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KES Co., Ltd. will constitute fraud and shall nullify the document.

Use of uncertainty of measurement for decisions on conformity (decision rule):

B No decision rule is specified by the standard, when comparing the measurement result with the
applicable limit according to the specification in that standard. The decisions on conformity are made
without applying the measurement uncertainty(“simple acceptance” decision rule, previously known as

“accuracy method”).

[] Other (to be specified, for example when required by the standard or client)
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1. General information

Applicant:
Applicant address:
Test site:

Test site address:

Test Facility
FCC rule part(s):
IC rule part(s):
FCC ID:

IC Number:

Sena Technologies Co., Ltd.

19, Heolleung-ro 569-gil, Gangnam-gu, Seoul, South Korea
KES Co., Ltd.

[ ] #3002, #3503, #3701, 40, Simin-daero365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Republic of Korea
X] 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.407

RSS-247 (Issue 4), RSS-Gen (Issue 5)

S7A-SP184

8154A-SP184

1.1. EUT description

Equipment under test

Frequency range &
Number of channels

Model

Modulation technique
Antenna specification
Power source

H/W version

S/W version

Serial Number

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

Wireless Communication Systems

2402 Miz ~2 480 Mz (BDR/EDR) : 79 ch

2402 Miz ~2 480 Mz (LE 1 Mbps, LE 2 Mbps) : 40 ch
2412 Mz ~2 462 Mz (802.11b/g/n_HT20) : 11 ch
2410 Mz ~2 475 Wz (MESH) : 14 ch

UNII-3 5745 Mk ~5 825 M (802.11a/n_HT20/ac_VHT20) : 5 ch
PHANTOM CAMERA

GFSK, m/4DQPSK, 8DPSK, DSSS, OFDM

5700~ 5850 Mz Chip Antenna // Peak gain: 2.60 dBi
DC 3.7 V (Battery)

V1.0

V1.0

M02015
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1.2.

Test configuration

Page 5/49

The Sena Technologies Co., Ltd. // Wireless Communication Systems // PHANTOM CAMERA //
FCC ID: S7A-SP184 //1IC Number: 8154A-SP184 was tested according to the specification of EUT, the EUT

must comply with following standards and KDB documents.

FCC Part 15.407

IC RSS-247 Issue 4 and RSS-Gen Issue 5

KDB 789033 D02 v02r01
ANSI C63.10-2020 for FCC

ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-2024 for IC

1.3. Information about derivative model

N/A

1.4. Accessory information
Equipment Manufacturer Model Serial No. Power source
USB-C cable - - - -

1.5. Device modifications

N/A

KES-QP16-F01(00-23-01-01)
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1.6. Sample calculation

Where relevant, the following sample calculation is provided

For all conducted test items :

Page 6/ 49

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).

=1.96 + 20 = 21.96 (dB)

For Radiation test :

Field strength level (dB4V/m) = Measured level (dBi&V) + Antenna factor (dB) + Cable loss (dB) — Amplifier gain

(9B)

1.7. Measurement Uncertainty

Test Item

Uncertainty

Uncertainty for Conduction emission test

2.22 dB ( SHIELD ROOM #6 )

Uncertainty for Radiation emission test
(include Fundamental emission)

Below 1 Gz

4.04 dB (SAC #6)

Above 1 (ifz

5.32 dB (SAC #5)

level using a coverage factor of k=2.

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

1.8. Worst case data rate
1. Worst-case data rates were:

Mode Data rate
802.11a 6 Mbps
802.11n HT20 MCSO

KES-QP16-F01(00-23-01-01)
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1.9. Frequency/channel operations

Ch. Frequency (M) Rate(Mbps)
BDR 1 Mbps,
00 2402 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
78 2480 EDR 2 Mbps,
EDR 3 Mbps
Ch. Frequency (M) Rate(Mbps)
LE 1 Mbps
00 2 402 LE 2 Mbps
LE1 IMbps
20 2442 LE 2 Mbps
LE1 IMbps
39 2480 LE 2 Mbps
Ch. Frequency (M) Mode
1 2412 802.11b/g/n_HT20
6 2437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
Ch. Frequency (M) Mode
1 2410 MESH
8 2 445 MESH
14 2475 MESH
UNII-3
Frequency
Ch.
(Miz)
149 5745
153 5785
157 5825
802.11a/n_HT20 mode
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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2. Summary of tests
SEEIE 1T SIEEUE 1 Parameter Test results
FCC Part 15 RSS-247 & Gen
15.407(a) RSS-Gen 6.7 26 dB bandwidth & 99 % bandwidth Pass
15.407(a) ReS27 6 dB bandwidth Pass
15.407(a) RS7S '3247 Maximum conducted output power Pass
15.407(a) RS7S '3247 Power spectral density Pass
15.407(g) RSS-Gen 6.11 Frequency stability Pass
15.205,
15.209, Rsz.sgéiég g 'g’ 10 | Radiated restricted band and emission Pass
15.407(b) T
15.207(a) RSS-Gen 8.8 AC power line conducted emissions Pass
15.203 - Antenna Requirement Pass
Note.
1. By the request of applicant, test is performed with power setting value below :
UNII-3
Mode :
Frequency(Mz) Sve;rl'gg
802.11a 2
(6 Mbps)
5 745
~5825
802.11n_HT20 2
(MCS0)
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3. Test results
3.1. 26 dB bandwidth & 99% Occupied Bandwidth
Test setup
EUT Attenuator Spectrum
analyzer

Test procedure

26 dB bandwidth
KDB 789033 D02 v02r01- Section C.1

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as
needed until the RBW/EBW ratio is approximately 1%.

aprpONE

99 % bandwidth
KDB 789033 D02 v02rO01- Section D

1. Setspan = 1.5times to 5.0 times the OBW.

2. Set RBW = 1% to 5% of the OBW

3. Setthe VBW > 3 x RBW.

4. Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall
be used. Otherwise, peak bandwidth function of the instrument (if available).

5. Use the 99% power bandwidth function of the instrument (if available).

6. If the instrument does not have a 99% power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points, beginning at
the lowest frequency, are placed in a running sum until 0.5% of the total is reached; that frequency
is recorded as the lower frequency. The process is repeated until 99.5% of the total is reached; that
frequency is recorded as the upper frequency. The 99% occupied bandwidth is the difference
between these two frequencies.

Limit
N/A
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results
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Band Frequency(Mk) Mode bandzvf\sli((jifh(MHz) 99 % bandwidth (Mk)
5745 20.54 16.55
802.11a
5785 (6 Mbps) 20.61 16.60
5825 20.53 16.55
UNII-3
5745 20.46 17.66
802.11n_
5785 HT20 20.16 17.66
MCSO0
5825 ( ) 20.48 17.67
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Mode : 802.11a (6 Mbps)
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26 d8 bandwidth

99 % bandwidth

|CF 5.745 Gz 10001 pts 0 Mbz/ Span 50.0 MHz ||[CF 5.745 GHz 10001 pts 0 Mhz/ Span 50.0 MHz.
2 Markar Toble 2 Markar Toble
[ 1 .00 dBm db 2601 dB [ 1 5.J433152 GHz [ 16.549 445 546 MHz
T 1 2909 dBm B down BW 205429 MHz T 1 573668697 Ghe Qe B Centeokd 744561 69 GHz
12 1 29.10.08m G Factor 12 1 5753236 41 GHe 13,60 d8m ot B Freq Offset 38309 557 326 ke
B Mesuiog. INENENEND o
06:18:28 B 05/08/2028 0€:15:85 B 05/08/2028
|CF 5.785 GHz. 10001 pts 0 Mbz/ Span 50.0 MHz ||[CF 5.785 GHz. 10001 pts 0 Mhz/ Span 50.0 MHz.
2 Markar Toble 2 Markar Toble
[ 1 .28 dBm db 2601 dB [ 1 5.7833402 GHz [ 16.600131316 MHz
m 1 2950 dBm B down BW 206129 MHz m 1 5776649 98 Ghe Qe B Centeokd 5764950044 GHz
12 1 5795219 GHz 2942 dBm G Factor 280, 12 1 579325011 GHz -13.23 d8m ot B Freq Offset 9,556 04143 ke
Mesuieg. INENNNEND B Messuiog. INENNNEND o
06:17:08 B 05/08/2028 06:18:12 B 05/08/2028
|CF5.B25 Ghz 10001 pts 0 Mbz] Span 50.0 MHz |||CF 5.825 Gz 10001 pts 0 Mbz] Span 50.0 MHz.
2 Marker Table 2 Marker Table
w1 1 3302 GHz .29 dBm ndb 260 dB [ 1 5.8233252 GHz Qe B 16553298 762 MHz
m 1 5814666 GHz 2834 dBm ndB down BW 205279 MHz m 1 581667877 GHz Qcr Bw Centrold 5804955417 GHz
12 1 5835194 GHz 2932 dBm @ Factar 28 T2 1 583323207 GHe 1335 dBm ot B Freq Offset 54,5687 780 848 iz
Messures. EREENNEND 5 Menures. ENEENNEER 5
oe:20:82 e 0570872028 06:21:21 e 05/08/2028
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Mode : 802.11n HT20 (MCS0)
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26 dB bandwidth

99 % bandwidth

[cF 5785 Gz 10001 pis 0 WHz] Span 50.0 Mz ||[CF5.785 GHz 10001 pis 0 Wb/ Span 50.0 Mz
2 Marker Table 2 Marker Table
] i -162dBm nd 260 d ] 1 57456299 GHz -2.53 dBm e 17.663949 779 Mz
hil i 2907 d8m ndlb down BW 20858 MHz bl i 573 14835 Ghz Oce B Centioid 5,744 980325 Gz
T2 1 2854 dm QFactor P! 1 57538123 GHe 1130 d8m e o Freg Offsel 15675 333 463 etz
B Mesuiog. INENENEND o
ve:22.43 e bssvaracas ve:23:22 e bssvaracas
[cF 5785 Gz 10001 pis 0 WHz] Span 50.0 Mz ||[CF5.785 GHz 10001 pis 0 W] Span 50.0 Mz
2 Marker Table 2 Marker Table
[ 1 5.7863049 GHz -1.55 dBm nd 260 d ] 1 5.7841501 GHz e 17.656295679 MHz
hil 5774881 Gz 2642 d8m ndlb down BW 8 MHz bl i 5776 15099 Gz Qe b Centicid 5764879135 Gz
T2 1 5785039 Gz 2878 d8m QFsctor 282 T2 1 5793807 28 GHz 1105 dm e o Freg Offsel 20864974 358 etz
Mesuieg. INENENEND B Messuiog. INENENEND o
ve:24.38 e ssvnracas ve:28 01 e bssvasacas
-
[CF 5.825 Gz 0001 prs oMb/ Spon 50.0 Wiz | [CF 5 625 Gz 0081 prs oMb/ Spon 50.0 Mz
 Marker Table 3 Marker Table
[ 1 5.826 3049 GHz -2.81 dBm ndb 260 dB ] 1 5.8255899 GHz -2.56 dBm C 7.671136 355 MHz
bl i 5414791 GHz B85 dim ol down B MHz hil i e 0.95 diim ce B Centiold 5 424476835 GHe
T2 i 5835274 Ghiz 2669 dBm G Fsctor i i 56318125 Ghz -10.52 dim Occ i Frag Offset 21064808 518 ktz
- [ T
be:27:13 ew 0570872028 oe:27:41 e 0570872028
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3.2. 6 dB bandwidth
Test procedure
KDB 789033 D02 v02r01— Section C.2

Test setup
EUT Attenuator Spectrum
analyzer
Section C.2
1. Set RBW =100 ki
2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = peak.
4. Sweep = auto couple.
5. Allow the trace to stabilize
6. 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.

FCC Limit
According to § 15.407 (e), Within the 5.725-5.85 (iz band, the minimum 6 dB bandwidth of U-NII devices
shall be at least 500 kiz.

IC Limit
According to 8 RSS-247 7.3.4.2, For equipment operating in the band 5 725-5 850 Mi, the 6 dB bandwidth
shall be at least 500 Kifz.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results
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Band Frequency(Mk) Mode 6 dB bandwidth(Mk)
5745 16.29
802.11a
5785 (6 Mbps) 16.29
5825 16.29
UNII-3
5745 17.57
802.11n_HT20
5785 (MCS0) 17.58
5825 17.64
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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- e o, it " " ngaripds "
|CF 5.785 GHz 10001 pts 0 M/ Span 50.0 M ||[CF 5.745 GHa 10001 pts 0 M/ Span 50.0 MHz
2 Marker Table 2 Marker Table
[ 1 5.747 4648 GHz -6.05dBm [ 1 5.745275 GHz -4.81 dBm
w2 1 5.7368358 GHz 2.1 dBm (] q 5.7361908 GHz 10.91 dBm
D3 M2 1 16.2034 MHz 0.03 d8 D3 M2 1 175732 MHz -£.19.d8
Messreg ERENENEND B Messreg ERENENEND B
pe:18:12 eu ossomsz028 pe:22.28 eu 0ssom 2028
" P " i b " - e " "
|CF 5.785 GHz 10001 pts 0 M/ Span 50.0 M ||[CF 5.785 GHa 10001 pts 0 M/ Span 50.0 MHz
2 Marker Table 2 Marker Table
[ 1 5.7861549 GHz -6.31 dBm [ 1 5.785295 GHz -4.81 dBm
w2 1 5.7768358 GHz 1232dBm (] q 57761908 GHz 10.87 dBm
D3 M2 1 16.2034 MHz -0.20dB D3 M2 1 17.5832 MHz -0.35d8
Messreg ERENENEND B Messreg ERENENEND B
pe:16:89 e ossomsz028 pe:24.20 eu 0ssom/2028
" o bt A . it L e
|CF 5825 GHz 10001 pts 0 WM/ Span 50.0 Mz ||[CF 5,825 GHz 70001 pts 0 WM/ Span 50.0 MHz
2 Marker Table 2 Marker Table
[ 1 5.826 2499 GHz -6.29 dBm [ 1 5.824 2851 GHz -5.51 dBm
[ 1 58168308 GHz -12.39dBm [ 1 58161559 GHz -11.69dBm
D3 M i 16.2934 MHz 0.04 dB D3 M i 17.6382 MHz 0.14d8
Mensures..  BENNENEND o Mensures..  EEENENEND o
oe:20:42 ew 0570872028 o6:26:80 e 0570872028
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3.3. Maximum conducted output power
Test procedure

KDB 789033 D02 v02r01- Section E.3.a) or b)
Used test method is Section E.3.b)

Test setup

Power meter,
Power sensor

EUT Attenuator

Spectrum
analyzer

Section E.3.a)

Method PM (Measurement using an RF average power meter):
i. Measurements may be performed using a wideband RF power meter with a thermocouple detector
or equivalent if all of the conditions listed below are satisfied.
® The EUT is configured to transmit continuously or to transmit with a constant duty cycle.
® At all times when the EUT is transmitting, it must be transmitting at its maximum power control level.
® The integration period of the power meter exceeds the repetition period of the transmitted signal by
at least a factor of five.
ii. If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output
signal as described in section 1I.B.
iii. Measure the average power of the transmitter. This measurement is an average over both the on
and off periods of the transmitter.
iv. Adjust the measurement in dBm by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log
(1/0.25) if the duty cycle is 25 %).
Section E.3.b)
Method PM-G (Measurement using a gated RF average power meter):
Measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its maximum
power control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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FCC Limit
Band EUT Category Limit
Outdoor access point
UNILL Indoor access point 1W (30 dBm)
Fixed point-to-point access point
Mobile and portable client device 250 mW(23.97 dBm)
UNII-2A 250 mW or 11 dBm + 10logB*
UNII-2C 250 mWV or 11 dBm + 10logB*
UNII-3 v 1 W (30 dBm)
Note.

1. Limit B is the 26 dB emission bandwidth.

IC Limit
Band Limit
5 150~5 250 M EIRP shall not exceed 200 mW or 10+10logB*, dBm
*
5 2505 350 Conducted output power shall not exceed 250 W or 11 dBm + 10logB
EIRP shall not exceed 1.0 W or 17+10logB*, dBm
5 470~5 600 ML and Conducted output power shall not exceed 250 W or 11 dBm + 10logB*
5 650~5 725MHz EIRP shall not exceed 1.0 W or 17+10logB*, dBm
5 725~5 850 Mt Conducted output power shall not exceed 1 W
Note.

1. IC Limit B is the 99% emission bandwidth in megahertz.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results

Page 18/ 49
Detector (A8 Output
Band Frequency (Mk) Mode —_— Gain power Limit (dBm)
(dBi) (dBm)
5745 AV 4.64
802.11a
5785 (6 Mbps) AV 2.60 4.59 30.00
5825 AV 451
UNII-3
5745 AV 3.87
802.11n_
5785 HT20 AV 2.60 3.97 30.00
(MCS0)
5825 AV 4.04

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

KES Co., Ltd.
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3.4. Power spectral density
Test procedure
KDB 789033 D02 v02r01 — Section F

Test setup
EUT Attenuator Spectrum
analyzer
Section F

1. Create an average power spectrum for the EUT operating mode being tested by following the
instructions in section II.E.2. for measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to
each) and apply it up to, but not including, the step labeled, “Compute power...."” (This procedure is
required even if the maximum conducted output power measurement was performed using a power
meter, method PM.)

2. Use the peak search function on the instrument to find the peak of the spectrum and record its
value.

3. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where x is the duty cycle, to the
peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1
dB to the final result to compensate for the difference between linear averaging and power
averaging.

4. The result is the Maximum PSD over 1 M reference bandwidth.

5. For devices operating in the bands 5.15-5.25 (liz, 5.25-5.35 (flz, and 5.47-5.725 (liz, the above
procedures make use of 1 Mz RBW to satisfy directly the 1 Miz reference bandwidth specified in §
15.407(a)(5). For devices operating in the band 5.725-5.85 (liz, the rules specify a measurement
bandwidth of 500 kiz. Many spectrum analyzers do not have 500 kilz RBW, thus a narrower RBW
may need to be used. The rules permit the use of a RBWSs less than 1 M, or 500 kiz, “provided that
the measured power is integrated over the full reference bandwidth” to show the total power over
the specified measurement bandwidth (i.e., 1 M, or 500 k). If measurements are performed using
a reduced resolution bandwidth (< 1 Mk, or < 500 kiz) and integrated over 1 Mz, or 500 kizbandwidth,
the following adjustments to the procedures apply:

a) Set RBW = 1/T, where T is defined in section I.B.l.a)

b) Set VBW 23 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add
10 log (500 kiz/RBW) to the measured result, whereas RBW (< 500 KlIz) is the reduced
resolution bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 Mk, add 10 log (1 Miz/RBW) to the
measured result, whereas RBW (< 1 M) is the reduced resolution bandwidth of spectrum
analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note.

As a practical matter, it is recommended to use reduced RBW of 100 kiz for the sections 5.c) and 5.d) above,
since RBW=100 kiz is available on nearly all spectrum analyzers.
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FCC Limit
Band EUT Category Limit
Outdoor access point
UNIIL Indoor access point 17 dBm/Miz
Fixed point-to-point access point
Mobile and portable client device 11 dBm/Miz
UNII-2A 11 dBm/MHz
UNII-2C 11 dBm/MHz
UNII-3 v 30 dBm/500 kifz
Note.

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power
and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceed 6 dBi.

IC Limit
Band Limit
5 150~5 250 iz The e.i.r.p. spect.ral density shall not exceed 10 dBm
inany 1.0 Mz band.
5 250~5 350 M The power spectral density shall not exceed 11 dBm

inany 1.0 Mk band

5470~5 600 Mk and
5 650~5 725M

The power spectral density shall not exceed 11 dBm

inany 1.0 Mt band

5 725~5 850 Mk

The output power spectral density shall not exceed 30 dBm

in any 500 kiz band

Note.

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power
and the peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceed 6 dBi.
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Frequenc RBWF DCF Ant PSD .
Mode ?MHZ) y Band el s Gain (dBm/Mic) Limit
5 745 -6.00
802.11a 30.00
(6 Mbps) 5785 - 0.12 2.60 -6.00 (dBm/500 ki)
5825 -5.96
UNII-3
5 745 -6.49
80Hzflzlon‘ 5785 0.97 2.60 6.3 30.00
(MCS0) ) ' ' -6.37 (dBm/500  kiz)
5 825 -6.41

Note.

1. 10log(500 kf /500 kliz) =0 dB
2. Refer to the page 32 on this report.
3. Sum(dBm) = PSD(dBm) + RBWF + Duty correction factor (dB)

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

KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Page 22/ 49

Report No. : KES-RF250515
Test Plot
802.11a (6 Mbps) 802.11n_HT20 (MCS0)
Fi M f M\
S \ J \.
Fi M ! M
S \ / \n
Vi ™ Jd LY
J \ J \.
KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No. : KES-RF250515

3.5. Frequency Stability
Test procedure
ANSI C63.10-2020, clause 6.8.1 for FCC

ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-2024 for IC

Test setup

Page 23 /49

EUT

Temp Chamber

1.
2. Turn the EUT on and couple its output to a spectrum analyzer.
3.
4.
on and measure the operating frequency.
5.
6

Attenuator

Spectrum analyzer

Turn the EUT off and set the chamber to the highest temperature specified.
Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the EUT

Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.
The test chamber was allowed to stabilize at +20 degree C for a minimum of 30 minutes. The supply
voltage was then adjusted on the EUT from 85% to 115% and the frequency record.

The EUT was placed inside the environmental test chamber and powered by nominal AC voltage.

7. While maintaining a constant temperature inside the environmental chamber, turn the EUT on and record
the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the EUT is energized.

Four measurements in total are made.

Limit
N/A
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Mode: UNII-3
Operating frequency: 5745 Mk
Test Test Temperatire Lo Measure Frequency -
voltage voltage poc Ma'f[‘itri'é“ng frequency Aeterion De\g;ao';lon
(%) (V) (o (i) (1kz)
Startup 5744.977 500 -22 500 -0.000 39
2 minutes 5 744.980 000 -20 000 -0.000 35
0, -
100 % 20.0 5 minutes 5744.975 000 -25 000 -0.000 44
10 minutes 5 744.982 500 -17 500 -0.000 30
Startup 5 744.972 500 -27 500 -0.000 48
2 minutes 5744.970 000 -30 000 -0.000 52
0, -
100 % 10.0 5 minutes 5 744.965 000 -35 000 -0.000 61
10 minutes 5 744.967 500 -32 500 -0.000 57
Startup 5 744.945 000 -55 000 -0.000 96
100 % 0.0 2 minutes 5 744.952 500 -47 500 -0.000 83
' 5 minutes 5 744.957 500 -42 500 -0.000 74
10 minutes 5 744.947 500 -52 500 -0.000 91
Startup 5 744.950 000 -50 000 -0.000 87
2 minutes 5 744.945 000 -55 000 -0.000 96
0,
100% 108 5 minutes 5 744.942 500 -57 500 -0.001 00
10 minutes 5 744.935 000 -65 000 -0.001 13
Startup 5744.937 500 -62 500 -0.001 09
2 minutes 5 744.952 500 -47 500 -0.000 83
0,
100% o 5 minutes 5 744.940 000 -60 000 -0.001 04
DC 3.700 10 minutes 5 744.945 000 -55 000 -0.000 96
' Startup 5744.935 000 -65 000 -0.001 13
2 minutes 5744.940 000 -60 000 -0.001 04
0,
100 % & ° 5 minutes 5 744.937 500 -62 500 -0.001 09
10 minutes 5 744.937 500 -62 500 -0.001 09
Startup 5 744.937 500 -62 500 -0.001 09
2 minutes 5744.930 000 -70 000 -0.001 22
0,
100 % — 5 minutes 5 744.940 000 -60 000 -0.001 04
10 minutes 5 744.940 000 -60 000 -0.001 04
Startup 5 744.917 500 -82 500 -0.001 44
2 minutes 5 744.927 500 -72 500 -0.001 26
0,
100 % 40.0 5 minutes 5744.920 000 -80 000 -0.001 39
10 minutes 5744.917 500 -82 500 -0.001 44
Startup 5 744.937 500 -62 500 -0.001 09
2 minutes 5 744.932 500 -67 500 -0.001 17
0,
100% 50.0 5 minutes 5 744.945 000 -55 000 -0.000 96
10 minutes 5744.925 000 -75 000 -0.001 31
Startup 5744.927 500 -72 500 -0.001 26
2 minutes 5 744.930 000 -70 000 -0.001 22
0,
100% 55.0 5 minutes 5 744.940 000 -60 000 -0.001 04
10 minutes 5 744.942 500 -57 500 -0.001 00
Startup 5744.977 500 -22 500 -0.000 39
2 minutes 5 744.980 000 -20 000 -0.000 35
0
85 % DC 3.145 25.5 5 minutes 5 744.975 000 -25 000 -0.000 44
10 minutes 5 744.982 500 -17 500 -0.000 30
Startup 5744.972 500 -27 500 -0.000 48
2 minutes 5744.970 000 -30 000 -0.000 52
0
5% DC 4.255 255 5 minutes 5 744.965 000 -35 000 -0.000 61
10 minutes 5 744.967 500 -32 500 -0.000 57
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3.6. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kilz

to 30 Mz Emissions.

Turn Table

EUT

Power Cable 08m

Page 25/ 49

Coaxial
M—Cable

. .

Power

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz

to1 Gz emissions.

i

Ground Plane

EMI Receiver

Turn Table

EUT

Power Cable 0.8m

im — 4m

Coaxial

Cable

A

— 3m —————P

Power

:

Ground Plane

EMI Receiver

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

KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No. : KES-RF250515

Page 26/ 49

The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (fz
to the tenth harmonic of the highest fundamental frequency or to 40 (fz emissions, whichever is lower.

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2020, clause 6.8.1 for FCC, ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-
2024 for IC

Test procedure below 30 Mk

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

For each suspected emission, the EUT was arranged to its worst case and then the table was
turned from O degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk

1.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

The antenna is a bi-log antenna, a horn antenna ,and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees
to find the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

5. Spectrum analyzer settings for f <1 (llz:

Span = wide enough to fully capture the emission being measured
RBW =100 kiz

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

SISICIZECNS
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6. Spectrum analyzer settings for f 21 (z: Peak

SISISICISACNS

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M

VBW = 3 Mk

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

7. Spectrum analyzer settings for f 21 (llz: Average

@ Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

@ RBW =1 i

@ VBW =3 x RBW

@ Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may require
increasing the number of points in the sweep or reducing the span. If this condition cannot be
satisfied, then the detector mode shall be set to peak.

(® Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

® Sweep = auto

(@ Trace = max hold

Perform a trace average of at least 100 traces.

@ A correction factor shall be added to the measurement results prior to comparing to the emission
limit in order to compute the emission level that would have been measured had the test been
performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (®, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (®), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.
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Note.
1. <30 Mt, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm/Ds)
f =30 Mz, extrapolation factor of 20 dB/decade of distance. Fa = 20log(Dm/Ds)

Where:
Fa« = Distance factorin dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

2. Field strength(dBiV/m) = Level(dB.V) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBxV/m) - Field strength(dBxV/m)

4. Emissions below 18 @z were measured at a 3 meter test distance while emissions above 18 (il
were measured at a 1 meter test distance with the application of a distance correction factor.

5. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined

that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the EUT
in X orientation.

6. The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.

7. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Miz. Although
these tests were performed other than open field site, adequate comparison measurements were
confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate that the

alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 414788.

w
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According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2400/F(kfz)
0.490 ~1.705 30 24000/F(kHz)

1.705 ~ 30.0 30 30
30~ 88 3 100**
88 ~ 216 3 150**

216 ~ 960 3 200**
Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 M, 76 ~ 88 Mk, 174 ~ 216 Mk or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g.,
Sections 15.231 and 15.241.

According to 15.407(b), (b) Undesirable emission limits: Except as shown in paragraph (b)(7) of this section,
the maximum emissions outside of the frequency bands of operation shall be attenuated in accordance with
the following limits:

(1) For transmitters operating in the 5.15-5.25 @iz band: all emissions outside of the 5.15-5.35 (llz band
shall not exceed an e.i.r.p of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 @z band: All emissions outside of the 5.15-5.35 @z band shall
not exceed an e.i.r.p. of =27 dBm/M.

(3) For transmitters operating in the 5.47-5.725 (llz band: All emissions outside of the 5.47-5.725 Gz band
shall not exceed an e.i.r.p. of =27 dBm/Miz.

(4) For transmitters operating in the 5.725-5.85 (llz band:

i) All emissions shall be limited to a level of —27 dBm/Miz at 75 Mz or more above or below the band edge
increasing linearly to 10 dBm Mk at 25 Mz above or below the band edge, and from 25 M above or below
the band edge increasing linearly to a level of 15.6 dBm ML at 5 Mz above or below the band edge, and
from 5 Mk above or below the band edge increasing linearly to a level of 27 dBm/Miz at the band edge.

i) Devices certified before March 2, 2017 with antenna gain greater than 10 dBi may demonstrate
compliance with the emission limits in §15.247(d), but manufacturing, marketing and importing of devices
certified under this alternative must cease by March 2, 2018. Devices certified before March 2, 2018 with
antenna gain of 10 dBi or less may demonstrate compliance with the emission limits in §15.247(d), but
manufacturing, marketing and importing of devices certified under this alternative must cease before March 2,
2020.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of 1 M.

A lower resolution bandwidth may be employed near the band edge, when necessary, provided the
measured energy is integrated to show the total power over 1 M.

(6) Unwanted emissions below 1 @z must comply with the general field strength limits set forth in §

15.209. Further, any U-NII devices using an AC power line are required to comply also with the conducted
limits set forth in § 15.207.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

(8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the
upper and lower frequency band edges as the design of the equipment permits.
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According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (Mk) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~1.705 30 24 000 / F(kHz)
1.705 ~ 30.0 30 30

30~ 88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 M. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
the specific RSS.
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According to RSS-247 7.3, The equipment output power and e.i.r.p. shall be measured in terms of
average value. If the transmission is in bursts, the provisions of RSS-Gen for pulsed operation
shall apply.

For transmitters with operating frequencies in the band 5150-5250 MHz:

a. all emissions outside the 5150-5350 MHz band shall not exceed -27 dBm/MHz peak e.i.r.p.
spectral density;

b. any unwanted emissions that falls between the upper edge of the 26 dB bandwidth and 5350
MHz shall be attenuated below the channel power by at least 26 dB, when measured using a
resolution bandwidth between 1 and 5% of the occupied bandwidth.

c. if the occupied bandwidth also falls within the 5250-5350 MHz band, the transmission is
considered as intentional and the devices shall comply with all requirements in the band 5250-
5350 MHz including implementing DFS (see section 7.3.6) and TPC, on the portion of the
emission that resides in the 5250-5350 MHz band.

Devices shall comply with the following:

a. all emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz peak e.i.r.p
spectral density.

b. all emissions inside the band 5150-5250 MHz shall either:
i. not exceed -27 dBm/MHz peak e.i.r.p spectral density, or
ii. comply with the power spectral density for operation in section 7.3.1.2.

Equipment operating in the bands 5 470-5 725 Mk shall comply with the following unwanted
emission limits:
a. for devices with fundamental emissions fully contained within the 5 470-5 725 Mk
band, all unwanted emissions outside the band 5 470-5 725 M shall not exceed -27 dBm /M
peak e.i.r.p. spectral density.
b. for devices with bandwidth overlapping the band edge of 5 725 M, all unwanted emissions
shall not exceed -27 dBm /Mz peak e.i.r.p. spectral density at 5 850 Mk instead of 5 725 M.

Equipment operating in the band 5 725-5 850 M shall comply with the following peak e.i.r.p.
spectral density limits:
a. 27 dBm Mz at frequencies from the band edges decreasing linearly to 15.6 dBm /Miz at 5 M

above or below the band edges;

b. 15.6 dBm Mz at 5 Mt above or below the band edges decreasing linearly to 10 dBm /M, at
25 MMz above or below the band edges;

c. 10 dBm Mz at 25 ML above or below the band edges decreasing linearly to -27 dBm Mz at
75 Mz above or below the band edges; and

d. -27 dBm Mk at frequencies more than 75 Mz above or below the band edges.
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Regarding to KDB 789033 D02 v02r01, B)2)b), the maximum duty cycles of all modes were investigated and

set the spectrum analyzer as below.

Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or
average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T,
where T is defined in 11.B.1.a), and the number of sweep points across duration T exceeds 100.

Ton time Period Duty cycle Duty cycle Duty cycle correction
Test mode : factor
(ms) (ms) (Linear) (%)
(dB)
802.11a 1.400 1.439 0.97 97.29 0.12
802.11n_HT20 0.165 0.206 0.80 79.92 0.97

Note:
Duty cycle (Linear) = Ton time/Period

DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11a (6 Mbps)

802.11n_HT20 (MCS0)

0

2

10ma

10001 pta

200.0 g

10001 prs

F5.785 GHz.

-27.20dBm
-1.96.d8
1.04 d8

3431 ms
1.4 ms
1.439 ms

-28.27 dBm

Aps
54,8 s 11748
2ps

03248

os:18:46 ew 0570872028

e:28:81 B 0870872028
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Test results (Below 30 M)

Band 802.11a (6 Mbps) (Worst Case)
Distance of measurement: 3 meter
Channel 149 (Worst Case)

Parallel
Note.

1. No spurious emission were detected under 30 M.
2. Above data is peak result
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Test results (Below 1 000 Mt)

Band 802.11a (6 Mbps) (Worst Case)
Distance of measurement: 3 meter
Channel 149 (Worst Case)

Horizontal // Vertical
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Test results (Above 1 000 Mtk)

Mode: 802.11a (6 Mbps)
Band: UNII-3
Distance of measurement: 3 meter
Channel: 149
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBwv) (HV) (dB) (dB) (dBV/m) (dBuV/m) (dB)
1104.24 43.52 Peak \Y -7.52 - 36.00 74.00 38.00
1111.24 44.47 Peak H -7.48 - 36.99 74.00 37.01
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HV) (dB) (dB) (dBaV/m) (dBV/m) (dB)
572294 40.17 Peak H 8.90 - 49.07 117.53 68.46
5 723.56 39.37 Peak \% 8.90 - 48.27 118.95 70.68
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
70 dBy I i
s | |
50 dBy ; }
40 ey y 7 M'j{ i T = M'M]
| y Japisy AN i oy WY ] i gty oty asesf '
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Horizontal // Peak for 1 Gz to 6 Gk Vertical // Peak for 1 Gz to 6 Gl

- T \ﬁ ﬂ \ T VT‘1I
Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz

Note.
1. No spurious emission were detected above 6 (lkz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11a (6 Mbps)
Band: UNII-3
Distance of measurement: 3 meter
Channel: 157
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)

1013.75 43.29 Peak \Y -8.06 - 35.23 74.00 38.77
1116.24 43.63 Peak H -7.45 - 36.18 74.00 37.82

Horizontal // Peak for 1 Gz to 6 Gz Vertical // Peak for 1 G to 6 Gz

e e i s
I T \

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz

i ""I e ‘% - WHM T T T i T T N 1
Note.
1. No spurious emission were detected above 6 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11a (6 Mbps)

Band: UNII-3

Distance of measurement: 3 meter

Channel: 165

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)

1029.75 4491 Peak \Y -7.97 - 36.94 74.00 37.06

1 200.23 46.08 Peak H -6.95 - 39.13 74.00 34.87

- Band edge

Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
() @y | (RS e (HIV) (dB) (dB) (dBV/m) (dB@V/m) (dB)

5929.09 40.07 Peak Vv 9.51 - 49.58 68.23 18.65

5929.09 28.76 Average \Y 9.63 0.12 38.39 48.23 9.84

5940.87 39.65 Peak H 9.54 - 49.19 68.23 19.04

5940.87 29.03 Average H 9.54 0.12 38.69 48.23 9.54

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Restricted band // Horizontal // Average Restricted band // Vertical // Average
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Horizontal // Peak for 1 Gz to 6 Gk Vertical // Peak for 1 Gz to 6 Gl

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz

Note.
1. No spurious emission were detected above 6 (lkz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20 (MCSO0)
Band: UNII-3
Distance of measurement: 3 meter
Channel: 149
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
(M) @) | Detect mode |y (dB) (@) (@BVim) | (dB¥im) (dB)
1104.74 43.74 Peak H -7.52 - 36.22 74.00 37.78
1174.73 43.02 Peak \Y -7.11 - 35.91 74.00 38.09
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dB&V/m) (dBN/m) (dB)
5452.31 39.84 Peak \Y 7.95 - 47.79 68.23 20.44
5723.56 42.25 Peak H 8.90 - 51.15 118.95 67.80
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
! /
| I
I /
A m |
Tt iy AT ol e e oo prnd S o e
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Horizontal // Peak for 1 Gz to 6 Gk Vertical // Peak for 1 Gz to 6 Gl

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz

Note.
1. No spurious emission were detected above 6 (lkz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20 (MCSO0)
Band: UNII-3
Distance of measurement: 3 meter
Channel: 157
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)

1093.74 44.40 Peak H -7.59 - 36.81 74.00 37.19
1104.74 43.96 Peak \Y -7.52 - 36.44 74.00 37.56

Horizontal // Peak for 1 @z to 6 Gz Vertical // Peak for 1 (fz to 6 Gz

?v;::jab
S * " o
! \ R

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz
Note.
1. No spurious emission were detected above 6 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20 (MCSO0)
Band: UNII-3
Distance of measurement: 3 meter
Channel: 165
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&V) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1199.73 46.53 Peak \Y -6.96 - 39.57 74.00 34.43
1201.23 45.38 Peak H -6.95 - 38.43 74.00 35.57
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
() @y | (RS e (HIV) (dB) (dB) (dBV/m) (dB@V/m) (dB)
5857.31 39.64 Peak H 9.31 - 48.95 110.18 61.23
5082.79 40.16 Peak \Y 9.66 - 49.82 68.23 18.41
5082.79 29.59 Average \Y 10.63 0.97 40.22 48.23 8.01
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Restricted band // Horizontal // Average Restricted band // Vertical // Average
blank
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Horizontal // Peak for 1 Gz to 6 Gk Vertical // Peak for 1 Gz to 6 Gz

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gz

Note.
1. No spurious emission were detected above 6 (lz.
2. Average test would be performed if the peak result were greater than the average limit.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.7. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 Mk, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Conducted limit (dBuV)
Frequency of Emission (Mk)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00 - 30.0 60 50
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results

Mode: 802.11a (6 Mbps) (Worst Case)
Band: UNII-3
Channel: 149 (Worst Case)
Hot Line
Neutral Line
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.8. Antenna Requirement

According to 15.207(a), An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna
or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with Section 15.31(d),

must be measured at the installation site. However, the installer shall be responsible for ensuring that the
proper antenna is employed so that the limits in this Part are not exceeded.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No. : KES-RF250515

Appendix A. Measurement equipment

Page 48/ 49

Equipment Manufacturer Model Serial No. C?r!i,[t)err%t;?n = idbur:j[ion
Spectrum analyzer R&S FSV40 101725 1 year 2026.06.10
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2026.04.16
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2026.04.21
Power Meter Anritsu ML2495A 2010001 1 year 2026.04.16
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2026.04.16
Attenuator Mini-Circuits BW-S20-2W263A+ Y1 1 year 2026.02.10
BAND REJECT FILTER MICRO-TRONICS BRM50716 G199 1 year 2026.01.08
LOOP ANTENNA TESEQ HLA6121 66547 2 years 2026.01.22
TRILOE&?_EEIQQBAND Schwarzbeck VULB 9163 714 2 years 2026.04.19
Attenuator HUBER+SHHNER 6806.17.A NONE 1 year 2026.02.13
ATTENUATOR HP 8491B 23094 1 year 2026.02.13
Horn Antenna SCHWARZBECK BBHA9120D 01802 1 year 2025.11.04
Horn Antenna SCHWARZBECK BBHA9170 918;30';20 1 year 2026.01.13
Amplifier INggFlz\lUOI\ZAI?NT 310N 401123 1 year 2026.02.13
PREAMPLIFIER HP 8449B 3008A00899 1 year 2026.03.05
BE&QBE@F'QD SCHWARZBECK BBVO721 PS9721-003 1 year 2026.01.09
DC POWER SUPPLY AGILENT 6632B MY43004090 1 year 2026.06.12
EMI TEST RECEIVER R&S ESR7 101190 1 year 2026.04.30
EMI Test Receiver R&S ESR3 101783 1 year 2025.11.06
PULSE LIMITER R&S ESH2-72 101915 1 year 2025.11.06
LISN R&S ENV216 101786 1 year 2026.01.09
Cable - - #5 1 year 2025.11.01
Cable (SR #6) RG 400 . - 0.5 year 2026.01.25
SUCOFLEX106 HUBER_SUHNER -
Cable (SAC #5) SUCOFLEX106 HUBER_SUHNER - 0.5 year 2026.01.25
LH21D/2xSMA OSI Cable -
TCL;EZJ,%AD(;SZN;SM' OSlI Cable -
Cable (SAC #6) TCLl'g_zoll\'/?'O'\é'\z"g'M' 0SI Cable ; 0.5 year 2026.01.25
TOLH2ID-SMSM- | o) e -

* Statement of Traceability: KES Co., Ltd. attests that all calibrations have been performed, traceable to

National Primary Standards and International System of Units (SI).
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Peripheral devices

Device Manufacturer Model No. Serial No.

Samsung Electronics Suzhou

Notebook computer Nt500r5w NT500R5W-KD5S
Computer Co.,Ltd.
Test Jig Board N/A N/A N/A
The End.
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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