approx. 95%, k=2)

Radiated Emissions (f < 1 GHz)

+ 5.0 dB (C.L. : Approx. 95%, k=2)

Radiated Emissions (f > 1 GHz)

+ 5.0 dB (C.L. : Approx. 95%, k=2)
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4.0 Technical Characteristic Test

4.1 6dB Bandwidth & 99% Bandwidth
Test Procedures (ANSI C63.10-2013 6.9.2)

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Test Procedures (ANSI C63.10-2013 6.9.3)

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% of the total mean power of
the given emission.

Use the 99% power bandwidth function of the instrument and report the measured
bandwidth.

Test Settings :

Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz (6dB Bandwidth) b) RBW = 1% to 5% of the OBW
(99 % Bandwidth)

c) VBW = 3 x RBW d) Detector = peak

e) Trace mode = Max hold f) Sweep = auto couple

g) Allow trace to fully stabilize

h) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that

are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission.

Limit : 6dB Bandwidth
6 dB Bandwidth > 500kHz

Limit : 99 % Bandwidth
N/A

[QF-QP15-07] Ver.01 R101
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Test Data:
Frequency | 6 dB Bandwidth | 99 % Bandwidth
Mode Channel [MHZ] [MHZ] [MHZ] Result
Low 2412 10.00 14.10
802.11b Middle 2 437 10.10 14.20
High 2 462 10.10 14.10
Low 2412 16.70 17.00
802.11g Middle 2 437 16.70 17.10 Complies
High 2462 16.70 17.00
Low 2412 17.90 18.10
802.11n .
-HT20 Middle 2 437 18.00 18.10
High 2462 17.90 18.10

See next pages for actual measured spectrum plots.
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Test Mode : 802.11b
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Test Mode : 802.119g
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Test Mode : 802.11n-HT20
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4.2 Maximum peak Conducted Output Power
Test Procedures(ANSI C63.10-2013 11.9.2.2.2)

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal
channel power integration function is used to integrate the power over a bandwidth greater

than or equal to the 99% bandwidth.

EUT

Test Settings:

Spectrum Analyzer

Center frequency = the highest, middle and the lowest channels
b) RBW = 1% to 5% of the OBW, not to exceed 1 MHz

a) span = 1.5 x OBW

c) VBW = 3 x RBW
e) Detector = RMS

instrument’s band power measurement function, with band limits set equal to the OBW

band edges.

Limit

d) Sweep point = (2 x SPAN / RBW)

f) Sweep time = auto
g) Compute power by integrating the spectrum across the OBW of the signal using the

Maximum Output Power

< 1W (30 dBm)

Test Data
Frequenc Measuremen | Duty Cycle Result Limit

Mode [I(\q/IHz] Y t data Factor Output Power [dBm] Result
[dBm] [dBm] [dBm]
2412 11.01 11.05
802.11b 2 437 11.25 0.04 11.29
2 462 11.50 11.54
2412 12.35 12.64

802.11g 2 437 12.60 0.29 12.89 30 Complies
2 462 12.77 13.06
2412 12.40 12.71

802.11n

“HT20 2 437 12.56 0.31 12.87
2 462 12.74 13.05

See next pages for actual measured spectrum plots.
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Output Power
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4.3 Power Spectral Density
Test Procedures(ANSI C63.10-2013 11.10.2)

This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance.

Test Settings:
Center frequency = the highest, middle and the lowest channels

a) RBW : 3 kHz < RBW < 100 kHz b) VBW = 3 x RBW
c) span = 1.5 x DTS bandwidth d) Sweep time = auto couple
e) Detector = peak f) Trace mode= max hold

g) Allow trace to fully stabilize

h) Use the peak marker function to determine the maximum amplitude level within the RBW.

Limit :

Power Spectral Density < 8 dBm @ 3 kHz BW

Test Data
Frequenc b S ELITEENI: Limit

Mode Channel [I(\:]/IHz] Y data [dBm] Result
[dBm]
Low 2412 -18.89
802.11b Middle 2 437 -18.63
High 2 462 -18.33
Low 2412 -17.16

802.11g Middle 2 437 -17.24 8 Complies
High 2 462 -16.87
Low 2412 -17.40

802.11n .

“HT20 Middle 2 437 -16.86
High 2 462 -16.94

See next pages for actual measured spectrum plots.
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4.4 Band Edge & Conducted Spurious emission
Test Procedures(ANSI C63.10-2013 11.11.3)

The Unwanted emission from the EUT were measured according to the dictates PKPSD
measurement procedure in section 11.11 of ANSI C63.10-2013.

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, as permitted under Section 5.4(4), the attenuation required
shall be 30 dB instead of 20 dB.

Test Settings:
Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW = 3 x RBW

c) Detector = peak d) Sweep time = auto couple
e) Trace mode= max hold

f) Allow trace to fully stabilize

g) Use the peak marker function to determine the maximum amplitude level.

Limit :

Emission level < 30 dBc

Test Data: Complies
- All conducted emission in any 100 kHz bandwidth outside of the spread spectrum band
was at least 30dB lower than the highest in-band spectral density. Therefore the applying

equipment meets the requirement.

See next pages for actual measured spectrum plots.

[QF-QP15-07] Ver.01 R101




CTK Co., Ltd.
K (Ho-dong), 113, Yejik-ro, Cheoin-gu, | Report No.:
Yongin-si, Gyeonggi-do, Korea CTK-2023-01256
Tel: +82-31-339-9970 Page (20) / (49)Pages
CTK Co., Ltd. Fax: +82-31-624-9501

Band—edge
Test Mode :®802.11b

wf 20 dBm “Att 30 &B

= o =
Ny e
I Lo Al Uy R
/ \
i / \ I \
I W Tl 1T
Test Mode : 802.119g
® [} i AL kl i3 ® Fef 20 dBm *ALL a0 4B
= - =| .
)r"*“‘“‘“ﬁlr‘““"* - f“w,r’“‘*w\
N o1 -2z sz ams ‘J/f \\ - - . \‘\
I J i \,
- et _ e S Lo Ll

Date: 7.JUN.2023 18:50:15

Test Mode : 802.11n-HT20
®

Date: 7.JUN.2023 18:44:24

-:\J offper  0O. dB . -:J offper  0O. dB .
= Wkl L . = Ji.lla'
| f | T
- 1"I|.I.,t. i
gl R - Vil
i Al i Vi,
M‘JWI)M -\"*""‘M'Num i
Date: 23.JUN.2022 17:43:13 Date: 23.JUN.2022 17:49:35
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Spurious
Test Mode : 802.11b
Low channel

A 30 dp Ref 20 dBm “Att 30 &B
[ a8 w0 Coffper 0. dB
b = 1 =
-+
] =0
- L
et . ] wwwmmmmwww
L.
&0
geare Mar 2, Seap LR oEr Start 1% GHz 1.1% GHz/ Stop 26.% GHz
Date: 7.JUN,2023 18:32:47 Date: 7.JUN.2023 18:32:01
Middle channel
8 <8> *BEBRW 100 kBEz Harke
*WBRW 100 kH:z
Re o B: AL ao i1 Ref 20 dBm A v &8 SWT 1.15 2
w0 Coffper 0. dB w0 Coffper 0. dB
f1 = 1 L ]
-+ -+
posxi] posxi]
" WWWMWMWWW}W
e i it B
Start 30 MBz 1.457 GHz/ Stop 1% GHz Start 1% GHz 1.18% GHz/ Stop 26.% GHz
Date: 7.JUN.2023 18:136:04 Date: 7.JUN.2023 18:36:18
High channel
*BEBRW 100 kBEz Harke
8 8 SUBW 100 KBz
Ref 20 dBm *ALL v &8 Ref 20 dBm *ALL v &8 SWT 1.15 2
w0 Coffper 0. dB w0 Coffper 0. dB
f1 = 1 L ]
-+ -+
posxi] posxi]
) ol fpand T T T s it nedl
il ST . I
Start 30 MBz 1.457 GHz/ Stop 1% GHz Start 1% GHz 1.18% GHz/ Stop 26.% GHz
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Test Mode : 802.119g
Low channel

“REW 100 kHz Marke
“VBW 100 KNz

“ate 30 dB Ref 20 dBm *ALL a0 &8 SWT 1.15 2
57 o 20 offfer 0. aB
. -] - =
|_r
= | b}
1 L
e L
y d, " WWWMWMMWWM
v L il [~
i
r
tArt 20 ME 1 ggz/ P 15 9Ez Start 1% GHz 1.18 GHz/ Stop 26.% GHz
Date JUN. Z20Z 18:43 Date: 7.JUN.2023 18:44:08
Middle channel
8 <8> *REW 100 kBz Harke
*WBRW 100 kH:z
Re z0 B: A ao i3 Ref 20 dBm *ALL a0 &8 SWT 1.15 2
w0 Coffper 0. dB w0 Coffper 0. dB
f1 = 1 L ]
|_r |_r
= =
. m &ﬂm&ﬂ«ﬁﬁﬂﬂww”»hkddmwAQMmﬂ”WNthrw‘+}J¥khf
" - b
Start 30 MBz 1.4% B Stop GHz Start 1% GHz 1.18% GHz/ Stop 26.% GHz
Date: 7.JUN.2023 18:47:01 Date: 7.JUN.2023 18:47:15
High channel
Re 0 cBm A ao i3 Ref 20 dBm *ALL a0 &8
w0 Coffper 0. dB w0 Coffper 0. dB
f1 = 1 L ]
|_r |_r
= =
. N ] WWWMWMWMMW
Start 30 MBz 1.4% B Stop 1% GHz Start 1% GHz 1.18% GHz/ Stop 26.% GHz
Date: 7.JUN.2023 18:45:45 Date: 7.JUN.2023 18:45:59
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Test Mode : 802.11n-HT20
Low channel

“REW 100 kHz Marke
“VBW 100 KNz
Ref 20 dBm “Att 30 &B SWT 1.15 2

“Att 30 dm

20 offfer 0.} 4B

a dB
= [ =

e E_rg
= | =0

10 -

- -

bt MV}"IW"‘-\W
X ™ T I AT PR G VIR L VY
S A hy W

60

80

tart 30 ME: 1.497 GHz/ Stop 15 GHz Start 16 GHz 1.16 GHz/ Stop 26.% GHz
Date gl 17edzeds Date: 23.JUN.202Z 17:42:57

Middle channel

<8> “REW 100 kHz Marke
“VBW 100 KNz

- o B: AL a0 i3 Ref 20 dBm *ALL a0 &8 SWT 1.15 2

w0 Coffper 0. dB w0 Coffper 0. dB

L [ » | L =
i i
TED TED

| N SRS R R SR i e Ty My Mww
s i L

Start 30 MBz 1.457 GHz/ Stop 1% GHz Start 1% GHz 1.18% GHz/ Stop 26.% GHz

Date: 23.JUN.202Z2 17:46:01 Date: 23.JUN.202Z 17:46:15

High channel
@

Ref 20 dBm “Att 30 &B

Ref 20 dBm “Att 30 &B

20 offfer 0.} 4B 20 offfer 0.} 4B

I [T LAl L
A v ! o
Start 30 MAz 1.457 GHz/ Stop 1% GHz Start 18 GHz 1.15 GBz/ Stop 26.% GHz
Date: 23.JUN.2022 17:4%:05 Date: 23.JUN.2022 17:49:19
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4.5 Radiated Emissions
Test Location

X] 10 m SAC (test distance : [ ] 10 m, [X] 3 m)
X] 3 m SAC (test distance : 3 m)

Test Procedures

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
Antenna. The center of the Loop Test Antenna is 1m above the ground. During the
measurement the Loop Test Antenna rotates about its vertical axis for maximum
response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and Horn
Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT. Test
Antenna height is carried from 1m to 4m above the ground to determine the maximum
value of the field strength. The emissions levels at both horizontal and vertical
polarizations should be tested.

Instrument Settings

Frequency Range = 9 kHz ~ 26.5 GHz (2.4 GHz 10t harmonic)
a) RBW = 1 MHz for f = 1 GHz, 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz

b) VBW = RBW
c) Sweep time = auto couple
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Limit :

FCC Part 15 § 15.205 (a) Except as shown in paragraph (d) of this section, only

spurious emissions are permitted in any of the frequency bands listed below:

Table 1. Restricted Frequency Bands™

MHz MHz MHz MHz MHz GHz
0.09-0.11 8.3/626.8.38675 73-74.6 399.9-410 2690-2900 10.6-12.7
10.495-0.505 8.41425-8.41475 74.8-75.2 608-614 3260-3267 13.25-13.4
2.1735-2.1905 12.29-12.293 108-121.94 960-1240 3332-3339 14.47-14.5
4.125-4.128 12.51975-12.52025 123-138 1300-1427 3345.8-3358 15.35-16.2
4.17725-4.17775 | 12.57675-12.57725 149.9-150.05 1435-1626.5 3600-4400 17.7-21.4
4.20725-4.20775 13.36-13.41 1155665522457255 1645.5-1646.5 4500-5150 22.01-23.12
6.215-6.218 16.42-16.423 156.7-156.9 1660-1710 5350-5460 23.6-24
6.26775-6.26825 | 16.69475-16.69525 | 162.0125-167.17 1718.8-1722.2 7250-7750 31.0.31.8
6.31175-6.31225 | 16.80425-16.80475 167.72-173.2 2200-2300 8025-8500 36.43-36.5
8.291-8.204 25.5-25.67 240-285 2310-2390 5000-9200 2Above 38.6
8.362-8.366 37.5-38.25 322-335.4 2483.5-2500 9300-9500

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of

emissions appearing within these frequency bands shall not exceed the limits shown is
Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in
Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions.

The provisions in Section 15.35 apply to these measurements.

*Certain frequency bands listed in Table 6 and in band above 38.6 GHz are designated for
licence-exempt applications. These frequency bands and the requirements that apply to the
devices are set out in the 200- and 300-series of RSSs, such as RSS-210 and RSS-310,

which contain the requirements that apply to licence-exempt radio apparatus.
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FCC Part 15 § 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from

an intentional radiator shall not exceed the field strength levels specified in the following

table :

Frequency(MHz) Field Strength uV/m F'eléjBiU/e:,‘gth DisDtgﬁf::r(enT:tztrs)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30

1.705-30 30 49.5 30
30-88 100%** 40 3
88-216 150%* 43.5 3

216-960 200** 46 3

Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators

operating under this Section shall not be located in the frequency bands 54-72MHz, 76-
88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency bands is

permitted under other sections of this Part, e.g.15.231 and 15.241.

Note :

1) For above 1 GHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with
a peak detector function, corresponding to 20 dB above the maximum permitted average

limit.

2) For above 1 GHz, limit field strength of harmonics : 54 dBuV/m@3m (AV) and

74 dBuV/m@3m (PK)

3) For measurement above 1GHz, the resolution bandwidth is set to 1 MHz and video
bandwidth is set to 3 MHz for peak measurement.
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Test Setup:

1) For field strength of emissions from 9 kHz to 30 MHz

!
!
Tum Table¢ | EUTe

| Saa Wi,
*

= 80cm 3-*4'

AN
e e,
Cmmndeiaaa>»

R
>

i

Test Antenna Receiver+ Preamplifier«

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

<Im . 4m =+

A

3

SOOI
IO,

I
I

< 80cm =4

Tum Table«

Receiver+ Preamplifier+
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3) For field strength of emissions above 1 GHz

< 3m >

D ettt

C—"

Test Antenna«
|
!

< 1m ... 4m >

1
EUT«
Tm Tabl e‘J a EETEiL f/l-fff.ll'f.ifr’f.fal

O i <

M

= 1.5 m>

=

e e
o

Receiver+ Preamplifier+

[QF-QP15-07] Ver.01 R101



TK

CIK Lo L,

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970

Fax: +82-31-624-9501

Report No.:

CTK-2023-01256
Page (29) / (49)Pages

Test results

1) Restricted Frequency Bands
1.2 310 MHz to 2 390 MHz
Test mode : 802.11b, Low channel

CTK Co.. Ltd.

| <<CTK Co. Ltd.>>

3m Chamber 11b_BE F1.dat
2310-2300MHz.cnd
Modsl Name Model Type
Manufacturer SOLUM
Mode
[dB(uv/m}]
B E T 1 IR R T i R e300y
1 E— L L L L L L L L L L L ; L [— e
= R O = [T
o E | i i i i i i i i i | | | A S gg:ggj:: AV
E o« I R Lo : R I — e
=0 E—— — i — : o Shepoctad fom(e)
70 = F Suspactad Item(v)
ST T [
e
« = ] e e T
30) E—r—or — —t —— ——
29 i i N L .
R O S S B
¢ 23 T)_-DD ‘ I 2325.00 ‘ I I I 2350.00 I I ‘ I 2375.00 I I I 2400.00 I I 2420.00
Frequency [MHz]
Frequency Reading c.f Result Limit -
MHz] | PO | [dBuv] [dB] [dBuV] [dBuy] | MarginldBl | Remark
2318.198 H 62.1 -5.9 56.2 74 17.8
2318.792 H 49.7 -5.9 438 54 10.2
2386.009 \Y 63.1 -5.9 57.3 74 16.7
2386.766 \ 504 -5.9 44.5 54 9.5
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : 802.119g, Low channel

S Charmosr ‘ et Go a2 11g_BE_F1.0at
2310-23800Hz.cna
Model Name Model Type
Manufacturer SOLUM
Mode
dBluv/m)]
3 E 7 A I T ‘ T <BE -z
n E—t 1 L 1 L L ; — O
. N N O O S s =~ >~ =~ =
E | | 1 1 | 1 | | | | | 1 | /’,__ s SDegt:umlF.Ai’l
o —— — — — —f —
80| — i T T T T T T T T T T ; "; ; T 25?;;&251\ ()
70| E * * * * - * - - - - - * /T * * Suspected Item (V)
E I I ' ' I ' I I I I I ' 1 A ' '
60| E T T T T T T T T T T T T T T T
50 Eﬂ PP v %M‘w . ,.,JW i 1 ]
49 E | | | | | | ! : ; et : 7 ] ]
o E ; i ; ; : : : T i i i i
2 — e — — i
10) S — T T ——
’ zaw_.oo 2325.00 2350.00 2375.00 2400.00 2420.00
Frequency [MHz]
Frequency Reading c.f Result Limit .
[MHz] Pol. [dBuV] [dB] [dBuV] [dBuV] Margin[dB] | Remark
2311.765 H 41.3 -5.9 354 54 18.6
2389.371 H 56.8 -5.9 51.0 74 23.0
2389.885 \ 65.2 -5.8 594 74 14.6
2389.969 \Y 491 -5.8 433 54 10.7
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found

in lie-down position(Z axis) and the worst case was recorded.
2. Result = Reading + c.f(correction factor)
3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : 802.11n-HT20, Low channel

CTK Co., Ltd | <<CTK Co. Ltd.>> )
3m Chamber 1n20_BE_F1.dat
2310-2300MHz.cnd
Modsl Name : Model Type
Manufacturer 1 80LUM
Mods :
[dB(uv/mi]
13 — : : T T T
" E—— et et — :
10 E—r : : T T T T : : T : T :
® E—— — — — : ‘ :
&) E—r— 1 T — ; T Spactrum(V.PK)
- e
&9 E— T T T T T T T T T T T T T T
50| ii TSR w ] : : :
40 E — 1 R R—r— —T T —
39 E— —— —— — 1 —
<EN S L N
N T — 1 T — T
° 23-3—.33 I 2325.00 I I I 2350.00 I I 2375.00 ‘ I ‘ 2400.00 ‘ I 2420.00
Frequency [MHz]
Frequency Reading c.f Result Limit .
izl | P | [dBuv] [dB] [dBuV] [dBuy] | MarginldB] | Remark
2389.775 H 61.2 -5.8 554 74 18.6
2389.863 \ 71.5 -5.8 65.7 74 8.3
2389.872 \ 50.6 -5.8 44.8 54 9.2
2389.894 H 41.2 -5.8 354 54 18.6
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain

[QF-QP15-07] Ver.01 R101



TK

CIK Lo L,

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,

Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501

Report No.:

CTK-2023-01256
Page (32) / (49)Pages

2.2 483.5 MHz — 2 500 MHz
Test mode : 802.11b, High Channel

The requirements are:

X Complies
Test Data
CTK Co., Ltd <<CTK Ca_ Ltd >>
3m Chamber 11b_8E F3 dat
2483 5-2500MHz cnd
th:da\ Ngme - . Model Typs
\:g;:fac urar SOLUM
[dB(uv/m)]
12] E T T T T T <BE 2483.5-2500>
" E T == 7 T T [
10 E e —= l T l Por—
E e ey : : : i
&0 E 4 T 7 T ;
s E// H | \W H | Suspected tamiv)
o l 1 T e R e bt et e
50 =3 1 I L L . L
40 E 7 7 7 T T
30 E ; ; i i i
20 g i : i i :
- s s | s
° 2us000 I 2460.00 ‘ 2470.00 ‘ 2480.00 I 2400.00 ‘ 2500.00
Freguency [MHz1
Frequency Reading c.f Result Limit -
Pol. [dBuV] [dB] [dBuV] [dBuV] Margin[dB] | Remark

2487.139 \ 51.2 -5.2 46.0 54 8.0

2487.511 \Y 63.5 -5.2 58.3 74 15.7

2488.993 H 49.3 -5.2 441 54 9.9

2497.700 H 61.5 -5.1 56.4 74 17.6
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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The requirements are:

Test mode : 802.11g, High Channel

X Complies
Test Data
CTK Co.. Ltd. <<CTK Co. Ltd.>> -
Sm Chameer 2133.52?53%—'1:;;3.1‘
Mods| Name : Modsl Typs
Manufacturer T soLUM
Mods N
[dB{uv/m)]
12|

<BE_2483.5-2500>

<11b_BE F3>

Limit (PK)
Limit(RMS)
Limit(Av)

Spectrum(H.AV)

! Spsctrum
&0) 7 : Spsctrum
_ [ I _— §pbctu'r PK)
o VL Slapaca fumt
50 f— :
40 E :
20| E ;
20 E :
. —
° 2450_-35) ‘ 2460.00 2480.00 2480.00 2500.00
Frequency [MHz1
Frequency Reading c.f Result Limit .
Pol. [dBuV] [dB] [dBuV] [dBuV] Margin[dB] | Remark
2483.531 \Y 523 -5.3 47.0 54 7.0
2483.855 \Y 68.0 -5.3 62.70 74 11.3
2492.482 H 49.2 -5.2 44.0 54 10.0
2496.614 H 61.1 -5.1 56.00 74 18.00
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found

in lie-down position(Z axis) and the worst case was recorded.
2. Result = Reading + c.f(correction factor)
3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : 802.11n-HT20, High channel

The requirements are:

X Complies
Test Data
CTK Co.. Ltd. <<CTK Co. Ltd .>>
3m Chamber 11n20_BE_F3 dat
2483 5-2500MHz_cnd
Mode| Name Model Type
Manufacturer SOLUM
Mode :
[dB{uv/m)]
3 E T T T T T <BE 24835-2500>
1 E L L L L Limit(PK)
E n I I | Limit(RMS)
1 E ot - ! ! ! ———— Limt(av)
o = 7 : : -l : : : <1 wen,l;&—u)ﬁmcmﬂ_ "
o AR — N : ; Seachm
- ‘ ' | RS 14 L
o ;J i i Suspected ftemiv)
—— :
4 = : :
2| E ; ;
E : i
= |
° 245(;.-30 ‘ 2460.00 I 2470.00 2480.00 24900.00 2500.00
Frequency [MHz]
Frequency Reading c.f Result Limit .
MHz] | PO | [dBuv] [dB] [dBuV] [dBuy] | MarginldBl | Remark
2483.559 Y 53.1 -5.3 47.8 54 6.2
2484.409 V 72.8 -5.2 67.6 74 6.4
2490.773 H 62.0 -5.2 56.8 74 17.2
2495578 H 49.3 -5.1 442 54 9.8
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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2) Spurious
1.9 kHz to 30 MHz

Test mode : 802.11b, Middle channel(Worst case)
The requirements are:
X Complies

Test Data

<<CTE>>

[
[}

on

: BSKIM
: 7 June,2023 11:320

ot ot oot
Q. Q.
(1T

M

SEERERE!
D a oW
ot nowoin
"oas R

i

<FCC Part 15 C 3m(9k-30M Loop)
“k““xxn Limit (QP)

<1llb_S8k-30m_F
_ o

PE)

. FE])

T I T T T[T T T T[T I T T[T I T T[T T IT [ ITIT [ IT T T TTTF
/

Level [dB (uV/m) ]
=

[==]

a 1 10 30
Fregquency [MHz]

Spectrum Selection

Result Limit Margin Height 2Angle Remark
PK Qe QFP-FK
[dB (uV/m)] [dB{(uV/m)] [dB] [cm] [deg]
49.8 69.2 19.8 100.3 4.4

Remark :

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator

4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

5. This data is the Peak(PK) value.
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Test mode : 802.11g, Middle channel(Worst case)

The requirements are:
Xl Complies

Test Data

<<CTE>>

7 June,2023 11:37

]
e
P
T I T T T T T T T[T I T T[T I T T[T T I T I T T [ IT T T[T 1T]

Level [dB(pV/m)
=

Ly

o
[

1 10 30
Frequency [MHZ]

in Height Angle Remark

[em] [deg]
100.8 100

Remark :

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator

4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

5. This data is the Peak(PK) value.
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The requirements are:

Test mode : 802.11n-HT20, Middle channel(Worst case)

Xl Complies
Test Data
<<CTE>>
: BSKIM
7 June, 2023 11:47
130 -
120 :H\“Hx
C —
F [~
110 | I NEE
10¢ u \xx“\
H -
— 90 F
3 B
= 80 f
o 70 f s \R“EMJ
é 60 ; - |
2 s | |
Hﬂw f ‘ N .
40 H | Wil N I"k)‘ ‘ |
| AT [
£ N Lol ot [ ‘
30 F Lhm@miﬂﬁJ |||.
10 t

o

Freguency [MHz]

30

PK)

Remark :=

1. The Unwanted emission was measured in the following position:

EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.
2. Result = Reading + c.f(correction factor)
3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator

4. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

5. This data is the Peak(PK) value.
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2.30 MHz to 1 GHz
Test mode : 802.11b, High channel(Worst case)

The requirements are:

X Complies

Test Data
Test Model
Test Mode : F3
Tester : BSEIM

AR (uV/m
ad

T 1T T 1
=

P
%‘ T 11
=1

| i

LAY T

L
-
-_

30 50 100 500 1000

Spectzum Selectien
Neo. Fzaas Margin Height  Zagls Remazk

SD—TE
QE-PE

o O

o e G B
W o 1

37.9 46.0 g 2 185.

Result : There are more than 20 dB of margin compared to the limit.

Remark :

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.
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Test mode : 802.11g, High channel(Worst case)

The requirements are:

Xl Complies
Test Data
Test Model
Test Mode : F3
Tester : BSEIM
(=]

el [dB (uV/m
[#5)
=
i
]
—_—
e

Le

(%]
i.l T T
S
h=
=

| ——

L N
- W |
L Yoy rk
a0 L l
oor T
1]
30 30 100 300 1000
Frequency [MHz]
Spactrum Zslaszsion
Fo. Freguency Pol Reading c.£ Height 2ngle Remark
PE
dB (uV} ] dB(1/m}]
1 47.5 -14.§ 7.1
z 50.1 -16.0 5.8
3 H 50.2 -5.7 40.% 26, 5.5
E H 454 -7.5 37.9 26, 2.1
s H 48.5 -7.0 41.3 6. 4.8
& H 20.8 -2.¢ 282 26, 7.
Remark :

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.
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Test mode : 802.11n-HT20, Middle channel(Worst case)

The requirements are:

Xl Complies
Test Data
Test Mode
Test Mods : F2
Tester : BSKIM
el
s0 |-
20 |
] i
Ez 30 JWl k Ll
Tp - ! |
w AN
220 H!#ﬁ"hl:'hur i | !| il.|
- [
(] |
C I.'I I FLI
B [}
10 | !
o L
30 50 100 500 1000
Frequency[MHz]
Spectrum Zslsction
Ko. Freguency Pol Reading c.f Hargin
031[: dB (1/m] ] )
1 47.8 -14.¢8 7.0
2 45.8 -18.0 £.2
3 45.5 -14.6 8.6
4 50.2 -5.7 5.5
E 149 -7.5 5.6
£ 40.2 -z.8 -4

Remark :
1. The Unwanted emission was measured in the following position:

EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found

in lie-down position(Z axis) and the worst case was recorded.
2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.
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3.1 GHz to 18 GHz

Test mode : 802.11b, Middle Channel(Worst case)

The requirements are:

X Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>>
3m Chamber 11b_2437_1G-18G_POWER 75.dat
Model Name : CMOTWTATIM Model Type
Manufacturer : 30LUM
Mode T F2
[dB(uV/m)]
10p : ! ! S N B R <FCC B GHz 3m>
a0 F : I I : I Limit(PK)
s i i i A R Limit{AV)
80 E : : : : LI S S <11b_2437_1G-18G_POWEH
B ! : RN - Spectrum(H.AV)
70 E : . . : H ——— Spectrum(H,PK)
E : | | : R —  Spectrum(V.AV)
60 E T T T I —T—T Spectrum(V.PK)
- : ! ! : [ Suspected tem(H)
50 e ; ; —_— Suspected ltem(V)
E ! ! ! oot —©— Final ltem(H,PK)
40 m T T T T T T T T —=— Final Hem{H.CAV)
E : | | : A ——— Final ltem(V,PK)
30 E ; : —p—————+— —— Final ltem(V.CAV)
20 = ] i i y ———
L 1 | f
k. | |
1 O E 1 1 1 1 1 1 l,,..,_ﬂM'""
0 T | N
-1 - ; f f : —
= 1 I I 1 1 I I I
r 1 | | 1 1 | | |
_20 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Frequency Reading c.f Result Limit .
[MHz] Pol. | [dBuv] [dB] [dBuV] [dEGUI e B RRemark
1535.181 H 52.5 -9.2 433 74 30.7
1535.181 H 42.9 -9.2 337 54 20.3
1535.181 \% 51.8 -9.2 42.6 74 314
1535.181 Vv 452 -9.2 36.0 54 18.0
4873.435 V 571 2.2 59.3 74 14.7
4874114 H 46.0 2.2 48.2 74 25.8
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : 802.11g, Low channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Lid.>>
3m Chamber 11g_2412_1G-18G.dat
1-18GHz.cnd
Model Name : CMOTWTAT1M Model Typs
Manufacturer @ SOLUM
Mode : F1
[dB{uV/m)]
1op : : : N S R R <FCC B GHz 3m>
90 E : I I : R Limit(PK)
E | | | R T T Limit(AV)
80 E ' ! ! ' LI N S <A1g 2412_1G-18G>
F ! ! ! ! ! L Spectrum(H,AV)
70 2 : . . : H —— Spectrum(H.PK)
E ' | | ' R R —  Spectrum(V.AV)
60 E i l l i e Spectrum(V.PK)
: ! ! : ! [ Suspected ltem(H)
50 E : ; — ——— Suspectad ltem(V)
o ! ! ! ! oo —=— Final ltem(H.,PK)
40 = T T T T T [ — ——  Final ltem(H,CAV)
E | | | ¥ R ——  Final ltem(V,PK)
30 g : : — ——— Final ltem(V.CAV)
20 : : e
- 1 |
10 B L  aadottitr!
- : | I
of —
-1 s ; ! ! ! —
E 1 | | 1 1 | | |
C 1 | | 1 1 | | |
_20 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Frequency Reading c.f Result Limit .
[MHz] Pol. [dBuV] [dB] [dBuV] [dBuV] Margin[dB] | Remark
1535.181 H 55.1 -9.2 45.9 74 28.1
1535.181 H 484 -9.2 39.2 54 14.8
1535.181 Vv 58.1 -9.2 489 74 25.1
1535.181 \Y 55.0 -9.2 45.8 54 8.2
4819.033 H 46.9 2.1 49.0 74 25.0
4823.792 H 34.8 2.1 36.9 54 171
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : 802.11n-HT20, Low channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Lid.>>
3m Chamber 11n20_2412_1G-18G.dat
1-18GHz.cend
Model Name : CMOTWTATIM Model Type
Manufacturer @ SOLUM
Mode T 1
[dB(uV/m)]
1op : ! ! N S B B <FCC B GHz 3m>
90| F I I : I R Limit(PK)
E | | | R R T Limit(AV)
80 E ! ! ' ! I N <11n20_2412_1G-18G>
F ! ! ! ! R N N Spectrum(H,AV)
70 - ' | H ' N S —  Spectrum(H.PK)
E | | : | R —  Spectrum(V,AV)
60 E T T T T —T—T— Spectrum(V,PK)
C ! ! : ! R S — Suspected ltem(H)
50 e ; ; ; .‘-; — Suspected ltem(V)
E ! ! ! ! oo ——  Final ltem(H,PK)
40 F T T T ] T T T T —— Final Hem{H.CAV)
E : : : ¥ A —<— Final ltem(V.PK)
30 g i i R ——<— Final ltem(V.CAV)
20 E i i : i 0
. I I ! ! _..M
10 o i
c : | ; L st e
0 - | | I
-1 c f f : ' ——
= | | 1 | | | 1 |
r I I 1 I I I 1 I
_20 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Frequency Reading c.f Result Limit -
mHz | PO | [dBuv] [dB] [dBuV] [dBuy] | Margin[dBI IS Remark
1535.181 H 549 -9.2 457 74 28.3
1535.181 H 48.3 -9.2 39.1 54 149
1535.181 Vv 55.0 -9.2 45.8 54 8.2
1535.181 Vv 575 -9.2 48.3 74 25.7
4817.672 Vv 58.1 2.1 60.2 74 13.8
4820.393 H 47.8 2.1 49.9 74 241
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain
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4.18.0 GHz to 26.5 GHz
Test mode : 802.11b, Middle Channel(Worst case)

The requirements are:

X] Complies
Test Data
CTH Co., Lid. <<CTK Co. Lid.>>
3m Chamber 11b_2437_18G—28 5G.dat
18-28.5GHz.cnd
Model Mams - CMOTWTATTM Modsl Typs
Manufacturer > SOLLUM
Mode CEE2
[dB{uv/m]]
100 FE T N B N . <FCC B GHz am>
oo F ! H ! ! ! ! ! R R - Limit(PK)
S0 T O O A et
% N N " Spectrum(H.AV)
70 — : T I S N S B - Spectrum(H.PK)
e 1 1 1 1 1 1 1 1 1 1 1 1 1 _— tiﬂQCtFLr"I['v'..l':ﬂ.".-'!'
&0 F— i i ———1 ———1 — Spactrum(V,FK)
- 1 1 1 1 1 1 1 1 1 1 1 1 1
50 — — — —
- 1 1 1 1 1 1 1 1 1 1 1 1 1
40 E— i i ——— —t——1 —
- Eoo i i I B B I T B P
=0 E H i S S R T R -
- 1 1 1 1 1 1 1 1 1 1 1 1 1
20 1 1 ! — — —
- 1 1 1 1 1 1 1
' . L T N
D I 1 1 1 1 1 1 T :- : :
coo : i P TR Lo
-1p e — — —
- 1 1 1 1 1 1 1 1 1 1 1 1 1
_E:l C 1 1 1 1 1 1 1 1 1 1 1 1 1
18000.00 20000.0 22500.00 25000.00 26500.00
Fragusncy [MHz]
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found

in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain

* No emissions are detected.
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Test mode : 802.11g, Low channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <<CTK Co. Ltd.>>
3m Chamber 11g_2412_18G-26.5G.dat
18-26.5GHz.cnd
Model Name  CMOTWTATIM Model Type
Manufacturer @ SOLUM
Mode T 1
[dB(uV/m)]
10p S A N T T 1 | <FCCB GHz3m>
90 F I I I I : I I L L Limit(PK)
Eoo | | R R R S - Limnit(AV)
80 E ! ! ! ! ' ! ! I N S [ <11g_2412_18G-26.5G>
S R N N - Spectrum(H,AV)
70 : I I I I | I I I I I | I I Spec‘trum(H_PK]
E | | | | b | A - Spectrum(V,AV)
60 E i i i i i i i i i i i i i Spectrum(V,PK)
50 — — ! —
c I I I I 1 I I I I I 1 I I
40 E i i i i : i i — —
=0 T B IR o
20 E i i i i : i i e R —
- : : | | 1 | | |
10 M w J
r : I ”. ‘!__ : _JL | | 1 ) ik Loy
0 i S R s M R R !
-1 c f f f f : f f —— —
E | | | | 1 | | | | | 1 | |
r I I I I 1 I I I I I 1 I I
_20 1 1 1 1 1 1 1 1 1 1 1 1 1
18000.00 20000.00 22500.00 25000.00 26500.00
Frequency [MHz]
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain

* No emissions are detected.
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Test mode : 802.11n-HT20, Low channel(Worst case)

The requirements are:

Xl Complies
Test Data
CTK Co., Ltd. <KCTK Co. Ltd.>>
3m Chamber 11n20_2412_18G-26.5G.dat
18-26.5GHz.cnd
Model Name : CMOTWTAT1M Model Type
Manufacturer © SOLUM
Mode - F1
[dB(uv/m)]
10 E T ] 1 R T 1 | <FCC B GHz 3m>
90 F I I I I 1 I I R R L Limit(PIK)
Eoo | | R T R A R b Limit(Av)
30 S ! ! R R B [ S S - <11n20_2412_18G-26.5G>
R . R . . — - Spectrum(H.AV)
70 e B BT E— R E—— —— —— Spectrum(H.PK)
C 1 1 1 1 | 1 1 1 1 1 1 1 1 E— Spectrum(\.ﬁ.A\-’)
60 E : : : : 1 — — — —— Spectrum(V.PK)
20 E— | | A T T
_ ] ] ] I | I I I I I I I I
40 i i i — — —
S A T O O O O A O
0 R R R L
20 Y 1 1 R T
10 WM . ! P m. T —
Y T RO T T m s e e o s s S
0 [ ey | ] ] ] ] ] ] ] ]
r I I I I | I I I I I I I I
—1b F ! ! N S — R S S— -
—a S : : A R . Lo
18000.00 20000.00 22500.00 25000.00 26500.00
Frequency [MHz]
Remarks

1. The Unwanted emission was measured in the following position:
EUT stand-up position(Z axis), lie-down position(X,Y axis). The worst emission was found
in lie-down position(Z axis) and the worst case was recorded.

2. Result = Reading + c.f(correction factor)

3. Correction factor = Antenna factor + Cable loss - Amp Gain

* No emissions are detected.
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4.6 AC Power Line Conducted Emissions

A radio apparatus that is designed to be connected to the public utility (AC) power line shall
ensure that the radio frequency voltage, which is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz-30 MHz, shall not exceed the limits.

Instrument Settings

IF Band Width: 9 kHz

Test Procedures

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor
and 0.4m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average
detector.

Limit
Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average**
0.15~ 0.5 66 to 56* 56 to 46*
0.5~5 56 46
5~ 30 60 50

* The level decreases linearly with the logarithm of the frequency.
** A linear average detector is required.

[QF-QP15-07] Ver.01 R101
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Test Results :

The requirements are:

X Complies
Test mode : 802.11n20(Worst case)
[L1, N]
80T
701
601
50T
>
= s
m
-G e
£ 40 ¥ ¥y %
- +
L N Al
30+ »
1 ¢ .
20T Lo
10T
o e S e e 0 I I 11—t I |
150k 300 400500 800 1M 2M M 4M EM 6 8 10M 20M  30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage | Limit | Margin | Meas. Time | Bandwidth | Line Filter | Caorr.
{(MHz} (dBuV) (dBuV) (dBuv) | (dB} (ms}) {kHz} (dB)
G6.711000 26.80 60.00 33.20 15000.0 9.000 | N ON 9.9
6.711000 -— 18.96| 50.00 31.04 15000.0 9.000 | L1 ON 9.8
6.886500 34.03 60.00 25497 15000.0 9.000 | L1 ON 9.8
6.886500 — 17.76 50.00 32.24 15000.0 9.000 L1 ON 9.8
11.364000 - 2410 50.00 25.90 15000.0 9.000 )11 ON 9.8
11.364000 33.19 60.00 26.81 15000.0 9.000 | L1 ON 9.8
13.024500 - 23.70 50.00 26.30 15000.0 9.000 | L1 ON 9.8
13.078500 31.58 60.00 28.42 15000.0 9.000 L1 ON 9.8
18.289500 -— 2475 50.00 25.25 15000.0 9.000 | L1 ON 9.9
18.294000 3112 60.00 28.88 15000.0 9.000 | L1 ON 9.9
20.022000 — 23.45 50.00 26.55 15000.0 9.000 L1 ON 9.9
20.022000 30.50 60.00 29.50 15000.0 9.000) L1 ON 9.9
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APPENDIX A — Test Equipment Used For Tests

No. Name of Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 SPECTRUM ANALYZER R&S FSP-30 100994 2022-10-13 | 2023-10-13
2 Signal Generator Rohde & Schwarz SMB100A 175528 2023-03-22 2024-03-22
3 EMI TEST RECEIVER Rohde & Schwarz ESW44 102039 2023-05-03 | 2024-05-03
4 Active Loop Antenna SCHWARZBECK FMZB 1513 1513-125 2022-04-15 | 2024-04-15
5 Bilog Antenna TESEQ CBL6111D 60654 2021-09-03 | 2023-09-03
6 AMPLIFIER R 310N 411011 2022-08-10 | 2023-08-10
7 ATTENUATOR PASTERNACK PE7APO06-06 | -20%1050400002 1 5022.08-10 | 2023-08-10
8 Preamplifier Agilent 84498 3008A00620 | 2023-04-21 | 2024-04-21
9 D°“b'z§i‘i§ﬁ‘; Guide ETS-Lindgren 3115 00078895 2023-04-13 | 2024-04-13
10 Horn Antenna SCHWARZBECK BBHA9170 01153 2022-10-31 | 2023-10-31
11 Low Noise Amplifier TESTEK TK-PA1840H 210124-L 2022-11-09 | 2023-11-09
12 Band Reject Filter Micro Tronics BRM50702 G233 2023-01-03 | 2024-01-03
13 Spectrum Analyzer Rohde & Schwarz FSV40 101574 2023-01-11 2024-01-11
14 D“a"TraCS'ﬂ;glfc Power Inzgzﬁirr?tf"égtrl'_ct N 6303D 711196 2023-03-22 | 2024-03-22
15 DC Power Supply Agilent E3632A MY40008023 | 2023-03-27 | 2024-03-27
16 EMI TEST RECEIVER Rohde & Schwarz ESR3 102826 2023-05-03 | 2024-05-03
17 LISN Rohde & Schwarz ENV216 102698 2023-05-03 | 2024-05-03

No. Cable Manufacturer Model No. Serial No. Check Date
1 RF Cable(conducted) Junkosha Inc. MWX221 20085240 2023-05-02
2 (9kHZ_§{£:;tF’{'§diated) Canare Corporation L-5D2W N/A 2022-09-21
3 (9kHz-T£:;g§diated) HUBER+SUHNER | SUCOFLEX 104 |  MY27558/4 2022-09-21
4 (1GHz-1R8FG|C-|azb||aeadiated) Junkosha Inc. MWX221 20085246 2023-04-14
5 (1GHz-1R8FG|C-|azb||aeadiated) Rosenberger NONE 1520.9927.00 2023-04-14
6 (1GHz-1F;FGCHaszI¢{ea giated) | Sensorview Co., LTD 9518 TPC2204060007 2023-04-14
7 (18GHz—2Fé|.:5%al-tljzleRadiated) HUBER+SUHNER | SUCOFLEX 102 MY2372/2 2023-04-14
8 (18GH2-2F§.:5CGaI-t|)z|eRadiated) HUBER+SUHNER | SUCOFLEX 102 MY073/2 2023-04-14
9 (18GH2-2F§.:5CGaI-t|)z|eRa diateq) | Sensorview Co., LTD 9540 TP210713-001 2023-04-14
10 AC conducted Canare Corporation - 102698 2022-09-21

-END-
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