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1. General information

Applicant:
Applicant address:

Test site:
Test site address:

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

Test device serial No.:

Aram Huvis Co., LTD.
Jung-Ja Dong-Rm401-402, Seoul National University Hospital’s
Health Care Innovation Park, 172, Dolma-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea
KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.407
XYCAPMPRO
X Production [ ] Pre-production [] Engineering

1.1. EUT description

Equipment under test
Frequency range

Model:
Modulation technique

Number of channels

Antenna specification

Power source

APM-PRO
2402 Mtz ~2 480 Mz (BDR/EDR)
2402 Mtz ~2 480 M (LE)
2412 Mz ~2 462 M (11b/g/n_HT20)
UNII-1 5180 Miz ~5240 Mz (11a/n_HT20)
UNII-3 5745 Miz ~5825 Mz (11a/n_HT20)
APM-PRO
WIFI : DSSS, OFDM
BT : GFSK, n/4DQPSK, 8DPSK
2402 Mtz ~2 480 M (BDR/EDR) : 79 ch
2402 Mtz ~2 480 Mz (LE): 40 ch
2412 Mz ~2 462 Mz (11b/g/n_HT20): 11 ch
5180 Miz ~5240 Mz (11a/n_HT20): 4 ch
5745 Mz ~5825 Mk (11a/n_HT20):5ch
2.4 (Hz Antenna type : Chip antenna, Peak gain : 3.44 dBi
Peak gain(UNII-1) : -1.97 dBi
Peak gain(UNII-3) : -1.95 dBi
DC 3.7 V (Internal Rechargeable Battery)

5 @iz Antenna type : Chip antenna,
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1.2. Test configuration

The Aram Huvis Co., LTD. APM-PRO FCC ID: XYCAPMPRO was tested per the guidance of KDB
789033 D02 v02r01. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated
spurious emissions testing and AC line conducted testing.

1.3. Device modifications
N/A

1.4. Frequency/channel operations

UNII-1 UNII-3
Ch. | Frequency (M) Ch. | Frequency (Mk)
36 5180 149 5745
44 5220 157 5785
48 5240 165 5825

Table 1.4-1. 802.11a/n_HT20 mode

15. Maximum average output power
Refer to the average output power.
Note.
1. Radiated emission were performed with the EUT set to transmit at the channel with highest output
power as worst-case scenario.
2. Worst-case data rates as provided by the client were:
UNII-1  a:54 Mbps,n_HT20: MCS 7
UNII-3 a:54 Mbps,n HT20: MCS 7

1.6. Accessory information

Equipment Manufacturer Model Serial No. Power source

Smart Cradle | Aram Huvis Co., LTD. | APM-PRO | APM-C-A-AGJE2500106 DC5V

1.7. Software and Firmware description
The software and firmware installed in the EUT is version 1.01-02.

1.8. Measurement results explanation example
For all conducted test items :

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).
- UNI-1  :1.15+10=11.15(dB)
- UNII-3 :1.18+10=11.18 (dB)
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1.9 Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 454 dB
Uncgrtamty for Radiation emission test 300 - 10k 436 dB
(include Fundamental emission)
Above 1(lz 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests

Reference Parameter Test results
15.407(a) 26 dB bandwidth Pass
15.407(e) 6 dB bandwidth (UNII-3) Pass
15.407(a) Maximum conducted output power Pass
15.407(a) Power spectral density Pass
15.407(9) Frequency stability Pass
15.205 15.209 Radiated restricted band and emission Pass
15.407(d) (Restricteg%r;irgé gr?(ljdr;gieart]géhelrln?sl;ion limit) Pass
15.207 AC power line conducted emissions Pass
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3. Test results
3.1. 26 dB bandwidth

Test procedure
KDB 789033 D02 v02r01- Section C.1

Test setup
EUT Attenuator Spectrum analyzer

Section C.1

1. Set RBW = approximately 1% of the emission bandwidth.

2. Setthe VBW > RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. 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%.

Limit
N/A

In the result,
-DFS requirements are not applicable in the 5150 Mz ~5 250 Miz.

Test results

Band Frequency(Mtz) Mode 26 dB bandwidth(Miz)
5180 18.524
5220 a 18.524
5240 18.741

UNII-1
5180 18.958
5220 HT20 19.030
5240 18.958
5745 18.741
5785 a 18.524
5825 18.596

UNII-3
5745 19.030
5785 HT20 18.958
5825 19.030
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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 kifz

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.

Limit
Within the 5.725-5.85 Gz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kifz.

Test results

Band Frequency (Miz) Mode 6 dB bandwidth(Mk)

5745 16.136

5785 a 16.064

5825 16.064
UNII-3

5745 17.583

5785 HT20 17.511

5825 17.656
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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
EUT Attenuator Power meter,
Power sensor
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 11.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 %).
V. In case of band crossing channels 138, 142 and 144, the measurement is complied with section
E.2.d of KDB 644545 D03 v01

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.

Limit
Band EUT Category Limit
Outdoor access point
UNII-L Indoor access point 1W (30 dBm)
Fixed point-to-point access point
v | Mobile and portable client device 250 mW(24 dBm)
UNII-2A 250 mV or 11 dBm + 10logB*
UNII-2C 250 mV or 11 dBm + 10logB*
UNII-3 v 1 W(30 dBm)
Note.

1. Bisthe 26 dB emission bandwidth.
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Test results

Band mode Frequency (Mk) Detector mode Output power(dBm) Limit (dBm)

5180 4.58
a 5220 4.26
5240 3.47

UNII-1 24.00
5180 4.19
HT20 5220 4.15
5240 3.50

AV

5745 1.78
a 5785 1.56
5825 141

UNII-3 30.00
5745 1.25
HT20 5785 121
5825 1.13
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3.4.

Maximum 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

N

Note.

instructions in section I1.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.)

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

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 I1.E.2.g)(viii), add 1
dB to the final result to compensate for the difference between linear averaging and power
averaging.

The result is the Maximum PSD over 1 Mz reference bandwidth.

For devices operating in the bands 5.15-5.25 (ffz, 5.25-5.35 (Hz, and 5.47-5.725 (lz, the preceding

procedures make use of 1 Mz RBW to satisfy directly the 1 Mtz reference bandwidth specified in §

15.407(a)(5). For devices operating in the band 5.725-5.85 (lfz, the rules specify a measurement
bandwidth of 500 kflz. Many spectrum analyzers do not have 500 kiz RBW, thus a narrower RBW
may need to be used. The rules permit the use of a RBWSs less than 1 Mz, or 500 kHz, “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 kifz). If measurements are performed using

a reduced resolution bandwidth (< 1 M, or <500 kHz) and integrated over 1 Mz, or 500 kiz

bandwidth, the following adjustments to the procedures apply:

a) Set RBW > 1/T, where T is defined in section 11.B.1.a)

b) Set VBW >3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kifz, add
10 log (500 kHz/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 Mz, add 10 log (1 Mi/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.

As a practical matter, it is recommended to use reduced RBW of 100 klilz for the I1.F.5.c) and II.F.5.d), since
RBW=100 kiz is available on nearly all spectrum analyzers.
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Limit
Band EUT Category Limit
Outdoor access point
UNII-L Indoor access point 17 dBm/iz
Fixed point-to-point access point
v | Mobile and portable client device 11 dBm/MH:
UNII-2A 11 dBm/MHz
UNII-2C 11 dBm/MHz
UNII-3 v 30 dBm/500 Kiz
Test results
Band mode Frequency (Mk) DCF Notel '\?;g;%}i? hii? ( dllgmqlllll}{z)
5180 -2.63
a 5220 0.62 -3.46
UNII-1 > 240 346 11.00
5180 -2.52
HT20 5220 1.05 -3.03
5240 -3.34
Band mode Frequency (Mk) DCF Notel ((';gemafgjorgldd{;ﬁiz ( dB;;?(;:Jld{z)
5745 -9.84
a 5785 1.08 -9.63
UNII-3 > 825 9.83 30.00
5 745 -9.77
HT20 5785 1.17 -9.90
5825 -9.69

Note.
1. Refer to the page 27 on this report.
2. DCF in measured value is included.
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3.5. Frequency Stability

Test procedure
ANSI C63.10-2013, clause 6.8.1

Test setup

EUT

Attenuator

Temp Chamber

~wph e

EUT on and measure the operating frequency.

o 0

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.

Spectrum analyzer

The EUT was placed inside the environmental test chamber and powered by nominal DC voltage.
Turn the EUT on and couple its output to a 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

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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Test results

Mode: UNII-1
Operating frequency: 5180 M
Test \é/oltage Test \(;)Itage Tempoecrature Maiptaining f?ggiil;::ey Z?\ﬂ:fig%y Dev(i;tion
(%) V) (C) ime (i) (Hz) (%)
Startup | 5179.893 825 710 618 20.002 050
1005 10 2 minutes | 5 179.893 445 710 656 20.002 057
5minutes | 5 179.893 297 210670 20.002 060
10 minutes | 5 179.893 110 710 689 20.002 064
Startup | 5 179.894 274 10573 20.002 041
1005 . 2 minutes |5 179.895 039 710 496 20.002 026
5minutes | 5 179.895 348 710 465 20.002 020
10 minutes | 5 179.895 498 210 450 20.002 017
Startup | 5 179.896 036 710 396 20.002 007
1005 o 2 minutes |5 179.896 243 110376 20.002 003
5minutes | 5 179.896 372 710 363 20.002 001
10 minutes | 5 179.896 552 110 345 20.001 997
Startup | 5 179.896 903 210 310 20.001 990
1005 2 2 minutes | 5 179.896 947 710 305 20.001 989
5minutes | 5 179.896 972 110 303 20.001 989
a7 10 minutes | 5 179.896 665 110334 20.001 995
Startup | 5 179.897 463 210 254 20.001 980
1005 e 2 minutes | 5179.896 971 710 303 20.001 989
5 minutes | 5 179.896 333 710 367 20.002 001
10 minutes | 5 179.895 539 710 446 20.002 017
Startup | 5179.899 272 210073 20.001 945
1005 0 2 minutes |5 179.899 503 210 050 20.001 940
5 minutes | 5 179.899 834 210 017 20.001 934
10 minutes | 5 179.902 304 9770 20.001 886
Startup | 5179.923 375 7663 20.001 479
1005 10 2 minutes |5 179.925 307 7470 20.001 442
5 minutes | 5 179.925 847 7415 20.001 432
10 minutes | 5 179.928 398 7160 20.001 382
Startup | 5 179.940 680 75032 20.001 145
1005 o 2 minutes | 5179.943 394 5 661 20.001 093
5 minutes | 5 179.947 321 5268 20.001 017
10 minutes | 5 179.950 011 4999 20.000 965
Startup | 5 179.896 430 710 357 20.001 999
2 minutes | 5 179.896 273 210373 20.002 002
8% DC 3.15 218 5 minutes | 5 179.896 209 210 380 20.002 004
10 minutes | 5179.895 873 210413 20.002 010
Startup | 5 179.885 437 11456 20.002 212
2 minutes | 5 179.885 395 11461 20.002 213
115% DC 4.26 218 5 minutes | 5 179.885 207 211480 20.002 216
10 minutes | 5 179.883 750 11625 20.002 244
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Mode: UNII-3
Operating frequency: 5745 M
Test \éoltage Test voltage Temp%’ature Maintaining fxgizli:g Z’:\ﬂgi{;‘;}y Dev(i)ation
) V) (©) time e i )
Startup 5744.896 444 -10 356 -0.001 803
100 % 10 2 m!nutes 5744.896 786 -10 321 -0.001 797
5 minutes 5744.898 015 -10 200 -0.001 775
10 minutes 5744.898 224 -10178 -0.001 772
Startup 5 744.899 055 -10 095 -0.001 757
100 % 0 2 m!nutes 5744.899 264 -10 074 -0.001 753
5 minutes 5744.899 598 -10 040 -0.001 748
10 minutes 5 744.899 856 -10 014 -0.001 743
Startup 5744901 234 -9 877 -0.001 719
100 % 10 2 m!nutes 5744.901 864 -9814 -0.001 708
5 minutes 5744.903 016 -9 700 -0.001 688
10 minutes 5744.903 353 -9 665 -0.001 682
Startup 5744.905 151 -9 485 -0.001 651
100 % 20 2 m!nutes 5 744.905 559 -9 444 -0.001 644
5 minutes 5 744.905 890 -9411 -0.001 638
DC 37 10 minutes 5 744.906 645 -9 336 -0.001 625
Startup 5744.925 426 -7 457 -0.001 298
100 % 218 2 m!nutes 5744.925 776 -7 422 -0.001 292
5 minutes 5744.926 312 -7 369 -0.001 283
10 minutes 5744.926 678 -7 332 -0.001 276
Startup 5744.928 426 -7 157 -0.001 246
100 % 30 2 m!nutes 5744.928 664 -7 134 -0.001 242
5 minutes 5744.929 131 -7 087 -0.001 234
10 minutes 5 744.929 265 -7 734 -0.001 231
Startup 5744.931 546 -6 845 -0.001 192
100 % 40 2 m!nutes 5744.931 668 -6 833 -0.001 189
5 minutes 5744.932 212 -6 779 -0.001 180
10 minutes 5744.932 249 -6 775 -0.001 179
Startup 5744.933 335 -6 667 -0.001 160
100 % 50 2 m!nutes 5744.933 908 -6 609 -0.001 150
5 minutes 5 744.934 504 -6 550 -0.001 140
10 minutes 5744.934 809 -6 519 -0.001 135
Startup 5744.924 568 -7 543 -0.001 313
2 minutes 5744.924 669 -7 533 -0.001 311
8% bC3.15 218 5 minutes | 5 744.924 981 7502 20.001 306
10 minutes 5 744.925 465 -7 454 -0.001 297
Startup 5744.925 165 -7 484 -0.001 303
2 minutes 5744.925 226 -7 478 -0.001 302
115 % DC 426 218 5 minutes | 5 744.925 5908 7440 20.001 295
10 minutes 5744.,925 889 -7 411 -0.001 290
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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 kitz to

30 Mz Emissions.

Turn Table

l

EUT
Coaxial
Power Cable 0.8m ——Cable
}4 3m B T
Ground Plane
Power

EMI Receiver

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

to 1l (llz emissions.

Power Cable

EUT

Turn Table

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

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

; Arntenm
g -~ fower
H
H
i
EUT | M Horn
¥ d antenna
4m
( E Spectrum
i I_[ A, analyzer
-
H I C ~
Turntable e iin \
Sm
r Pre-amp D%E
| | ]

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.

2. 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 and perpendicular of the antenna are set to make the
measurement.

3. 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.

4. 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. Spectrum analyzer settings for f <1 (ffz:
Span = wide enough to fully capture the emission being measured
RBW =120 kifz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 Glz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW =3 Mz (>3 x RBW)
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

PUELOE
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3. Spectrum analyzer settings for f =1 (ffz: Average

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

RBW =1 M

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:

BLoe

3

WO

1) If power averaging (RMS) mode was used in step (5, 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 (5, 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.

Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:
Fd Distance factor in dB
Dnm Measurement distance in meters
Ds Specification distance in meters
CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fq(dB)
Field strength(dBgV/m) = Level(dBV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBV/m) - Field strength(dBV/m)
Emissions below 18 Gz were measured at a 3 meter test distance while emissions above 18 GHz
were measured at a 1 meter test distance with the application of a distance correction factor.

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.

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

9. All channels, modes (e.g. 802.11a/n(20 Miz), and modulations/data rates were investigated among all
UNII bands. Only the radiated emissions of the configuration that produced the worst case emissions
are reported in this section.

2SI

~
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10. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test 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.

Limit
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 (Mi) Distance (Meters) Radiated (&V/m)
0.009 ~ 0.490 300 2400/F(kliz)
0.490 ~ 1.705 30 24000/F(kltz)

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 Mz, 76 ~ 88 Miz, 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.
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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 (fz band: all emissions outside of the 5.15-5.35 (lz band
shall not exceed an e.i.r.p of =27 dBm/Mt.

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

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

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

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

ii) Devices certified before March 2, 2017 with antenna gain greater than 10 dBi may demonstrate
compliance with the emission limits in 815.247(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 815.247(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 Mt.

(6) Unwanted emissions below 1 Gz 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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Duty cycle

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.

For the band 5.15-5.25 (liz

Ton time Period Suie s Suie s Duty cycle correction
Test mode ; factor
(ms) (ms) (Linear) (%)
(dB)
802.11a 0.1884 0.2174 0.866 6 86.66 0.62
802.11a HT20 0.1594 0.202 9 0.7856 78.56 1.05
For the band 5.725-5.85 (it
Ton time Period Duty cycle Duty cycle Duty cycle correction
Test mode ; factor
(ms) (ms) (Linear) (%)
(dB)
802.11a 0.1694 0.2174 0.779 2 77.92 1.08
802.11a HT20 0.154 9 0.2029 0.763 4 76.34 1.17

Note:

Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
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UNII-1// a/l middle channel

UNII-1// n_HT20 // middle channel

Spectrum I%'-i Spectrum I%'-i
Ref Level 21 15dem  Offset 13,15 d0 » RBW 1 Mz Ref Level 21 15dem  Offset 13,15 d0 » RBW 1 Mz
e AL 20d8 - SWT 10ms  VBW 1Mz e AL 20d8 - SWT 10 ms e VBW 1Mz
SGL SGL
[@ 17k Cirw [@ 17k Cirw
- vafl 0,04 aB| - vafl 9,00 db)
~ 217.4 ps} ~ 202.9 ps}
10 m11] ~11.9% dim| 10 m11] -7 e
anad i d s Lo b Atk sbeoadly ap bl 2oy Al e LA s e B 152 g 4 ML e Al i gl io bt an At N n b b g g B e R
H P T [ | | I l [ i T B o " T
3o i t o L S
i | |
@ T T
T ' | : T . |
_40 doth- | . ] 1 | Ll LGS ERSEESEEEREEE 1 | .| A
-50) o -50) o
-60 dBm -60 dBm
-7 s -7 s
CF 5.2% GHz 691 pts 10 ms/ CF 5.2% GHz 691 pts 10 ms/
Marker || [marker
_Type | Ref | Tre | H-walug 1 ¥-walun | Function | Function Result ||| _Type | Ref | Tre | H-walug 1 ¥-walun | Function | Function Result |||
M| 1 41158 ms | -11.92 dbm M| 1 4.4763 ms | ~2.07 dbm |
p2| M1 1 188,413 3.08 dB p2| M1 1 158,4 ps 4.24 di
D3| My 1 2174 ps 0.04 dit | 03] M1 1 02,9 ps -9.06 di |
Ready E_ ) d Ready E_ i a2

UNII-3 // a/l middle channel

UNII-3 // n_HT20 // middle channel

Spectrum ] Iué" Spectrum ] Iué"
Ref Level 11 18 dim Offset 1118 do » RBW 1 MHz Ref Level 11 18 dim Offset 1118 do » RBW 1 MHz
jo AL 10 dB = SWT 10 ms & VBW 1 Mz jo AL 10 dB = SWT 10 ms & VBW 1 Mz
SGL SGL
@ 1Pk Clrw = T } @ 1Pk Clrw T - B
- B Al 0.0 db| - B DAl 0,04 di]
o 217.4 psf . 202.9 ps
».- A v T Lk - i 2 F i - a1 AR digl
O TS AT L T A A T 2 RN 1o G A A2 oy e AT M o AT W
-3 % T 7 T i 1 T T 1
I BEEI 1 eI T
LT i T 11 T T NN
_El:n._-; ;|_ | I I R = £ 3 B -T
2 o - i | al r T T T
J' - : - - 49 o T
| Ll | | | | |
=0t 44 US| =4 bl 41 1l 4 i
60 o 60 o
70 diss 70 diss
-B0 dis -B0 dis
CF 5,785 GHz 691 pts 10 ms/ CF 5,785 GHz 691 pts 10 ms/
Marker || [marker
_Type | Ref | Tre | H-walug 1 ¥-walun | Function | Function Result ||| _Type | Ref | Tre | H-walug 1 ¥-walug | Function | Function Result |||
M1 1 2.1504 ms | ~7.27 obm { M1 1 44203 ms | ~17.87 obm {
Dz2| M1 1 1694 ps 26108 Dz2| M1 1 154.9 ps 1146 d8
03 M 1 2174 ps -0.03 da LN 1 202.9 ps -0.04 di
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Test results (Below 30 Miz) — Worst case

Mode:

UNII-1 HT20

Distance of measurement:

3 meter

Channel:

36 (Worst case)

Spectrum Iu{? Spectrum Iu{?
Ref Level 57.00 digv - RBW (CISPR) 200 Hz Ref Level 57.00 digv - RBW (CISPR) 200 Hz
po AL OdE  SWT 13.éms & VBW 3 kHz  Mode Auto FET po AL OdE  SWT 13.éms & VBW 3 kHz  Mode Auto FET
| I | I
ST oy ST oy
40 diy- 40 oy
20 diy 20 diy
20 By S
10 diy 10 dbs
0 dis. 0 diay-
. ) o "
et | TSI T T VAR ENTSTRIR FYSATORAT Ay PR | U JSETENY, ERVREREI [ PRPReRy § IV Rl VYT DR bl sl gt U s s | b e Lty At S U0 Pyt
-10 dBy 0 diy
-20 oBuV -20 oBuV
-30 OBV 30 OBV
~40 dBuv- ~40 dBuv-
Start 9.0 kHz 691 pts Stop 150.0 kHz Start 9.0 kHz 691 pts Stop 150.0 kHz
T T ¥ T
Spectrum 2 @] Iu{? Spectrum 2 @] Iu{?
RefLevel 67.00 dépv = RBW (CISPR) 9 kHz Ref Level 67.00 deuy - RBW (CISPR) @ kHz
ALt 0dB  SWT 2.1ms & VBW 100 kHz  Mode Auto FFT ALt 0dB  SWT 2.1ms & VBW 100 kHz  Mode Auto FFT
[@ 17k Max [@ 17k Max
0 By 60 chy
S0 div S0 div
40 oy 40 o6y
BN 30 diy-
20 by 20 by
10 oy _{: oy
,..L;“‘“""ﬂ L T T ek L e ;\‘;“-.;'W»J-v:_-f\.\wuw-w s T e AT e e Ly
R -10 OBV
20 OBV -20 OBV
<30 dBuv- <30 dBuv-
| Start 1500 kHz 691 pts Stop 30.0 MHz | Start 1500 kHz 691 pts Stop 30.0 MHz
i | Measuring.. ‘m ﬁ 4 bil | Heasuring.. ‘m ﬁ d
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Test results (Below 1 000 M) — Worst case
Mode: UNII-1 HT20
Distance of measurement: 3 meter
Channel: 36 (Worst case)
Horizontal // Vertical
KES << (30 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
SAC #A{I(! m) APM=PRO_30 — 1 000 MHJ_WH—I{.‘)G}_IJJ\'I
ggfjﬂodo \Avbfé.?‘—sl-l'_gr) Standard tFCC Part.15 Class B3 m
SBYaw.
Remark]
[dB{uv/im)]
100 ¢ <FCC B MHz 3 m>
a0 <APM-F l"""'{qr:::tgn&l;n»—';_W|r|[5m>
ol Stepeciea emay
§ -50 I
40 ; T s
il ;“Iﬂ hj‘
10 1n
I;JD.-OO 50.00 100,00 500,00 1000,00
Frequency [MHz]
No. Frequency (P) Reading c.f Result Limit Margin Remark
PK QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)]  [dB]
1 467.955 H 4.7 -18.8 29.9 46.0 16.1
2 756.045 H 48.6 -13.3 35.3 46.0 10.7
3 792.056 H 48.8 -12.9 35.9 46.0 10.1
4 828.068 H 51.0 -12.1 38.9 46.0 7.1
5 864.079 H 481 -11.3 36.8 46.0 9.2
&} 899.969 H 49.9 -10.6 398.3 46.0 6.7
7 143.975 ¥ 58.1 -32.4 25.7 43.5 17.8
8 467.055 55.7 -18.8 36.9 46.0 9.1
9 503.966 V 57.2 =-17.7 39.5 46.0 6.5
10 539.978 V 58.3 -16.7 41.6 46.0 4.4
11 575.089 V 54.0 -15.8 38.2 46.0 7.8
12 612.000 V 49.8 -15.0 34.8 46.0 11.2
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Test results (Above 1 000 M)

Mode: UNII-1
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 125.20 46.96 Peak H -0.72 - 46.24 74.00 27.76
2 414.60 50.50 Peak H -0.17 - 50.33 74.00 23.67
1835.70 47.78 Peak Vv -2.70 - 45.08 74.00 28.92
2161.40 48.32 Peak Vv -0.65 - 47.67 74.00 26.33
2 414.60 48.65 Peak Vv -0.17 - 48.48 74.00 25.52
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
4671.90 45.87 Peak H 6.50 - 52.37 74.00 21.63
4718.20 45.62 Peak Vv 6.88 - 52.50 74.00 21.50
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | 'r$ Spectrum | 'r$
i : — mz(1] : F5.07 dog| S : — Mz(1] : 45.62 dipV|
T e i | 1 gl
1; cBg :--‘., ,- - !J\'\
60 QBN —]—— ] 1 1l 1 L i L _iJ 0 BV ——— 1 1 1 1 L I L _J.Jr
d:iut;—\.«a.r-—.a— b JWEM- i s Eiaf et Bt ¢ S o e T \—-I.Ib"l A i3 UBL.\. - J.I.'Ll.m\. ey ubdond SOTERITE: RRPRSE SRR (Rl L i LA .,.,I.‘IJ.JII A
30 By
10 dby: =3 i 10 dby:
%:::: A OHz wfp_n stop 5.2 GHz ) %:::: A OHz wfp_n stop 5.2 GHz )
rv;’:|_| Ref | 'mll Rrimnh:‘ 1 ltn:'!m:::;u? | Function | Function Rosult | W::_'-l Ref | 'mll atimulus - 1 “:P;::;u'.' | Function | Function Rosult
M3 - 1 5.15 GHz 41,95 dapv J — ul'." = ﬁ : M3 -r 1 2 42.10 dayy J — ul'." = ﬁ
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Spectrum3 @ i Spectrum3 (%) -
Ref Level 107.00 gBuv - RBW L MHz Ref Level 10700 dBuv - RBW L MHz
e att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep e att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
W21 50,50 dDpv] Ma1] 40.65 dDpY,
100 Ry Z.41460 GHZ| 100 dey 241460 GHz|
M1[1] 46,96 digiv] M11] 47.78 diyv|
OO By 212520 Gz 90 BN + 163570 GHe|
0 dBy- - B0 dig =
70 884 | 70 oy
A0 diig T s o
. |
S0 by
50 dis x | e 1 -
SPIPY PSRN T PP0TE SR SIS RRURR PR TR [ REPER Y S pLE
T N RN R ;.,‘.M.-.NL.._.W.._\w.-.,.m..mm-t.m__._\.‘._..,...‘-u-m_-.h ,,l_Jl.A B 40 diys [ i "L“' J s iy an — . “’J 1
40 gy
30 CB
30 ey
20 dBys
20 CBUV:
10 doys 1
10 o~ 1 Start 1.0 GHz 691 pts Stop 6.0 GHz
Start 1.0 CHz 691 pts Stap 6.0 GHz Marker 1
Marker | _Type | Ref | Tre | Stimulus | mesponse | Function | Function Result |
Type | Ref | Trc | Stimulus | |__Function__| Function Result I M1| 1 1,B357 GHz | 47.78 dagv
M1 1 21262 GHz 46,96 dapv Mz 1 2.1614 GHz 48,32 dapv
M2 1 24146 GHz 50,50 dapy M3 1 24146 GH2 48,85 dapY |
St ® B e T e G
Ralf Level 97,00 deuy = RBW 1Mz Ralf Level 97,00 deuy = RBW 1Mz
Att 10 d6  SWT 36 ms & VBW 3 MHz  Mode aulo Sweep Att 10 d6  SWT 36 ms & VBW 3 MHz  Mode aulo Sweep
@ 1Pk View @ 1Pk View
0 dies 0 cBh
B0 diu: . B0 diu:
7O aBy 70 oy
&0 CBuA- 60 cBgy-
hwreteeig | AL ki, e e P, i 2 wee b | A o o | ¥ Ry \.W.,,HJ, i
P et e e’ i PP e P TP s i 20 I NP A ATt T ettt por) iy
30 diy 30 diy
10 o . 10 o
0 déy 0 déy
Start 6.0 GHz 691 pis Stop 16.0 Gz Start 6.0 GHz 691 pis Stop 16.0 Gz
Marker | Marker |
— e — L
il Jrr = - A il | il i ]

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

UNII-

1

Distance of measurement:

3 meter

Channel: 44

- Spurious

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin

(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

2 125.20 46.30 Peak H -0.72 - 4558 74.00 28.42
2 414.60 52.09 Peak H -0.17 - 51.92 74.00 22.08
1835.70 47.49 Peak Vi -2.70 - 44.79 74.00 29.21
2161.40 49.21 Peak Vi -0.65 - 48.56 74.00 25.44

Horizontal // Peak for 1

Gk to6 Gk

Vertical // Peak for 1 Gz to 6 Gz

rizontal

rtical //

" Spectrum 3 (3 = ()| Spectrum 3 (X |
Ref Level 107,00 s6uY » RBW 1 MHz Rt Level 107.00 2ouY » RBW 1 MHz
o ALL 1008 SWT Sms & VBW 3 MHZ  Mode Auto Sweep o ALL 1008 SWT Sms & VBW 3 MHZ  Mode Auto Sweep
[@ 1% view [@ 1% view
M2(1] 52.09 ddpVv| M2{1] 49.21 dopv|
100 dey 241460 GHz 100 dey 2.16140 GHz
M1 46,30 BV M) 47.49 iy
0 dBy 2.12520 GHe] 0 dBy 183570 GHz
B0 dBy- B0 dBy-
i
0 g 0 g
€0 diy €0 diy
‘
S0 diy! ; r S0 diy!
S Sy R PRI . SRR 1 FFPRRFPREY EPRUIRR VNI PPYRSUT NSRS TR (R, WA (O T BOP e it .,l__‘.,-ﬂ-A e S i BRRp SUCSARTIN B LS S B
40 by 40 by
30 oby! 30 ohy
20 oBuv- 20 oBuv-
10 oBuv- 10 oBuv-
Start 1.0 GHz 6a1 pts Btap 6.0 GHe Start 1.0 GHz 6a1 pts Btap 6.0 GHe
Markor Markor 1
Type | Ref | Tre | stimulus | | Function | Function Result Type | Ref | Tre | stimulus | | Function | Function Result I§
M1 1 2.1252 GHz 46.30 dayy M1 1 1.B357 GHz 47.4% dayy
M2 1 24146 GH2 52,00 dayv M2 1 2.1614 GH2 49,21 dapv
- —— S - ——

(]
= RBW 1 MHz

Ref Level 97.00 dauv

@] Spectrum 4

Ref Level 97.00 dauv

B | Spec

- RBW 1 MHx

trum 4

=)
(%)

=

At 10 0B SWT 26 ms & VBW 3 MHz  Mode autc Swesp At 10 0B SWT 26 ms & VBW 3 MHz  Mode autc Swesp
[oiek view | R
S0 Ay S0 diy
€0 oy €0 oy
70 ol 70 ol
60 abyy- 60 abyy-
T oiy S0 oiy
.... i y " P | A . M i '
Soaninun PTG PR ey P YT T T W S SsaiL'Y TPYETAV RN ISR I PR T e T L At e A
+0 oty +0 atya = -
20 oy 20 oy
20 oBy- 20 oBy-
10 g 10 g
0 dBgv 0B
Start 6.0 GHz 691 m SlOE 18.0 GHz Start 6.0 GHz 691 m SlOE 18.0 GHz
Marker | [marker |
— — —— e T ——]
Measuring...  EUANERAND i & Measuring...  EUANERAND i ]
ik J # ik #

Note.

1. No spurious emission were detected above 6 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1
Distance of measurement: 3 meter
Channel: 48

- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin

(Mz) | DHEEL TiaEk (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)

1741.70 46.62 Peak H -3.63 - 42.99 74.00 31.01

2 610.00 45.97 Peak H 0.38 - 46.35 74.00 27.65
1835.70 47.68 Peak \Y -2.70 - 44.98 74.00 29.02
\Y

2 161.40 47.53 Peak

-0.65 - 46.88 74.00 27.12

Horizontal // Peak for 1 Gz to 6 Gz Vertical // Peak for 1 Gz to 6 (lkz

sectrim 2 Spectrum 3 (X = ()| Spectrum 3 (X |
Ref Level 107.00 cBuv - RBW 1 MMz Ref Level 10700 dBuv - RBW | MHz
e att 10 0B SWT 5 mi @ VBW 3 MHZ Mode Auto Swieep e att 10 0B SWT 5 mi @ VBW 3 MHZ Mode Auto Swieep
@ 1Pk View @ 1Pk View
Mz{1] #5.97 dipv| Mz{1] #7.53 dipv|
100 df 261000 GHz| 100 df 2.16140 GHz|
M) 46,62 By M) 47,68 digy
o0 dByv- 1.74170 GHy| o0 dByv- 183570 GHy|
B0 dbg- B0 dbg-
0 g - 0 g
€0 di €0 iy
|
SO diy i SO diy ¥ L,. I
----------- I Ve T TRt I BT DREORY SORPRI SRSURRRTR YRS SN | A SR iumaumantt¥ IECVRRY, TV NP [ENPRUS NESVRSUIS PSS | VTSRS SRS T RRERS Gy | e CERETINY R
40 dly 40 dlys
30 By 30 by
20 CBUN- . 20 CBUV:
10 dBy - 10 dBy
Start 1.0 CHz 691 pts Stop 6.0 GHz Start 1.0 CHz 691 pts Stop 6.0 GHz
Marker || |marker |
Type | Ref | Tre | stimulus | | Function | Function Result { Type | Ret | Tre | stimulus 1 | Function_ | Function Result I§
ML 1 1.7417 GHz 46.62 dBLV ML 1 1.B357 GHz 47.68 dB.v
M2 1 2.61 GH2 45.97 dayy M2 1 2.1614 GH2 47.53 dapv

-.— | Measuring.. m 4| L -.— | Heasuring.. m
Horizontal // Peak for 6 Gz to 18 Gz Vertical // Peak for 6 Gz to 18 (lk

Qa @] Spectrum 4 EI | = i (%] @] Spectrum 4 EI =
Raf Lavel 97.00 dapv - RBW 1 MHz RefLavel 97.00 dapy - RBW 1 MHz
Art 10 0B SWT 36 ms & VBW 3 MHz  Mode autc Sweep Art 10 0B SWT 36 ms & VBW 3 MHz  Mode autc Sweep
[oiek view | R
90 diy S0 diy
B0 iy €0 oy
70 di- . 70 o
60 abyy- T 60 by
S0 oiy! S0 oiy!

A

s » A T T e, L R P o ot o ki - et A a1
‘:trnm o M A ey e B Wy Ty ey e o Mt b :- nmf'ﬂ,\ e T T e | UYL PO U OO E T
30 o 30 o
20 B T 20 B
10 g 10 g
0 dBgv 0B
Start 6.0 GHz G921 pts Stop 18.0 GHz Start 6.0 GHz G921 pts Stop 18.0 GHz
Marker || [Marker |
— — — -
Measuring...  EUANERAND i & Measuring...  EUANERAND i ]
e J # | L e J #

Note.
1. No spurious emission were detected above 6 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3
Distance of measurement: 3 meter
Channel: 149
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1155.60 56.00 Peak H -8.14 - 47.86 74.00 26.14
2342.30 48.84 Peak H -0.31 - 4853 74.00 25.47
2125.20 46.29 Peak \Y; -0.72 - 4557 74.00 28.43
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(MEz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
5725.00 54.67 Peak H 10.87 - 65.54 122.20 56.66
5723.62 54.87 Peak H 10.86 - 65.73 119.05 53.32
5725.00 58.19 Peak \Y; 10.87 - 69.06 122.20 53.14
5724.48 58.32 Peak \Y; 10.87 - 69.19 121.01 51.82
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum (%] (%} £ L Spectrum a (%} £ -
Ref Level 107.00 g5uv - RBW L MHz Ref Level 107.00 s8uv - RBW L MHZ
“ Att 10 0B SWT 1ms & VBW 3 MHZ  Mode Sweep w ALl 1008 SWT 1ms & VBW 3 MHI  Mode Sweep
[@1Pk View [@1Pk View
ME{1] 54.87 dipv| Ms{1]
100 day 5.723620 GHz| 100 day
_ M1l 45,66 ditgv] _ M)
S0 OB .u.!:.‘.uutfnf‘m S0 OB
B0 BB- J' B0 BB-
70 BB - l 70 BB
60 i A 3 B
M
=0 dogs " " » =0 8y
et REEIFIREININ (SN, [ DT e PRSP YR, TR SO . ¥ P PV [SRTVRPRA, R I T PP TSt LR TR [, SR
40 cBg- 40 cBgv-
=0 dibiy =0 dibiy
20 dbys 20 by
10 oy 10 oy
Start 5.46 GHz 691 pts Stop 5.755 GHz Start 5.46 GHz 691 pts Stop 5.755 GHz
Marker Marker
Ref | Tre Stimulus Rasponse Function Funetion Resull Ref | Tre Stimulus Rasponse Function Funetion Resull
N 1 .88 Gz | 45,66 A8V M| 1 .88 Gz | 4564 A8
mz| 1 5.7 GHz | 46,20 dBpy | 2| 1 5.7 GHz 45.06 dapv |
M3 1 5.72 Gz | 50,84 dayy M3 1 5.72 GHz | 52,24 dayv
M| 1 5.725 GHz 54.67 dayy M| 1 5.725 GHz 5B8.19 dapy
M& 1 5.TE362 GH2 54.87 dapv | ME 1 5.72449 GH: 56.32 dapv |
) e N ) e T T

Horizontal // Peak for 1 Gz to 6 Gz

Vertical // Peak for 1 (z to 6 (i

Spectrum 3
Ref Level 107.00 sBuv w RBW 1 MHz
Att 1008 SWT Sms & VBW 3 MHI  Mode Auto Sweep
@ 1Pk View

®

=

Ref Level 107,00 s6uY » RBW 1 MHz
At 1008 SWT 5ms & VBW 3 MH:
[@ 1Pk View

Mode_Auto Sweep

Mz{1] 40.04 ddpv| Mi1] 4629 diyv|
100 iy 2.34230 GHY| 10 212520 GH7|
sa[1] H6.00 diuy]
o0 dByv- 115560 GHz| 90 s
B0 dBy- B0 diu-
70 diys 70 diys
ﬁn:!m. 80 ey
50 iy - L !
0| t —— 11
Fe iz SR NPYIVON 3 AP PR EFUURN IR oo I 7 | i i P !
e SR tes NEVASATP) PO (YRS RSREITY TR R e S P I
40 ciy
30 oBy
30 B
20 CBUN-
20 cByA-
10 cl—t
Start 1.0 GHz 691 pts Stop 6.0 GHz L0 oy
Macker Start 1,0 GHz 691 pis Stop 6.0 GHz
Type | Ret | Trc | stimulus | |__Function | Function Result ||| [marker ]
M1 1 11585 GHz £6.00 B Type | Ret | Trc | Stimulus | | Function__| Function Result |
M2 1 23473 GHz 4854 dayv M3 1 21753 GHz 45,79 dayv ]
e e
Spectrum 4 (& L Spectrum 4 (& L
Ref Level 37.00 dapv - RBW L MHz Ref Level 37.00 d2gv - RBW | MHz
e _att 100E  SWT 36 ms @ VBW 3 MMz Mode Auto Sweep e _att 100E _ SWT 36 ms @ VBW 3MHz _ Mode Auto Sweep
@ 1Pk View @ 1Pk View
%0 chg %0 chg
B0 CEN- B0 CEN-
70 A 70 oia
0 chy 0 chy
g N } I b,
ratditmin .A’.'I'(I'v'. Ao oty 5% ey at 3 2 Sl " .L‘A‘\.'h“f ~ty™ ity f\-"k e ol oy -l = A W i H\ ».-,«,,M ‘NH"J}"‘
P i e P i e ¥ e s, ST PO 2l Bl P ot AT 1. i e V' T P SN
30 oy 30 oBy
10 cB 10 cB
0 déy 0 déy
Start 6.0 GHZ 691 pis Stop 16.0 Gtz Start 6.0 GHZ 691 pis Stop 16.0 Gtz
Marker | Marker |
C_ T e - (L
Hea: = P e o P

Note.

1. No spurious emission were detected above 6 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3
Distance of measurement: 3 meter
Channel: 157
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin

(i) (dBV) Detect mode (HIV) (dB)

(dB) dB@&V/m) | (dBuV/m) (dB)
2 161.40 47.33 Peak H -0.65

- 46.68 74.00 27.32

2 349.50 47.28 Peak H -0.30 - 46.98 74.00 27.02
2125.20 46.48 Peak \Y% -0.72 - 45.76 74.00 28.24
Horizontal // Peak for 1 G to 6 G Vertical // Peak for 1 G to 6 G
" Spectrum3 (&) ﬁ peetaim @ (<) spectrum 3 (X [@
Ref Level 107.00 cBuv - RBW 1 MMz Ref Level 10700 dBuv - RBW | MHz
e _att 10 0B SWT 5 mi @ VBW 3 MHZ Mode Auto Swieep e att 10 0B SWT 5 mi @ VBW 3 MHZ Mode Auto Swieep
@ 1Pk View @ 1Pk View
M2(1] 47.20 ddpVv| Mi1] A8 digiv|
100 dey 234850 GHz] 10 7.12520 GHz
sa[1] 47,23 dipV|
o0 dByv- 2. 16140, GH, 90 s
80 diyv B0 cou:
70 iy 70 dbys
00 ooy || &0 diy II
50 dbys t — |
R 0, 8 S S GRS S o G | s o s OIS S OO e SO
L oy 40 ofiys =
30 by
30 B
20 o
20 diy
10 dBy -
Start 1.0 GHz 601 pts Stop 6.0 GHz 10 oy
Marker Start 1.0 GHz 691 pis Stop 6.0 GHz
Type | Ref | Tre | stimulus | | Functlon | Function Result I Marker
M1 1 2.1614 GHz +7.33 dBv Type | Ret | Trc | Stimulus | | Function__| Function Result |
M2 1 2.3485 GH2 47.28 dapv M1 1 2.1252 GH2 45 48 dagy
T T EERR T | ! T a1 g
Horizontal // Peak for 6 Gz to 18 Gk Vertical // Peak for 6 Gz to 18 Gk
" G0 Spec G Spectrumd @ = pectrum 2. Spec G Spectrumd @ [=
Ref Level 37.00 dapv - RBW 1 MMz Ref Level 37.00 d2gv - RBW | MHz
e att 108 SWT 36 ms & VBW 3MHz  Mode Auto Sweep e att 108 SWT 36 ms & VBW 3MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
S0 By &0 by
B0 cBLN- B0 cBLN-
70 dBy 70 oy
&0 B &0 B
PP Tt ea W OIS SRS SO SO VP e s [ [ Vgt MUY S NOW TS TRY.0 NN M e e~
30 dhy- 30 dhy-
0 cige 0 cige
10 cB 10 cB
O degh, 0 deg,
Start 6.0 GHz 691 pis Stop 16.0 GHz Start 6.0 GHz 691 pis Stop 16.0 GHz
Marker Marker
X v [ )il (I
j | Measuring.. ] yanl j | Measuring.. ] P

Note.

1. No spurious emission were detected above 6 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3
Distance of measurement: 3 meter
Channel: 165
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 342.30 47.94 Peak H -0.31 - 47.63 74.00 26.37
1727.30 55.95 Peak Vv -3.77 - 52.18 74.00 21.82
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
5850.00 48.70 Peak H 11.78 - 60.48 122.20 61.72
5851.39 48.90 Peak H 11.78 - 60.68 119.03 58.35
5850.00 47.51 Peak Vv 11.78 - 59.29 122.20 62.91
5850.61 47.25 Peak Vv 11.78 - 59.03 120.81 61.78
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | 'r$ Spectrum | 'r$
'9‘3’-3'3?1: Maf1] ‘-‘f’ﬂ'ﬁﬂﬁ Maf1]
B0 cn;v'll BO cBuv
7:vsuw;“ 7:vsuw!-,
&0 g —t "\_;;-: 60 dign x ',\ -
"i cfl ) . i ~ASEEEREE SRR T -;:«-\.'-.— SRS TN (—— A" cfl ) \"‘."‘T-_- PRI T PR vy ovmmas | [TrEgYeDy R ST e
:: aBL" "-‘b‘—.'
10 diyA- - 10 diyA- -
Mdd:r Ref | Tre | B Mdd:r Ref | Tre | T

—
| Heasuring. QUENERIEN W8

#

—
| Measoring. ERRRRRRED W &
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Horizontal // Peak for 1 Gz to 6 Gz Vertical // Peak for 1 Gz to 6 Gz

Spectum 3 (&) o Specum3 (%) =
Ref Level 107.00 gBuv - RBW L MHz Ref Level 10700 dBuv - RBW L MHz
o att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep o att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi1] 47,94 divuv| Mi1] 55.95 dipv|
10 2.34230 GHz| 10 1.72720 GHz|
o ; I o H 1
B0 by ¢ B0 das T
B0 B~ . B0 B~
70 diy 70 cigs
€0 dey &0 by
. [ -
50 dBv: - ! 50 gB L I
5 A A\ —rAiL, b
Binkiinas e c LI PR LT RN IR SNTTEIRER TRRSRPRN ST S ST o PR Ly LRI AR SO PRI RGN PSSR SRS VR e v T
i i 40 ciy
30 o 30 B
20 CBy- . 20 CBy-
10 gy 10 gy
Start 1.0 GHz 691 pls Stop 6.0 GHz Start 1.0 GHz 691 pls Stop 6.0 GHz
Marker 1 Marker 1
Type | Ret | Trc| Stimulus |_» | Function | Function Result | Type | Ret | Trc| Stimulus |_» | Function | Function Result |
1 2.3323 GHz +7.54 dapy 1 1.7272 GHz 55.95 dapy

Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gk
Spectrumd @ (7 | (s | Spe ] seecnm s ®| [

Ref Level 37.00 d2uv » RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ

e _ALL 10 0B SWT 38 ma & VBW 3 MHZ  Mode Auto Sweep e _ALL 10 0B SWT 38 ma & VBW 3 MHZ  Mode Auto Sweep

[@17k View [@17k View

&0 aby S0 oBy

B0 diuy: T B0 diuy:

70 diy T by

40 dans 60 CBYA-

A i . ke, A
sty | L e, M. A | L Ay, ey, Ay ity N At Ay = PR TN e ™
i ewarutH R, ey W Rt v e, B e T T P TL P T !

PPN eahtn™l ATV o T s e W T P SOT Y s ool ol e ay o A Mgty e

30 By 30 By

10 SBy T 10 SBy

0 diy 0 déy

Start 6.0 GHz 691 pts Stop 18.0 GHz Start 6.0 GHz 691 pts Stop 18.0 GHz
Marker | Marker
L

X el | — T

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

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 4 KES A4



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0004-R1
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (40) of (53)
www.kes.co.kr
Mode: UNII-1_n(HT20)
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 814.00 46.30 Peak H -2.93 - 43.37 74.00 30.63
2 349.50 46.91 Peak H -0.30 - 46.61 74.00 27.39
2 863.20 46.27 Peak H 1.31 - 47.58 74.00 26.42
1.835.70 46.10 Peak \Y; -2.70 - 43.40 74.00 30.60
2 161.40 47.39 Peak \Y; -0.65 - 46.74 74.00 27.26
2277.10 46.42 Peak \Y; -0.43 - 45.99 74.00 28.01
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuv) etect mode (HV) (dB) (dB) (dBV/m) (dBV/m) (dB)
4744.80 45,68 Peak H 7.10 - 52.78 74.00 21.22
4 622.10 46.25 Peak \Y; 6.08 - 52.33 74.00 21.67

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

T =]
Spectrum '“LB Spectrum '“LB
Ref Level 107.00 g5uv - RBW L MHz Ref Level 107,00 dauv - RBW L MHZ
b ALL 1008 SWT 1ms & VBW 3 M-I Mode Auto Sweep b ALL 1008 SWT 1ms & VBW 3 M-I Mode Auto Sweep
@ 1Pk View @ 1Pk View
mz(1] 45,60 dDpV] mz(1] 36,25 dbgV|
100 dey 474480 GHZ| 100 dey 4.62210 GHz|
M) #3913 dityy] M1l 4284 digV]
SO OBy 1.50000 GHZ, S0 Al 1.50000 GHz,
B0 iy . B0 iy :
. [ [
70 B I ] 70 o H
€0 i €0 i
S0 dBiA I B
¥ . N, [ R ¥ q
B e s LT Ve S VSR PVOYISSRPng Sry) SRR s, 3 O B s Rt ELR s PSP SNSRI (VP T )
30 BN
20 oy oy
10 dg 10 dg
Htart 4.4 GHz L91 pts Stop 5.2 GHz Htart 4.4 GHz L91 pts Stop 5.2 GHz
Marker || |marker 1
Type | Ref | Tre | atimulus | mesponse | Function | Function Rosult | Type | Ref | Tre | atimulus | ®esponse | Function | Function Rosult
M1 1 4.5 GHz 43,13 dayv M1 1 z 42,84 dayv
Mz 1 4.7448 GHz 45.68 dapy mz 1 4625 dapy
[1E] 1 5.15 GHz 43.04 dayv [1E] 1 4366 dayv

Teatarnas URNRARED O

o

—
T Measurng. @UANARAAD W
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Horizontal // Peak for 1 Gz

to 6 Gk

Vertical // Peak for 1 Gz to 6 Gz

Spectrum 3 (3]

=

Spectrum 3

®

=

Ref Level 107.00 s5uv - RBW L MHz Ref Level 107.00 s8uv - RBW 1 MHZ
o ALL 1008 SWT Sms & VBW 3 MHI  Mode Auto Sweep o ALL 1008 SWT Sms & VBW 3 MHI  Mode Auto Sweep
[@17k View [@17k View
Mo[1] 46.27 dbpv| Maf1] 46,42 dDpV|
100 o8, 2 86320 GH| 100 o8, 227710 G|
Maf1] 4630 ditgiv| s3] H6.10 divgv)
SO OBy 1B 140D GHE SO OBy 182570 GHE,
B0 iy - B0 ey
|
70 oy r 70 oy
60 diy- 60 diy-
S0 dBy - 0 iy I ]
T ]
T TIEN N, (SO GRS 18 TS, D NSS! S e OB i st i, e WO IR, . T SRR NEPGRPE NENUEPPS RSP (RIS R | AR PETIS
40 iy &0 iy
30 BN 30 it
20 oby 20 oby
10 dy 10 dy
start 1.0 GHz 591 prs Stop 6.0 GHz start 1.0 GHz 591 prs Stop 6.0 GHz
Marker | [markes |
_Type | Ref | Tre | Stimulus | mesponse | Function | Function Result | _Type | Ref | Tre | Stimulus | mesponse | Function | Function Result |
M1 1 1.814 Gz | 46,30 dapv M1 1 1.6357 ohz | 46,10 dBpv
m2 1 2.3485 GHz 46.91 dapy m2 1 2.1614 GHz 47.3% dapv
[1E] 1 26633 GH2 46,27 dayv | [1E] 1 23771 GH2 46,42 dapv
) Fearurna- LRI W )i n
ea [TT] d e

Horizontal // Peak for 6 Gz

to 18 (i

Vertical // Peak for 6 Gz to 18 Gk

=

Spectrum 4 (& Spectrum 4 (& I o
RefLevel 97.00 dépV = RBW 1 MHz RefLevel 97.00 dépV = RBW 1 MHz
ALt 10 d6  SWT 36 ms & VBW 3 MHz  Mode Auto Swesp ALt 10 d6  SWT 36 ms & VBW 3 MHz  Mode Auto Swesp
[@ 17k view [@ 17k view
S0 oBy S0 oBy
80 chuv- 80 chuv-
70 A 0 dbiA
A0 gt 0 B
Lo L ) i £
hoartririon, | A Lo, L oy A A PR B W T Ty R . e 0 e e a i ol ar
Pt e catiina et ™ ol bt o Pt i = O i o P oot poaditilore e ot e G e el LT i a1 b
30 B 30 B
10 By 10 By
0 diy 0 déy
Start 6.0 GHz 691 pts SlllE 18.0 GHz Start 6.0 GHz 691 pts SlllE 18.0 GHz
Marker | Marker |
X v )i (L
H p H p
I o A L = ]

Note.

1. No spurious emission were detected above 6 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-1_n(HT20)
Distance of measurement: 3 meter
Channel: 44
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2125.20 45,67 Peak H -0.72 - 44.95 74.00 29.05

1835.70 46.73 Peak \Y -2.70 - 44.03 74.00 29.97

2 161.40 48.68 Peak \Y -0.65

- 48.03 74.00 25.97

sectrim 2 Spectrum 3 (X a2 o ()| Spectrum 3 (X a2
Ref Level 107.00 gBuv - RBW 1 MMz Ref Level 10700 dBuv - RBW L MHz
o _att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep e att 10 0B SWT Sms @ VBW 3MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mi1] 4567 divuv| M2(1] 40.60 ddpv|
Lo 7125670 GHr 100 df 2.16140 GHz|
Maf1] 4673 dingiv|
50 dB: OO By 163570 GHe|
B0 cou: 80 diyv
0 diigs 0 iy
&0 ciy 40 oy
=0 onpv- . ?:»u.b.:_ P T I Lk shed
i 20 el ol il N (U ) | e poie R B T L e o st PRV TRRRTRTE Wb eem Y R g,
+ iy -
30 ey
30 dby
20 OB
20 CBy- .
10 B
i Start 1.0 GHz 691 prs Stop 6.0 GHz
Start 1.0 GHz 691 pts Stop 6.0 GHz Markor |
Marker Type | Ref | Tre | stimulus | | Function | Function Result I§
Type | Ref | Tre | Stirmulus | | Function__| Function Result | M1 1 18357 GHz 46.73 dBpv
M1 1 2.1252 GH2 45.67 dapv M2 1 2.1614 GH2 4868 dagy
1 | Measuring.. =“~| = P L J1 | Heasuring... -“ﬁ = i
Ref Level 97.00 dépy = RBW 1 MHz Ref Level 97.00 dépy = RBW 1 MHz
Att 10 d6  SWT 36 ms & VBW 3 MHz  Mode aulo Sweep Att 10 d6  SWT 36 ms & VBW 3 MHz  Mode aulo Sweep
@ 1Pk View @ 1Pk View
&0 by &0 by
B0 diu: B0 diu:
70 dBus 70 dBus
0 cBA- 0 cBA-
i A . A AN i . A PR e
ety LT #, = e | T ; i LA ] Tebgthn b fsmtniitey L PRTH A, L P e il W
= e S T \"-f\a'\_,— S o T aa _.,.,,,:z" p—y 20 A ,._.,e—' bl it peted - .:dwj':—,,'_J.’_f‘\‘_" T St
0 By 0 By
0 cige 0 cige
10 BB 10 BB
O degh, 0 deg,
Start 6.0 GHz 691 pts Stop 16.0 Gz Start 6.0 GHz 691 pts Stop 16.0 Gz
Marker Marker
e - m e - ﬁ_
)i | Heasuring.. [T] 4| L )i | Heasuring.. [TIIIT] 4

Note.

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

Distance of measurement:

Channel:

Spurious

UNII-1_n(HT20)
3 meter
48

Frequency
(M)

Level

(dBV)

Ant. Pol.
(H/V)

CF
(dB)

DCF
(dB)

Detect mode

Field strength
(dBuV/m)

Limit Margin

(dBV/m) (dB)
373150 46.54 Peak H 2.82 - 49.36 74.00 24.64
1835.70 48.11 Peak v -2.70 - 45.41 74.00 28.59
2 161.40 48.78 Peak v -0.65 - 4813 74.00

25.87

34 3 Spectrum 3 (3 | = 3 Mm@ Spectrum 3 (X =
Ref Level 107.00 s5uv - RBW L MHz Ref Level 107.00 s8uv - RBW 1 MHZ
o _att 10 B SWT 5ms @ VBW 3 MH:  Mode Auto Sweep e att 10 B SWT 5ms @ VBW 3 MH:  Mode Auto Sweep
[@17k View [@1Pk View
Mi1] 4 54 digv| M2(1] 40.70 ddpv|
10 .7F150 GHE 100 dRy 216140 GH]
M1l +.11 dig|
90 dB 0 dBgA" 182570 GHE,
B0 di 80 di
0 diigs 0 iy
80 deas 0 digs |
=0 chu : o T O O i TR I I Py
Baam L SRS [N NI T PR -u\—-—«l-w ST e S | TR PELCET pBie LSS IR, PR SRR P Y e e P PUpTY et o - e,
+0 cfgs -
30 by
30 by
20 OB
20 B
10 cBuv-
i Start 1.0 GHz 691 prs Stop 6.0 GHz
Start 1.0 GHz 691 pts Stop 6.0 GHz arker 1
Marker Type | Ref | Tre | stimulus | | Function | Function Result I§
Type | Ref | Tre | Stirmulus | m | Function__| Function Result | M1 1 18357 GHz 48,11 dBpv
M1 1 37315 GHe 46, 54 BV M2 1 2.1614 GHz 4B, 78 dayv
T N 1 T N 1
pectrum 2 (1)] Spec Sl Spectrum 4 (&) = pectrum 2 (1)] Spec Sl Spectrum 4 (&) =
Ref Level 97.00 dauy = RBW 1 MHz Ref Level 97.00 dauy = RBW 1 MHz
Att 10 08 SWT 36 ms @ VBW 3 MHz  Mode suto Swesp Att 10 d6  SWT 36 ms & VBW 3 MHz  Mode aulo Sweep
[@ 17k View [@ 17k View
&0 by &0 by
B0 BN B0 BN
70 dBus 70 dBus
0 CBLA- 0 CBLA-
" W
ity A P F TR o ) = prman et e FaX fovsdmag | AL Lt . 5 . Pl L s
LT I PR TP PR (P TIPS R MRy Te T DO, e SRR LT e SRV L TG TS TSRt SOSN V (N B gl
40 dop- . L s b Lt b 40 dav—T fadi B~ ] B~ s "o aBrus 2
30 CBy- 30 CBy-
0 dey 0 dey
10 By 10 SBy
0 dEgn 0 deg,
Start 6.0 GHz 691 pts Stop 16.0 GHz Start 6.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
- L -
1 | Heasuring.. EH“ = ] 1 | Heasuring.. m“ﬁ = 4

Note.

1. No spurious emission were detected above 6 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3(HT20)
Distance of measurement: 3 meter
Channel: 149
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2161.40 47.30 Peak H -0.65 - 46.65 74.00 27.35
2 342.30 46.93 Peak Vv -0.31 - 46.62 74.00 27.38
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
5725.00 53.49 Peak H 10.87 - 64.36 122.20 57.84
5724.48 55.80 Peak H 10.87 - 66.67 121.01 54.34
5725.00 58.43 Peak Vv 10.87 - 69.30 122.20 52.90
5723.62 57.12 Peak Vv 10.86 - 67.98 119.05 51.07
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | 'r$ Spectrum | 'r$
.[I_Zk:ll‘.w ws{1] ; 55.80 -Illf,--\«" .[I_Zk:ll‘.w ws{1]
9 Y sl .-,.!Q'.-....JEE:';"E-E; 9 Y sl 0
BO ol ' I BO ol .-'I
70 bV l 70 bV I
63 R "a, = 63 R .
A ni e PEPEFIRNE PR P S £ ey FIPREDOR] (T Te APy Myrrraures) weeamere, Besre) B S X
s i
10 diyn- - 10 diyn- -
! -.— 1 55,50 dapy —— a““" = - ! -.— 1 57.12 dapv —— a““" = -
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S s [ ERSRC) © | (s s o ) G
Ref Level 107.00 s5uv - RBW 1 MHz Ref Level 107.00 s8uv - RBW 1 MHZ
o ALL 1008 SWT Sms & VBW 3 MHI  Mode Auto Sweep po ALL 1008 SWT Sms & VBW 3 MHI  Mode Auto Sweep
[@1Pk View [@17k View
M2(1] 46.93 ddpv|
100 Ry 2.34230 GHz| 100 g8y
M1l 4730 diygv|
D By 26140 GH|
SR 90 dB
80 oy
80 by
70 oy
T B
0 digs
i &0 dhys
50 gy i
AN e L1 | —— vl !
sy e R T TR [NPPIN I EEom ey S e i :
B s o YWY L TAPE | SEPOTAY IO vl PP Y, S P ST e S
30 oby! 40 dhy
20 CBV- . 20 deis
10 cBu- 20 oiyy:
Btart 1.0 GHz 691 pts Bop 6.0 GHz
Marker | s
Type | Ref | Tre | stimulus | | Function | Function Result ] 10
M1 1 2.1614 GHz 47.30 dapy Start 1.0 GHz 691 pts Stop 6.0 GHz
mz2 1 2.3473 GH2 45,93 dayy Marker
X e — C
il Jr - A il | il = - ]
Spectrum 4 @) _% | (MY spenmt @ [F
Ref Level 37.00 d2uv » RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
po ALL 10 0B SWT 38 ma & VBW 3 MHZ  Mode Auto Sweep po ALL 10 0B SWT 38 ma & VBW 3 MHZ  Mode Auto Sweep
[@17k View [@17k View
S0 oBy S0 oBy
80 chuv- T 80 chuv-
70 oy T by
&0 oy &0 oy
+ el pmts, LA . Y P N LN L ey A - i [T P Y L,
% it i o i B W i ol o st e A Mool s bl b it e W e VYo SO, L0 i
o 30 chy
10 By T 10 By
0 diy 0 déy
Start 6.0 GHz 691 pts SlllE 168.0 GHe Start 6.0 GHz 691 pts SlllE 18.0 GHz
Marker Marker
)i e [ )i (L
il Jrr - A il | il == ]

Note.
1. No spurious emission were detected above 6 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3(HT20)
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) (dBuV/m) (dB)
2 342.30 47.77 Peak H -0.31 - 47.46 74.00 26.54
2125.20 47.20 Peak Vv -0.72 - 46.48 74.00 27.52
2 349.50 47.07 Peak Vv -0.30 - 46.77 74.00 27.23
Horizontal // Peak for 1 Gz to 6 Gk Vertical // Peak for 1 Gz to 6 G
34 Spectrum 3 (3 !% pecir < Spectrum 3 (%) !%
-‘IA:: — 1008 SWT Sms & VBW 3 MHZ  Mode Auto Sweep -‘IA:: — 1008 SWT Sms & VBW 3 MHZ  Mode Auto Sweep
: i o | L e e ftlend
1T 7342 00 B Foe ks
90 dbpv- " S0 cbv- 2.12
70 diygs 70 iy
0 ey Il 40 iy |
[ BN T
52 g L] | v
:%::wa\ bt e -J‘,I\-\Ju-.-. T e L oSt S T it L1 PRSP -"-uJ Loy 40 = ;‘ﬂ- MMJ'I‘J\”‘;:‘-—I ” i st A Iy i oot SR
CC UEL: e
20 oBuv-
20 cBpv- +
i ;;:nn.‘:n GHz 691 prs Stop 6.0 GHz
[Start 1.0 GHz 691 pts Stop 6.0 GHz Markeor 1
Marker Type | Ref | Tre | stimulus | | Functlon | Function Result |
Bl e Tt Souts | Sepae e | Fmciiu el ' e 3 s
)il N L] - | P )il T R T
Horizontal // Peak for 6 Gz to 18 Gz Vertical // Peak for 6 (lz to 18 Gz
o (O] Spse <) Spectrum4 (£ !% sectrim 2 Spec <) Spectrum4 (£ !%
:IA:: — 10cE  SWT 26 ms & VBW 3 MHI  Mode Auto Sweep :IA:: — 10cE  SWT 26 ms & VBW 3 MHI  Mode Auto Sweep
S0 dbp- S0 dbp-
;:b:;_;‘“ e S L i B LW N T ke A ) ::*":'b::”_; W L I Ty, sl S tapaionn o frvnen e o
30 dh- 30 chy-
0 diy 0 diy
10 By 10 oBy-
%:Iif.ll GHz 691 pts StuE 16.0 GHz %:Iif.ll GHz 691 pts StuE 16.0 GHz
T T RS - | N L

Note.

1. No spurious emission were detected above 6 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: UNII-3(HT20)
Distance of measurement: 3 meter
Channel: 165
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1 966.00 46.12 Peak H -1.33 - 44.79 74.00 29.21
2 161.40 47.10 Peak H -0.65 - 46.45 74.00 27.55
2 349.50 47.34 Peak H -0.30 - 47.04 74.00 26.96
1727.20 56.83 Peak \Y -3.77 - 53.06 74.00 20.94
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
5850.00 48.91 Peak H 11.78 - 60.69 122.20 61.51
5850.35 47.67 Peak H 11.78 - 59.45 121.40 61.95
5850.00 45.82 Peak \Y 11.78 - 57.60 122.20 64.60
5851.39 47.32 Peak \Y 11.78 - 59.10 119.03 59.93
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | ] Spectrum |
:‘Apl‘l — 10 G SWT 1 ms & VAW 3 MHz Mode Sweep -;‘Apl‘l — 10 GB  SWT 1 ms & VAW 3 Mz Mode Sweep
100 dBuv S5 100 dBuv 2
s Mi1f1] MK.-\;" Mi1f1]
&0 o8 &0 oty ,
70 aeyy !.. h- 70 aeyy h
60 obV: '-r“ T 60 obV: I-n_u
S0 dBA: 'qu;: - ue ——mr T S0 dBA: Iu-“:’ — - — ]
P R ——— TIPS NP SR AL PTG T s prpe RTUNTITY SESYFIRTS DEICOPORN ST 4 WP BEPEN T S S i ST
30 digpv 30 digpv
'E::E'I:L::an GH Mll:pn Stop 6.0 GHz 'E::E'I:L:ﬂ GH Mll:pn Stop 6.0 GHz
:vp:rl Ref | Tre | Stimulus 1 | Function | Functlon Result | :vp:rl Ref | Tre | Stimulus | mesponse | Function | Functlon Result
we| i T we| i L T
M5 | 4767 dapv ’ — ~'“.. “ x{; M5 T | 11 Iz 47,32 dagv ’ — a'.m' = A:
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Horizontal // Peak for 1 Gz to 6 Gz

Vertical // Peak for 1 Gz to 6 Gz

Hea:

Spectum 3 (&) o Specum3 (%) =
Ref Level 107.00 gBuv - RBW L MHz Ref Level 10700 dBuv - RBW | MHz
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Note.

1. No spurious emission were detected above 6 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gk to 40 @) — Worst case

Mode: UNII-1 HT20
Distance of measurement: 3 meter
Channel: 36 (Worst case)
Horizontal Vertical
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Note.

1. No spurious emission were detected above 18 (lfz.
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3.7 AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

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 kHiz to 30 Miz, 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.

o Conducted limit (dBzV/m)
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

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

2. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
100 Final_Result
1+ Frequency | QuasiPeak | CAverage = Limit | Margin Meas. | Bandwidth | Line | Com.
8T (MHz) (dBpV) | (dBuV) | (dBuV) | (dB) E {kHz) (d8)
ms|
. ; 0.160000 v 3453 5546 2093 1000.0 9.000 | N 19.4
7 9] 0.160000 49.47 — B548| 1593 1000.0 9.000 | N 19.4
. 0.625000 s ] 2957 4600 1643 1000.0 9.000 | N 19.6
T 401 . 0.625000 38.23 — 5600 17.77 10000 9.000 | N 19.6
g & & *4 % 1.095000 . 16.89  46.00| 2941 1000.0 9.000 N 19.8
.. & > 1.095000 30.99 — | 5600 25.01 1000.0 9.000 | N 19.8
¥ 1.250000 - 2139 4600 2461 1000.0 9.000 | N 19.9
i 1.250000 30.59 — 5600 2541 1000.0 9.000 | N 19.9
ot 18.550000 - 2524 50.00| 2476 1000.0 9.000 | N 201
e : e 4 18,550000 30.58 . B000, 2942 10000 9,000 | N 201
150K 300 400500 800 M MM AMEM G 8 M 20M 30M 18.905000 - 186.84  50.00| 3116 1000.0 9.000 | N 201
Erequency m Hz 18.905000 27.57 —  60.00| 3243 10000 9.000 | N 201
Neutral Line
| Final_Result
i Frequency  QuasiPeak | CAverage | Limit = Margin | Meas. Bandwidth | Line Corr.
wr (MHz) | (dBWV) | (dBWV) |(dBWV) (dB) | Time | (kHz) (cB)
2 et rehre - : 0.575000 - 30.26| 4600 1574 1000.0 9.000 | L1 196
% 5 BBy " 0.575000 41.44 —| 9$6.00 14.56 | 1000.0 9.000 | L1 196
g - ™ 1.115000 - 2191 46.00 24,09 | 1000.0 9.000 | L1 198
_5, 1 1 * & 1.115000 34.86 -—| §6.00 2114 | 1000.0 9.000 | L1 198
I & & 1.160000 e 2272| 4600  23.28| 1000.0 9.000 | L1 19.8
@ * 1.160000 35.55 | 5600 2045 1000.0 9.000 | L1 19.8
i 18.510000 - 12.91 30.00  37.09| 1000.0 9.000 | L1 20.2
or 18.510000 2% -~ 6000 3668 10000 2.000|L1 | 202
it et — 18.560000 e 2360| 5000 2640 1000.0 9.000 (L1 | 202
150k 300 400500 0D 1M M M M EM B 8 1OM 208 30M 18.560000 31.92 —|  60.00 2808 1000.0 9,000 | L1 202
Freauency in Hz
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. qulbratlon cellleremon | Call o
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2017.01.23 2018.01.23
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.04 2018.07.04
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2017.01.23 2018.01.23
Generator
Signal Generator Anritsu 68369B 992113 1 year 2017.02.20 2018.02.20
Power Meter Anritsu ML2495A 1438001 1 year 2017.01.23 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2017.01.23 2018.01.23
Attenuator Agilent 8493C 51401 1 year 2017.07.04 2018.07.04
Loop Antenna Schwarzbeck FMZzB1513 225 2 years 2018.05.10 2019.05.10
T“'Ogr'ft’ggﬁgba”d SCHWARZBECK | VULB 9163 | 9168-714 2 years 2017.11.28 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2018.02.15 2019.02.15
Hor Antenna | SCHWARZBECK | BBHAOLTO | oorin 2years | 20180215 | 2019.02.15
. . Wainwright WHJS3000-

High Pass Filter Instrument Gmbh 10T 1 1 year 2017.07.03 2018.07.03
. . Wainwright WHNX6.0/

High Pass Filter Instrument Gmbh 26.5G-65S 1 1 year 2017.07.04 2018.07.04

. Wainwright WLKZ1.0/

Low Pass Filter Instrument Gmbh 18G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S Scuo1l 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11

ir%"’;)dlf’f"’l‘gf SCHWARZBECK | BBV-9721 | PS9721-003 | 1 year 2017.0123 | 2018.01.23
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19

o 2016.12.13 2017.12.13

Pulse Limiter R&S ESH3-Z2 101915 1 year
2017.11.27 2018.11.27
2017.01.11 2018.01.11

LISN R&S ENV216 101787 1 year
2018.01.05 2019.01.15

Peripheral devices
Device Manufacturer Model No. Serial No.
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