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1. General information

Applicant: THINKWARE CORPORATION

Applicant address: A, 9FL., Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, South Korea

Test site: KES Co., Ltd.

Test site address:

Test Facility
FCC rule part(s):
FCCID:

Test device serial No.:

[ 13701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
X1473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.407
2ADTG-NC200
X] Production [] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test

Frequency range

Model
Modulation technique

Number of channels

Antenna specification

GIMBAL CAMERA
2402 Miz ~2 480 Mz (LE 1 Mbps)
2412 My ~2 462 M (802.11b/g/n_HT20)
2422 Mz ~2 452 ME (802.11n_HT40)
5180 M ~5 240 M (802.11a/n_HT20/ac_VHT20)

giHF'éC) 5190 Mz ~5230 Mz (802.11n_HT40/ac_VHT40)
5210 M (802.11ac_VHTS0)

5745 Mi ~5 825 Mi (802.11a/n_HT20/ac_VHT20)
gff%'c?’) 5755 Miz ~5795 Mi (802.11n_HT40/ac_VHT40)
5775 Mk (802.11ac_VHTS0)

NC-200

GFSK, DSSS, OFDM
2402 M ~2 480 M (LE 1 Mbps) : 40 ch
2412 M ~2462 M (802.11b/g/n_HT20): 11 ch
2422 M ~2452 M (802.11n_HT40): 7 ch
5180 Mz ~5240 Mz (802.11a/n_HT20/ac_VHT20) : 4 ch

giHFé o 5190 Mz ~5 230 Mz (802.11n_HT40/ac VHT40): 2 ch
5210 M (802.11ac_VHTS0): 1 ch
5745 Mz ~ 5825 Mi (802.11a/n_HT20/ac VHT20): 5 ch
Ffl;%g) 5755 Mz ~5795 Mi (802.11n_HT40/ac VHT40): 2 ch

5775 Miz (802.11ac_VHTS0): 1 ch
Chip Antenna // Peak gain: 1.86 dBi for 2.4 GHz
// Peak gain: 1.88 dBi for 5 GHz
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Power source DC 3.7 V (Battery)

H/W version MAIN Board V3.2.0
LCD Board V3.2.0
POWER Board V4.0.0

SENSOR Board V4.0.0
MOTOR Board V4.0.0

IMU Board V4.0.0
S/W version CAMERA F/F 0.0.04
GIMBAL F/'W 1.0.9

1.2. Test configuration

The THINKWARE CORPORATION // GIMBAL CAMERA // NC-200 // FCC ID: 2ADTG-NC200

was tested according to the specification of EUT, the EUT must comply with following standards and KDB
documents.

FCC Part 15.407
KDB 789033 D02 v02r01
ANSI C63.10-2013
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1.3. Information about derivative model

N/A

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

1.5. Sample calculation
Where relevant, the following sample calculation is provided
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).
=1.35+10=11.35 (dB)

For Radiation test :
Field strength level (dB4V/m) = Measured level (dBAV) + Antenna factor (dB) + Cable loss (dB) — Amplifier

gain (dB)

1.6. Worst case data rate

Worst-case data rates as provided by the client were:
2.4 Gz 802.11b : 1 Mbps, 802.11g : 6 Mbps, 802.11n_HT20 : MCS0, 802.11n_HT40 : MCS0

UNII-1 802.11a : 6 Mbps, 802.11n_HT20/40 : MCS0, 802.11ac_ VHT20/40/80 : MCS0
UNII-3 802.11a : 6 Mbps, 802.11n_HT20/40 : MCSO0, 802.11ac_ VHT20/40/80 : MCS0

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.38 dB ( SHIELD ROOM #6 )
Uncertainty for Radiation emission test Below 10l 4.50 dB (SACH#6)
(include Fundamental emission) Above 10z 490 dB (SAC#5)
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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1.8.

Frequency/channel operations

UNII-1 (for FCC)

Ch. Frequency (M) Mode
00 2402 LE 1 Mbps
20 2442 LE 1 Mbps
39 2 480 LE 1 Mbps
Ch. Frequency (M) Mode
1 2412 802.11b/g/n_HT20
6 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20
Ch. Frequency (M) Mode
3 2422 802.11n_HT40
6 2437 802.11n_HT40
9 2452 802.11n_HT40

UNII-1 (for FCC)

UNII-3 (for IC)

Ch. | Frequency (Mk) Ch. | Frequency (Mk)
36 5180 149 5745
44 5220 157 51785
48 5240 165 5825

802.11a/n_HT20/ac_VHT20 mode

UNII-3 (for IC)

UNII-1 (for FCC)

UNII-3 (for IC)

802.11n_HT40/ac_VHT40 mode

Ch. | Frequency (Mk) Ch. | Frequency (M) Ch. | Frequency (Mk) Ch. | Frequency (M)
38 5190 151 5755 42 5210 155 5775
46 5230 159 5795

802.11ac_VHTS80 mode

KES-QP16-F01(00-23-01-01)
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2. Summary of tests
Fz‘gtli,oal;til; 5 Parameter Test results
15.407(a) 26 dB bandwidth & 99 % bandwidth N/T®
15.407(a) 6 dB bandwidth N/T®
15.407(a) Maximum conducted output power Pass
15.407(a) Power spectral density N/T®
15.407(g) Frequency stability N/T®
15.205,
15.209, Radiated restricted band and emission Pass
15.407(b)
15.207 AC power line conducted emissions Pass
15.203 Antenna Requirement Pass

* N/T is Not Tested.

Note :

1.This product is equipped with an approved module, please refer to Module Report below for details.

Report No. :

FCC : NTC1712033FV00, NTC1712035FV00, TCT171018E032
IC : EC1905007RI01, EC1905007R103, EC1905007R104

2. By the request of the ap

licant, test was performed with condition below:

2.4 Ok

Mode Frequency (M) | Setting value
LE 1 Mbps 2402 ~2480 M default
802.11b 7
802.11¢g 2412 ~2462 Mh 7
802.11n _HT20 7
802.11n_HT40 2422 ~2452 Mh 7

5 @z UNII-1 (for

FCC)

Mode Frequency (M) | Setting value
802.11a 11
802.11n HT20 5180~ 5240 M 11
802.11ac VHT20 11
802.11n HT40 11
802.11ac VHT40 5190~ 5230 iz 11
802.11ac_ VHTS80 5 210 Mi 11

5 @z UNII-3 (for

IC)

Mode Frequency (M) | Setting value
802.11a 5
802.11n HT20 5745 ~5825 Mk 5
802.11ac_VHT20 5
802.11n HT40 6
802.11ac VHT40 5755~5795 Nz 6
802.11ac_ VHTS80 5 775 Mz 6
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3.

3.1.

Test results
Maximum conducted output power

Test procedure
KDB 789033 D02 v02rO01— Section E.3.a) or b)
Used test method is Section E.3.b)

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Section E.3.a)

Method PM (Measurement using an RF average power meter):

1.

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 II.B.
iil. 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.
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Limit
Band EUT Category Limit
Outdoor access point
Indoor access point 1 W (30 dBm)
UNII-1
Fixed point-to-point access point
v | Mobile and portable client device 250 mW(24 dBm)
UNII-2A 250 mW or 11 dBm + 10logB*
UNII-2C 250 mW or 11 dBm + 10logB*
UNII-3 1 W30 dBm)
Note.

1. Limit B is the 26 dB emission bandwidth.
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Test results

Detector Ant Output
Band Frequency (Mk) Mode mode Gain power Limit (dBm)
(dBi) (dBm)
5180 AV 8.67
5220 802.11a AV 8.31
5240 AV 8.48
5180 AV 8.28
5220 8_(;_%;2151 AV 8.32
5240 AV 8.84
5190 802.11n AV 8.42
UNII-1 5230 _HT40 AV 1.88 8.09 24.00
5180 AV 8.79
5220 fg,zﬁl;gg AV 8.46
5240 AV 8.48
5190 8021 1ac AV 8.64
5230 _VHT40 AV 8.65
5210 f%zﬁl;gg AV 9.11
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3.2. 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 kiz to
30 Miz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m —Cable

- o > !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz
to 1 (lz emissions.

Turn Table
im —4m
EUT
? Coaxial
Power Cable 0.8m a Cable

i—— 3m ————P| T

Ground Plane
Power

EMI Receiver
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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 (lz emissions, whichever is lower.

i Antenna
; g wer
i
i
i
EUT | N .‘i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i - \
¢ [ N
Turntable i Im \
Sm
r~ Pre-amp +—‘_|;|%§

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
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, 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.

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 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. 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.

2. 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.

3. 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.

4. The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
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5. Spectrum analyzer settings for /<1 (ffz:
Span = wide enough to fully capture the emission being measured
RBW =100 Kz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 Glz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mk
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@'Eﬁ@@@@@@

7. Spectrum analyzer settings for / =1 (lfz: Average

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

RBW =1 Mk

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 (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.

HLOe

53]

O
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Note.

1. f<30 Mt, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dw/Ds)
f =30 Mz, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dn/Ds)
Where:

F¢ = Distance factor in dB
Dn = Measurement distance in meters
Ds = Specification distance in meters

2. Field strength(dBxV/m) = Level(dBgV) + CF (dB) + or DCF(dB)

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

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

7. 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. According to exploratory test no any obvious emission were detected from 9 kiz to 30 M.
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.

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 (Mk) Distance (Meters) Radiated (¢V/m)
0.009 ~ 0.490 300 2400/F (kltz)
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 Miz, 76 ~ 88 Mz, 174 ~ 216 ME 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 (llz band: all emissions outside of the 5.15-5.35 (lz band
shall not exceed an e.i.r.p of =27 dBm/Mtz.

(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:

1) 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 §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 (Hz 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 I1.B.1.a), and the number of sweep points across duration T exceeds 100.
For the band 5.15-5.25 (liz

For the band 5.150-5.250 (Hz

Ton time Period Duty cycle Duty cycle Duty cycle correction
Test mode : factor
(ms) (ms) (Linear) (%)

(dB)
802.11a 2.077 2.176 0.95 95.45 0.20
802.11n_HT20 1.942 2.071 0.94 93.77 0.28
802.11n_HT40 0.954 1.108 0.86 86.10 0.65
802.11ac_ VHT20 1.952 2.046 0.95 95.41 0.20
802.11ac_ VHT40 0.960 1.060 0.91 90.57 0.43
802.11ac_ VHT80 0.476 0.598 0.80 79.60 0.99
Note:

Duty cycle (Linear) = To, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11a 802.11n_HT20

sl || cF5.22 64z s 500.0 ps/
2 Marker Table

Type  Ref | Trc
M1 1
1
1

Function Result

[ ]
D3 M
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802.11n_HT40 (MCS0) 802.11ac_VHT20 (MCS0)

MultiView 38 Spectrum X Spectrum 2 MultiView 58 Spectrum X Spectrum2
Ref Level 19.13 dB:  RBW 5MHz Ref Level 1913  RBW 5MHz seL
A © SWT 2ms © VBW 5MHz B SWT 5ms © VBW 5 MHz

oI
1Pk Max |12
8

© 1Pk Max
031

200.0 s/ || CF 5.22 GHz

XValue Function Result Function Result
576.0 ps X [ -

954.0 ps
1108 ms

o
i} e

MultiView 22 Spectrum X Spectrum2 Spectrum X Spectrum2

m  RBW 5MHz seL
2508 © SWT 2ms © VBW 5 MHz
o

Ref Level 19,13 d8m © RBW 5MHz
. © VBW 5MHz

1Pk Max
o3 1

A

2000 s/ || CF 5.21 Ghz 1001 prs

YValue Function Result
-40.46 dBm

0.70dB
598.0 ps 1.77dB

20230021

T 20230821

= 21318
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Test results (Below 30 M)

Mode 802.11ac_ VHTS80
Channel 42 (Worst Case)

Distance of measurement: 3 meter

Parallel

Level [dB (pV/m) ]

s ok

L A

o

0.100 1.000 10.000 30.000

Freauencv [MHz 1

Note.
1. No spurious emission were detected under 30 Mk.
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Test results (Below 1 000 Mk)

Mode

Channel

Distance of measurement:

802.11ac_VHTS80

42 (Worst Case)

3 meter

Horizontal // Vertical

ap
80
70
- [
& E
; 50 F r
- . |
- i
5 30
.0 B | Ll
10 WJW«““ bt L bl b ;"_'.l WW
30.000 50.000 100.000 500.000 1000.000
Frequency [MHz]
Final Result
No. Freguency Pol Reading c. £ Result Limit Margin Height Lngle Remark
P QF QF QF
[MH=] [dB (pV) ] [dB(1/m) ] [dB{pV/m)] [dB(pVi/m)] [dB] [cm] [deg]
1 249.948 H 43.0 -11.1 31.%9 46.0 14.1 104.0 46.7
2 249.948 v 41.1 -11.1 30.0 46.0 le.0 150.1 113.7
3 406.845 H 3%.6 -7.1 32.5 46.0 13.5 107.0 176.2
4 450.010 H 44.5 -6.3 3.2 4c.0 T.8 103.0 1%7.9
3 450.010 v 44.7 -6.3 38.4 46.0 7.6 150.1 91.6
6 550.041 H 38.0 -4.7 33.32 46.0 1z2.7 1%9.8 132.7
7 550.041 v 46.8 -4.7 42.1 46.0 3.9 103.0 138.2
8 €50.073 H 41.23 -3.7 37.6 46.0 2.4 102.0 27.4
9 €50.073 v 43.4 -3.7 39.7 46.0 6.3 100.0 53.9
10 T74%.883 v 8.1 -2.3 35.8 46.0 10.2 150.1 27.7
11 785.994 H 4z2.2 -2.1 40.1 46.0 5.9 103.0 35%9.9
12 785.9%94 v 44.7 -2.1 2.6 46.0 3.4 143.0 203.1
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Test results (Above 1 000 Mk)

Mode: 802.11a
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1179.23 48.17 Peak H -8.78 - 39.39 74.00 34.61
1179.73 46.80 Peak A% -8.78 - 38.02 74.00 35.98
1331.20 51.96 Peak H -7.54 - 44.42 74.00 29.58
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
4507.28 42.55 Peak A\ 3.60 - 46.15 74.00 27.85
5137.69 44.05 Peak H 6.45 - 50.50 74.00 23.50
5 148.30 49.16 Peak H 6.45 - 55.61 74.00 18.39
5148.30 29.39 Average H 6.45 0.20 36.04 54.00 17.96
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ®] [@] Spectrum 4 @] [@]
i}:f::"' T R SWT 10.1ms @ VW 3 _ Mode Swoep Z‘EL;“' P HE W 10.1ms @ VW 3 M Mode Sweep
90 dBy m1[1] 4405 By 00 dByt M1[1] 42.55 dBpY)
.:-akwb‘)l Wit “‘ " " SPRT N peper ‘A'..'k. e - v‘_‘ ‘ m:‘ \Y.u 'Yt"u Ay v L A‘L ‘f,‘f;‘"‘ n.' v ..‘ -.-u n ".vv - Iﬂ
Start 4.4 GHz 10001 pts Stt£5.lﬂ GHz Start 4.4 GHz 10001 pts StES.lB GHz
L 11 ] Measuring...  WRRNRRALD W Vi 11 | Measuring..  @RANNNNED Wl y
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Restricted band // Horizontal // Average Restricted band // Vertical / Average

Spectrum 4 ®] [@]

Ref Level 93.00 dBpv @ RBW 1 MHz

Att Sde SWT 10.1ms @ VBW 3 MHz Mode Sweep

SGL Count 100/100

[@ 1Rm AvgPwr

50 deps M1[1] 28.58 dBpY|
5.1376890 GHz

mM2[1] 29.39 dBpY|

80 dey 5.1482960 GH:

70 dBy

60 dBy
S0 dBy N / A

40 dey
A0AUL M N ”Y'/

Ch LA AN

20 dBy

10 dep!

0 dby = Fz_|

Start 4.4 GHz 10001 pts Stop 5.18 GHz
-
)i ] Ready  GHRNRANRN W 7

JL

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

Spectrum ® 0 © Spectrum ® © ©
Ref Level 98.00 dBpv @ RBW 1 MHz Ref Level 97.00 depv @ RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 3 MHz _Mode Sweep aAtt 10d8  SWT 10.1ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk Max [0 17k Max
M1[1] 51.96 dBpVY| M1[1] 46.80 dBpV]
90 1.331220 GHz| 90 dB! 1.179730 GHz|
" m2[1] 48.17 dBpV|
1.179230 GHz|
80 dBy 80 dBy
70 dey 70 d8y
&0 oy 60 dBy
M1
sdlau} SOvB!
pin e 0 g A %mmnmwmmmmmmmwm
30 deus 30 dey
20 dBpt 20 dBp!
10 dey 10 dep
F F2
F: 3
0dey ; 0 dby i ‘\
Start 1.0 GHz 10001 pts Stop 6.0 GHz. Start 1.0 GHz 10001 pts Stop 6.0 GHz
— ——
i T
T J Measuring... EENNELLD W Y JU | Measuring...  QERRERRED W P

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

Spectrum 4 ® (x) (x) — Spectrum4  ® (x) (x)

Ref Level 85.00 dBpv ® RBW 1 MHz Ref Level 85.00 dBuv ® RBW 1 MHz
Att 0dB  SWT 48ms @ VBW 3 MHz _Mode Sweep Att 0dB  SWT 48 ms @ VBW 3 MHz _Mode Sweep
[@ 1Pk Max (@ 1Pk Max
80 dBy 80 dey!
70 dBy 70 dBpt
60 dBy 60 dBy!
50 dBy 50 dept

10 dep! 10 dBy
0 dep! 0 dey
-10 dep! -10 dBy!
Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz
— - —_— - - — —
| Measuring...  GRRNNANED W6 4 Measuring... QENANRNLD W 74
Note.

1. No spurious emission were detected above 6 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11a
Distance of measurement: 3 meter
Channel: 44
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) (H/V) (dB) (dB) (dBNV/m) (dBV/m) (dB)
1 000.25 47.13 Peak H -9.97 - 37.16 74.00 36.84
1096.24 4592 Peak A% -9.33 - 36.59 74.00 37.41
Horizontal // Peak for 1 G to 6 Gz Vertical // Peak for 1 Gk to 6 Gz
Spectrum (X) (x) (x) Spectrum () (x) (x)
Ref Level 95.00 dBpy @ RBW 1 MHz Ref Level 97.00 depy @ RBW 1 MHz
Att 10 dB SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att 10 de SWT 10.1 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 47.13 dBpV| M1[1] 45.92 dBpV]
00 ey 1.000250 GHz| 90 d 1.096240 GHZ|
80 dBp! 80
70 d 70 day
50 dBp BA dBp!
20 d 20 dey
104 T 10 d y
» i i
Start 1.0 GHz IDIEH pts S(ﬂ’ 6.0 GHz 2!1 1.0 GHz 10001 pts Stop 6.0 GHz. |
)i ] Measurin o QNRNRRRND W 4 )i Measuring...  WERRERNED e 4
Horizontal // Peak for 6 Gz to 18 (i Vertical // Peak for 6 Gz to 18 Gk
Spectrum4  ® (x) (x) Spectrum4 @ (x) (x)
Ref Level 85.00 dBpv @ RBW 1 MHz Ref Level 85.00 dBpY @ RBW 1 MHz
Att 0 dB SWT 48 ms @ VBW 3 MHz Mode Sweep Att 0 de SWT 48 ms @ VBW 3 MHz Mode Sweep
[@ 1Pk Max (@ 1Pk Max
80 dBp 80 dey!
70 dBp 70 dBp!
60 dBp! 60 dBp!
50 dBy 50 dBp!
40 dBy
20 dBy 20 dBy!
10 dept 10 dey
0 dBp! 0dey
-10 dBp -10 dey!
Start 6.0 GHz 10001 pts St:glﬂ.ﬂ GHz Start 6.0 GHz 10001 pts — StElB.D GHz
[ /"\ J uring...  RERREEED W6 y Jj o W [ 4

Note.
1. No spurious emission were detected above 6 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11a

Distance of measurement: 3 meter

Channel: 48

- Spurious

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

(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1179.23 45.87 Peak H -8.78 - 37.09 74.00 36.91
1179.23 45.99 Peak A% -8.78 - 37.21 74.00 36.79

- Band edge

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

(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
5392.83 41.02 Peak H 7.17 - 48.19 74.00 25.81
5417.62 41.40 Peak \% 7.15 - 48.55 74.00 25.45
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum @] Spectrum [@]
E‘?jm T TR SWT 10.1ms @ VEW 3z Mode Swoep ZE{L;“' e Ot WT 10.1ms @ VAW 3 M Mode Sweep
i 5 u;zla.gi;[t::—.lv 90 df i 5 »lsllézgudzuv
fd‘i r
50 dBpv- 50 dBy!
0 e rop sy | [ 10 e e R QRN SRR
0 dep! F‘l ‘[‘ 0 dapt “1 I
Start 5.24 GHz 10001 pts Stﬂ-ps.47 GHz Start 5.24 GHz 10001 pts Stop 5.47 GHz
)il J Measuring...  @URNENEND W8 P 11 Measuring...  URARNACHD W6 b
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Horizontal // Peak for 1 (i to 6 (i

Vertical // Peak for 1 @z to 6 Gz

Spectrum ® ® © Spectrum ® o ®
Ref Level 98.00 dBpYy @ RBW 1 MHz Ref Level 97.00 depv @ RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 45.87 dBpV| M1[1] 45.99 dBpV]
1.179230 GHz| a0 di 1.179230 GHz|
90 dBp "
80 dBp! 80 dB!
70 dey 70 dBp
60 dy 60 dBy
S0y 50,480
30 dey 30 d8y
20 deys 20 dey
10 dei 10 dey
F2 F2
F1 F1
oany H h
Start 1.0 GHz 10001 pts Stop 6.0 GHz Start 1.0 GHz 10001 pts Stop 6.0 GHz
— - — —r e — —r
] Measuring...  RRRRRRAD W v Measuring...  UERNNNED W6 7

Horizontal // Peak for 6 iz to 18 Gz

Spectrum4 ® (x)
Ref Level 85.00 depv ® RBW 1 MHz
att 0dB  SWT 48ms ® VBW 3 MHz _Mode Sweep

o
v

Vertical // Peak for 6 Gz to 18 Gz

Ref Level 85.00
Att

Spectrum4 @ (x) (x)
dBpy © RBW 1 MHz
0dB_ SWT 48 ms ® VBW 3 MHz _Mode Sweep

[:=
v

[@ 1Pk Max (@ 1Pk Max
80 dBy 80 dey!
70 dBy 70 dBy!
60 dBy 60 dBy!
S0 dBy 50 deyt

Measuring...

] J

10 dep! 10 dBy

0 dep! 0 dey

-10 dep! -10 dBy!

Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz

Measuring...

4

Note.
1. No spurious emission were detected above 6 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20
Distance of measurement: 3 meter
Channel: 36
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1138.24 48.21 Peak H -9.06 - 39.15 74.00 34.85
1179.73 46.72 Peak A% -8.78 - 37.94 74.00 36.06
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
4 606.48 42.17 Peak A\ 4.24 - 46.41 74.00 27.59
5 146.89 48.59 Peak H 6.45 - 55.04 74.00 18.96
5146.89 27.14 Average H 6.45 0.28 33.87 54.00 20.13
5148.84 49.72 Peak H 6.45 - 56.17 74.00 17.83
5148.84 28.91 Average H 6.45 0.28 35.64 54.00 18.36
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ®] [@] Spectrum4 & [@]
'k' T R SWT 10.1ms @ VW 3 _ Mode Swoep 'kM' P HE W 10.1ms @ VW 3 M Mode Sweep
90 dey M2[1] 48.59 dBpV] M1[1] 42.17 dBpV]

80 dBy!

m1[1]

70 dBy

5.1468920 GH:
49.72 dBp
5.1488420 GHf

90 dBp!

4.6064840 GHz|
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Restricted band // Horizontal // Average

Restricted band // Vertical / Average

Spectrum 2 ®] :%n
Ref Level 87.00 dBpv @ RBW 1 MHz
Att 0de  SWT 32.1ms @ VBW 3 MHz Mode Sweep
SGL Count 100/100
[@ 1Rm AvgPwr
mM2[1] 27.14 dBpV|
50 dep! 5.1468920 GH:
mM1[1] 28.91 dBp!
5.1488420 GH
70 dBy
60 dBy
S0 dBp!
40 coy N/A
N
LAARIR A Cad W e AAAAMANMAA,
20 dBy!
10 dep!
0 dep
-10 dBp
Start 4.4 GHz 32001 pts Stop 5.18 GHz
- ———
J J Ready [CITTTTTr ] 7

Horizontal // Peak for 1 Gz to 6 Gz

Vertical // Peak for 1 (i to 6 Gz

Spectrum ® 5 ®
Ref Level 98.00 dBpV @ RBW 1 MHz
Att 10de  SWT 10.1ms @ VBW 3 MHz Mode Sweep

Spectrum ® © ®
Ref Level 97.00 depv ® RBW 1 MHz

10dB  SWT 10.1ms @ VBW 3 MHz Mode Sweep

(@ 1Pk Max

M1[1] 48.21 dBpY|
1.138240 GHz|

F:

F1
0 dey t

m1[1] 46.72 dBpY]
1.179730 GH|

F2
F1 |

T

Start 1.0 GHz 10001 pts Stop 6.0 GHz
g

Hz 10001 pts Stop 6.0 GHz

)y ] Measuring...  GRRNANIND W6 Y

Z —
)4 | Measuring...  WRRERANLD W6 4

Horizontal // Peak for 6 Gz to 18 Gz

Vertical // Peak for 6 Gz to 18 Gz

Spectrum 4 ® (x) (x)
Ref Level 85.00 dBpv ® RBW 1 MHz
Att 0d8  SWT 48 ms ® VBW 3 MHz _Mode Sweep

Spectrum4  ® (x) (x)

Ref Level §5.00 dBpv @ RBW 1 MHz

0dB  SWT 48 ms @ VBW 3 MHz Mode Sweep

@ 1Pk Max

80 dBy

70 dey

60 dey

50 dey

10 dept
0 day
-10 dey
Start 6.0 GHz 10001 pts Stop 18.0 GHz Hz 10001 pts Stop 18.0 GHz
X : - T — -
J Measurnge GIRRRARED W8 P easuring...  RENERELD 4
Note.

1. No spurious emission were detected above 6 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20
Distance of measurement: 3 meter
Channel: 44
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1137.74 46.82 Peak H -9.06 - 37.76 74.00 36.24
1178.73 47.27 Peak A% -8.79 - 38.48 74.00 35.52
Horizontal // Peak for 1 Gz to 6 Gz Vertical // Peak for 1 Gz to 6 Gl
Spectrum (X) (x) (x) Spectrum () (x) (x)
M1[1] 46.82 dBpV| M1[1] 47.27 dBpY|

1]

F2
FL |
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0 dep

i
T

F1 |
I1

Stal: 1.0 GHz 10001 pts Stop 6.0 GHz Start 1.0 GHz 10001 pts Stop 6.0 GHz.
2, = L Lot - - —Sop
] Measurin 9. WRRARELLD e 4 Measurin a.. WARNNERED e y
. .
Horizontal // Peak for 6 @k to 18 Gk Vertical // Peak for 6 Gz to 18 Gz
Spectrum4  ® (x) (%) Spectrum4  ® (%) (x)

Ref Level 85.00 dBpv @ RBW 1 MHz Ref Level 85.00 dBpY @ RBW 1 MHz

Att 0 dé SWT 48 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max

80 dBp 80 dey!

70 dBp 70 dep!

60 dBp! 60 dBp!

50 dBy 50 dey

20 dBy 20 dBy!
10 dBp! 10 dBy
0 dep! 0 dept
-10 dBp -10 dBy!
Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz
- L - ——
( ] Measuring... GRRRRANND W y ] Measuring...  WRRNENALD W6 y

1. No spurious emission were detected above 6 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n_HT20
Distance of measurement: 3 meter
Channel: 48
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 000.25 46.97 Peak A\ -9.97 - 37.00 74.00 37.00
1358.21 46.22 Peak H -7.32 - 38.90 74.00 35.10
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
5393.59 41.12 Peak \% 7.17 - 48.29 74.00 25.71
5403.20 4195 Peak H 7.19 - 49.14 74.00 24.86
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum @ Spectrum [n?]
e SWT 10.1ms o VoMW 3 M Mode Sweep S W 10.1ms @ VAW 3 M _Made Sweep
@ 1Pk Max @ 1Pk Max
e s.100000 o] | o0 ceu e 53955900 o

20 dey

10 dep!

0 dep!
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— -
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Stop 5.47 GHz

Start 5.24 GHz
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Horizontal // Peak for 1 (i to 6 (i

Vertical // Peak for 1 @z to 6 Gz

Spectrum ® ® © Spectrum ® o ®
Ref Level 98.00 dBpYy @ RBW 1 MHz Ref Level 97.00 depv @ RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 46.22 dBpV| M1[1] 46.97 dBpV]
o 1.358210 GHz| g 1.000250 GHz|
90 dep!
80 dBp! 80 di
70 dey 70 dBp
60 dBp! 60 di
50 dBys 50
i NP Py e L T ARl
30 dey 30 d
20 dey 20
10 dBpt 10 df
F2 F2
F1 F1
0 dBy! t ! 0 dey 1 {
Start 1.0 GHz 10001 pts Stop 6.0 GHz Start 1.0 GHz 10001 pts Stop 6.0 GHz
11 — ] Measurin 9. WHRARERND W6 ] )il Measuring...  UARRRNED =
4 4

Horizontal // Peak for 6 iz to 18 Gz

Vertical // Peak for 6 Gz to 18 Gz

Spectrum4 ® (x) (x) Spectrum4 @ (x) (x)
Ref Level 85.00 dBpv ® RBW 1 MHz Ref Level 85.00 dBuy © RBW 1 MHz
Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 48 ms @ VBW 3 MHz Mode Sweep
[@ 1Pk Max (@ 1Pk Max
80 dBy 80 dey!
70 dBy 70 dBy!
60 dBy 60 dBy!
S0 dBy 50 deyt
40 dBp
20 dpy 20 dey!
10 dep! 10 dBy
0 dep! 0 dey
-10 dep! -10 dBy!
Start 6.0 GHz 10001 pts Stop 18.0 GHz Start 6.0 GHz 10001 pts Stop 18.0 GHz
— - 1 S
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Note.
1. No spurious emission were detected above 6 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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