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Laboratory Information

We, YTC Corporation, are an independent EMC and safety consultancy that was
established the whole facility in our laboratories. The test facility has been
accredited/accepted(audited or listed) by the following related bodies in compliance

with 1ISO 17025 and specified testing scope:

The address and introduction of YTC Corporation’s laboratories can be founded in our Web
site : http:/Avww. yzteic.com/
If you have any comments, Please don’t hesitate to contact us.
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1

1.1.

General Information

EUT Description

Product Name

iPal

Brand Name

AvatarMind

Model No.

iPal-B (iPal-P/ iPal-S/ iPal-GD/ iPal-GN)

EUT Voltage

+24V, 3.75A

Frequency Range

For 2.4GHz Band
802.11b/g/m(20MHz): 2412~2462MHz
For 5.0GHz Band
802.11a/n/ac(20MHz2z):
5180~5240MHz, 5745~5825MHz
802.11n/ac(40MHz):
5190~5230MHz, 5755~5795MHz
802.11ac(80MHz):
5210~5775MHz

Bluetooth v3.0 + EDR
2402MHz~2480MHz

Bluetooth v4.0 + LE
2402MHz~2480MHz

Channel Number

For 2.4GHz Band

802.11b/g/m(20MHz): 11

For 5.0GHz Band

802.11a/n/ac(20MHz): 9 802.11n/ac(40MHz): 4
802.11ac(80MHz):2

Bluetooth v3.0 + EDR: 79

Bluetooth v4.0 + LE: 40

Type of Modulation

Bluetooth v3.0 + EDR: GFSK, w/4-DQPSK, 8-DPSK

Bluetooth v4.0 + LE: GFSK

802.11a/g: 6/9/12/18/24/36/48/54 Mbps

802.11b: 1/2/5.5/11 Mbps

Data Rate

802.11n: up to 300 Mbps

802.11ac: MCS 0/1/2/3/4/5/6/7/8/9

Bluetooth v3.0 + EDR: 1/2/3 Mbps

Bluetooth v4.0 + LE: 1Mbps

Bluetooth v3.0 + EDR: GFSK, w/4-DQPSK, 8-DPSK

Bluetooth v4.0 + LE: GFSK

Channel Control

Auto

Antenna Delivery

Tx +Rx

Antenna Type

Integral antenna
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Peak Antenna Gain 1 dBi
Components
Adapter Brand Name: Channel Well Technology

Model: 2AAL090m
Input: 100-240V~1.5A 50/60Hz
Cutput: 24V, 3.75A
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For 5.0GHz Band

802.11a/n/ac(20MHz) Working Frequency of Each Channel:

Channel | Frequency | Channel Frequency Channel | Frequency | Chamnel | Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz 48 5240 MHz
149 5745 MHz 153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz N/A N/A N/A N/A N/A N/A
802.11n/ac(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel Frequency Channel | Frequency | Channel | Frequency
38 5190 MHz 46 5230 MHz 151 5755 MHz 159 5795 MHz
802.11ac(80MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency Channel | Frequency | Channel | Frequency
42 5210MHz 155 5775MHz N/A N/A N/A N/A
802.11a/b/g/n Antenna List
Antenna Manufacturer Model No. Peak Gain
Antenna 1 N/A N/A 2dBi for 2.4GHz, 1dBi for 5GHz
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1.2. Mode of Operation
YTC has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined
as:

Test Mode

Mode 1: Transmit by 802.11a

Mode 2: Transmit by 802.11n(20 MHz)
Mode 3: Transmit by 802.11n(40 MHz)

Mode 4: Transmit by 802.11ac (20MHz)
Mode 5: Transmit by 802.11ac (40MHz)
Mode 6: Transmit by 802.11ac (80MHz)

Note:
1. Regards to the frequency band operation: the lowest. middle and highest frequency of
channel were selected to perform the test, then shown on this report.
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system
(including inserted cards) are:

Product

Manufacturer

Model No.

Serial No.

Power Cord

L |pc

Lenovo

B41

Non-Shielded, 1.8m

Page: 10 of 84



- =

Report No.: YZ180129-AFDJ-0001-4

1.4. Configuration of Tested System

Connection Diagram

PCe

EUT#

Spectrum
Anaiyzere

Signal Cable Type

Signal cable Description

A

USB Cable

Shielded, >10m

B

LAN Cable

Shielded, 0.5m
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1.5. EUT Exercise Software

1 Retup the EUT and simulators as shown on above.

Tum on the power of equipment.

Execute some commands on the PC provided by applicant.

] W

Setup the test channel and the test mode press ok to start the continue transmit.
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2. Technical Test

2.1. Summary of Test Result

IX] No deviations from the test standards
[ ] Deviations from the test standards as below description:

Performed Test Item  [Normative References Test Deviation
Performed

FCC CFR Title 47 Part 15 Subpart C: 2017

Conducted Emission Section 15.207 Yes No
RSS Gen Issue 4
FCC CFR Title 47 Part 15 Subpart C: 2017

Radiated Emission Section 15.209 Yes No
RSS Gen Issue 4
FCC CFR Title 47 Part 15 Subpart C: 2017

6dB Bandwidth Section 15.407(e) Yes No
RSS 247 Issue 2

99% Occupied KDB 789033

Bandwidth RSS 247 Issue 2 Yes Ne

Duty Cycle — No Limit —
FCC CFR Title 47 Part 15 Subpart C: 2017

Power Output Section 15.407(a) Yes No
RSS 247 Issue 2
FCC CFR Title 47 Part 15 Subpart C: 2017

Power Spectral Density |Section 15.407(a) Yes No
RSS 247 Issue 2
FCC CFR Title 47 Part 15 Subpart C: 2017

Conducted Band Edges [Section 15.407(b) Yes No
RSS 247 Issue 2
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2.2. Test Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission

3.1. Test Equipment

Instrument Manufacturer  [Type No. Serial No. Cal. Date
EMI Test Receiver R&S ESCI 100862 2017.10.23
Two-Line V-Network R&S ENV216 102024 2017.10.23
Temp erature/Humidity

/ HTC-1 / 2017.11.08
Meter
Shielding RoomNo. 2  |[EMC 8m*4m*3m / 2016.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Use typical spacing

/|

/ G 4m
TR
|

’/Cum;-m probe

Temunation

Banded o torzantal artnd
referenice plane
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3.3.

3.4.

3.5.

Limit
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dB V) (dBuV)
0.15-0.50 66 - 56 56 —46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range
0.15MHz to 0.5 MHz.

Test Procedure

The EUT was setup according to ANSI C63.4: 2014 and tested according to ANSI
C63.10: 2013 for compliance to FCC 47CFR 15.247 requirements. The EUT was placed
on a platform of nominal size, 1 m by 1.5 m, raised 10 cm above the conducting ground
plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other
surfaces of EUT were at least 80 cm from any other grounded conducting surface. The
EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance
for the measuring equipment. The peripheral devices are also connected to the main
power through a LISN. (Please refer to the block diagram of the test setup and
photographs) Each current-carrying conductor of the EUT power cord, except the
ground (safety) conductor, was individually connected through a LISN to the input
power source.

The excess length of the power cord between the EUT and the LISN receptacle were
folded back and forth at the center of the lead to form a bundle not exceeding 40 cm in
length.

Conducted emissions were investigated over the frequency range from 0.15MHz to
30MHz using a receiver bandwidth of 9 kHz.

Uncertainty
The measurement uncertainty is defined as +£2.02 dB

Note. Conducted emission was conducted at both 120V and 230V, and emission at 230V
represents the worst case.
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3.6. Test Result

Test Mode: Mode 7 Phase: L
120 T
wo -
- 80T
% T Tabkl ] 3 Class B GQF
_E_ a0+ T — - _D ] s Class B _Qf
2 L T s Clas
7 3 =2 +
3 s R $ % &
20+ '
0 ; t ——t——— t t f——t—t——+ ; |
150k 300 400 500 500 1M 2M 3M AM M 8 8 10M 20M  20M
Frequeney in Hz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Com.
(MHz) {dB!iV) | rage [(dB} iV (dB) | Time (kHz) (dB)
(dB; | {ms)
¥)
0.182000 —|_40.47 5439 13.93) 1000.0 9.000] 11 ON 10.1
0.186000 42.66 ~ | 6421| 21.55{ 1000.0 9.030] L1 ON 10.1
0.310000 —| 31.14 49.97 18.831 1000.0 9.000(11 ON 10.1
0.310000 37.01 — 59.97 2297 1000.0 9.000] 11 ON 10.1
0.858000 —[ 29.75| 46001 16.25] 1000.0 9.000{11 ON 10.2
0.858000 44.83 — 56.00 11.17] 1000.0 900011 ON 102
0.918000 —| 30.68 46.00 1532 | 1000.0 9.000] L1 ON 102
0.922000 4584 —| 56.00] 10.16] 10000 9.000/ L1 ON 10.2
2.2300( 35.89 —| 560 20.11] 1000.0 9.000| L1 ON 10.2
2.230 —| 27.97 46. 18.03| 1000.0 9.000] L1 ON 10.2
12234 39.56 — ] 60. 20.44| 10000 9.000] L1 ON 10.5
12.2460 —1 3385 5 6.15| 1000.0 9.000] L1 ON 103
Test Mode: Mode 7 Phase: N
120
100
— 80
8 T — TahleA O - = ains Class B OF
£ ol i ok ahleA,0.1_ . gz Class B Q
g - * 'i"' Ce ,\.I... z A\
3 40 & $ o - 2
20 \
ot : t — t t ——t—t——t t {
150k 300 400 590 300 M 2M M 4M BM 8 8 10M 20M  20M
Frequency in Hz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) (dBLiV) | rage | (dB/IV| (dB) | Time (kHiz) (dB)
(d8; 1 (ms)
V)
0.186000 — 1 139.37 54.21 14.839| 1000.0 9.000| N ON 10.1
0.186000 44.10 —~| 6421] 2011} 1000.0 9.000 | N ON 10.1
0306000 —| 3476| 50.08| 1532! 1000.0 5000 N ON 103
0.306000 42.79 — 60.08 17.29| 1000.0 3.000| N ON 10.1
0.794000 — | 28.39 46.00 17.61| 1000.0 3.000| N ON 10.2
0.794000 42.68 —~| 56.00| 13.32} 1000.0 9,000 N ON 10.2
0.922000 39.77 —| 56.00] 16.23]| 1000.0 5.000| N ON 10.2
0.922000 —|_28.32 46.00 17.68| 1000.0 9.000 | N ON 10.2
12.134000 43.09 — 60.0( 16.91| 1000.0 9.000 | N ON 10.5
12.134000 —| 38.32| 50.0( 11,68 | 1000.0 9.000| N ON 10.5
28.894000 —| 38.48 50.0( 11.52| 1000.0 S.000|N ON 10.8
28.894000 40.55 — 60. 19.45| 1000.0 9.000| N ON 10.8
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4. Radiated Emission

4.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
EMI Test Receiver [R&S ESR7 100573 2017.10.24
Loop Antenna R&S HFH2-72 100477 2017.11.05
Ultralog Antenna R&S HILS62E 100833 2017.02.28
Broad-Band  Hom|p . HF907 102500 2017.11.28
Antenna
Chamber No. 1 EMC 9m*6m*6m |/ 2016.08
Temp erature/Humidi

/ HTC-1 / 2017.11.08
ty Meter

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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4.2. Test Setup

Below 30MHz Test Setup:

FRP Dome

3m/ 10m

2 3

8ocm
(Turntable)

‘= GroundPlane

Test Receiver ":'ij’;.__': =

L — |

Below 1GHz Test Setup:

FRP Dome T

Imtogm {Antenna Tower)

l Antenna
[AE || EVT o g v

8T - e~ ——4— am/jiom A l&—
ocin - —_—¥ P—
| ’ (Turntable]‘ ’I - @

—  GroundPlane
Test Receiver| -~ E—_Dl [Eontronietr—

—

Above 1GHz Test Setup:

[l |
FRPDome T

Imtogm (Antenna Towaor)

l Antenna
[Ae] | EuT e [l
1

b  GroundPlane - ooo Pre-Amplifier

Spectrum Analyzer| | g | [Controlle—!
L —1
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4.3. Limit

4.4.

4.5.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Distance Level
(MHz) (m) (dBpV/m)
30-88 3 40
88 -216 3 43.5
216 - 960 3 46
Above 960 3 54

Note 1: The lower limit shall apply at the transition frequency.

Note 2: Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

Note 3: E field strength (dBuV/m) =20 log E field strength (wV/m)

Test Procedure

The EUT was setup according to ANSI C63.4: 2014 and tested according to ANSI
C63.10: 2013 and KDB 558074 for compliance to FCC 47CFR 15.247 requirements.
The EUT is placed on a turn table which is 0.1 meter above ground. The turn table is
rotated 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission

level. This is repeated for both horizontal and vertical polarization of the antenna. In

order to find the maximum emission, all of the interface cables were manipulated
according to ANSI C63.4: 2014 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and

above 1GHz is IMHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn antenna will be bended
down a little (as horn antenna has the narrow beamwidth) in order to keeping the
antenna in the “cone of radiation” of EUT. The 3dB beamwidth is 60 degrees for
H-plane and 90 degrees for E-plane.

Uncertainty
The measurement uncertainty above 1G is defined as +3.9 dB
below 1G is defined as +3.8 dB
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4.6. Test Result
All of the test result shown indicates the worst case, and spectrum analyzer parameters

setting as shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;
Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.
Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

9kHz-30MHz
Frequency(MHz) | Reading(dBupV/m) Limit(dBuV/m) | Margin(dB) | Pass/Fail
— — — — Pass
— — — — Pass

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below

the permissible value has no need to be reported.

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

Limit line = specific limits(dBuv) + distance extrapolation factor.

30MHz-1GHz
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBV/m) (dBpV/m) (dB) Type
\Y% 744530 36.97 40.00 -3.03 QP
\Y% 109.4352 40.11 43.50 -3.39 QP
\Y% 167.7828 39.60 43.50 -3.80 QP
\Y% 254.2845 40.98 46.00 -5.02 QP
\Y% 340.1935 36.11 46.00 -9.89 QP
\Y% 673.3879 40.13 46.00 -5.87 QP
H 78.7086 36.12 40.00 -3.88 QP
H 150.8397 39.74 43.50 -3.76 QP
H 2154586 37.84 43.50 -5.66 QP
H 338.1084 37.15 46.00 -8.85 QP
H 419.1871 3546 46.00 -10.54 QP
H 611.1627 38.72 46.00 -7.28 QP
Note: 802.11a mode is the worst mode.
Above 1GHz
802.11a
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBV/m) (dBpV/m) (dB) Type
Low Channel(5180MHz)
\Y% 10360 60.83 74 -13.17 Pk
\Y% 10360 46.51 54 -7.49 Av
\Y% 15540 58.74 74 -15.26 Pk
H 10360 60.78 74 -13.22 Pk
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H 10360 47.02 54 -6.98 Av
H 15540 59.03 74 -14.97 Pk
Mid Channel(5200MHz)

\Y% 10400 59.81 74 -14.19 Pk
\Y% 15600 60.15 74 -12.85 Pk
H 10400 60.09 74 -13.91 Pk
H 15600 59.73 74 -14.27 Pk
High Channel(5240MHz)

\Y% 10480 60.14 74 -13.86 Pk
\Y% 15720 60.77 74 -13.23 Pk
H 10480 61.44 74 -12.56 Pk
H 15720 59.92 74 -14.08 Pk
Low Channel(5745MHz)

\Y% 11490 60.39 74 -13.61 Pk
\Y% 17235 58.94 74 -15.06 Av
H 11490 59.84 74 -14.16 Pk
H 17235 60.08 74 -13.92 Pk
Mid Channel(5785MHz)

\Y% 11570 59.93 74 -14.07 Pk
\Y% 17355 58.97 74 -15.03 Av
H 11570 59.48 74 -14.52 Pk
H 17355 60.06 74 -13.94 Pk
Low Channel(5825MHz)

\Y% 11650 60.01 74 -13.99 Pk
\Y% 17475 59.21 74 -14.79 Av
H 11650 58.94 74 -15.06 Pk
H 17475 60.35 74 -13.65 Pk
802.11n (20MHz)

Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBwV/m) (dBpV/m) (dB) Type
Low Channel(5180MHz)

\Y% 10360 60.80 74 -13.20 Pk
\Y% 10360 46.31 54 -7.69 Av
\Y% 15540 58.64 74 -15.36 Pk
H 10360 60.17 74 -13.83 Pk
H 10360 47.01 54 -6.99 Av
H 15540 59.12 74 -14.88 Pk
Mid Channel(5200MHz)

\Y% 10400 59.71 74 -14.29 Pk
\Y% 15600 60.05 74 -12.95 Pk
H 10400 60.11 74 -13.89 Pk
H 15600 59.44 74 -14.56 Pk
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High Channel(5240MHz)
\Y% 10480 60.04 74 -13.96 Pk
\Y% 15720 60.37 74 -13.63 Pk
H 10480 61.28 74 -12.72 Pk
H 15720 59.65 74 -14.35 Pk
Low Channel(5745MHz)
\Y% 11490 60.26 74 -13.74 Pk
\Y% 17235 58.85 74 -15.15 Av
H 11490 59.49 74 -14.51 Pk
H 17235 60.04 74 -13.96 Pk
Mid Channel(5785MHz)
\Y% 11570 59.83 74 -14.17 Pk
\Y% 17355 58.89 74 -15.11 Av
H 11570 59.58 74 -14.42 Pk
H 17355 59.97 74 -14.03 Pk
Low Channel(5825MHz)
\Y% 11650 60.02 74 -13.98 Pk
\Y% 17475 59.13 74 -14.87 Av
H 11650 58.51 74 -15.49 Pk
H 17475 60.27 74 -13.73 Pk
802.11n (40MHz)
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpV/m) (dBpV/m) (dB) Type
Low Channel(5190MHz)
\Y% 10380 60.79 74 -13.21 Pk
\Y% 10380 46.31 54 -7.69 Av
\Y% 15570 58.64 74 -15.36 Pk
H 10380 60.17 74 -13.83 Pk
H 10380 47.01 54 -6.99 Av
H 15570 59.12 74 -14.88 Pk
High Channel(5230MHz)
\Y% 10460 59.71 74 -14.29 Pk
\Y% 15690 60.05 74 -12.95 Pk
H 10460 60.11 74 -13.89 Pk
H 15690 59.44 74 -14.56 Pk
Low Channel(5755MHz)
\Y% 11510 60.04 74 -13.96 Pk
\Y% 17265 60.37 74 -13.63 Pk
H 11510 61.28 74 -12.72 Pk
H 17265 59.65 74 -14.35 Pk
High Channel(5795MHz)
v 11590 60.26 | 74 | 13714 Pk
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\Y% 17385 58.85 74 -15.15 Av
H 11590 59.49 74 -14.51 Pk
H 17385 60.04 74 -13.96 Pk
802.11ac (20MHz)
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBpwV/m) (dBpV/m) (dB) Type
Low Channel(5180MHz)
\Y% 10360 60.81 74 -13.19 Pk
\Y% 10360 46.51 54 -7.49 Av
\Y% 15540 58.47 74 -15.53 Pk
H 10360 60.08 74 -13.92 Pk
H 10360 46.71 54 -7.29 Av
H 15540 59.16 74 -14.84 Pk
Mid Channel(5200MHz)
\Y% 10400 59.63 74 -14.37 Pk
\Y% 15600 60.02 74 -12.98 Pk
H 10400 60.17 74 -13.83 Pk
H 15600 59.25 74 -14.75 Pk
High Channel(5240MHz)
\Y% 10480 60.07 74 -13.93 Pk
\Y% 15720 60.62 74 -13.38 Pk
H 10480 61.16 74 -12.84 Pk
H 15720 59.71 74 -14.29 Pk
Low Channel(5745MHz)
\Y% 11490 60.16 74 -13.94 Pk
\Y% 17235 58.58 74 -15.42 Av
H 11490 59.37 74 -14.63 Pk
H 17235 60.03 74 -13.97 Pk
Mid Channel(5785MHz)
\Y% 11570 59.78 74 -14.22 Pk
\Y% 17355 58.49 74 -15.51 Av
H 11570 59.18 74 -14.92 Pk
H 17355 59.36 74 -14.64 Pk
Low Channel(5825MHz)
\Y% 11650 60.11 74 -13.89 Pk
\Y% 17475 59.03 74 -14.97 Av
H 11650 58.41 74 -15.59 Pk
H 17475 60.05 74 -13.95 Pk
802.11ac (40MHz)
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dB wV/m) (dBpV/m) (dB) Type
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Low Channel(5190MHz)
\Y% 10380 60.77 74 -13.23 Pk
\Y% 10380 47.01 54 -6.99 Av
\Y% 15570 58.54 74 -15.46 Pk
H 10380 60.15 74 -13.85 Pk
H 10380 4731 54 -6.69 Av
H 15570 59.23 74 -14.77 Pk
High Channel(5230MHz)
\Y% 10460 59.69 74 -14.31 Pk
\Y% 15690 60.75 74 -12.25 Pk
H 10460 60.08 74 -13.92 Pk
H 15690 59.34 74 -14.66 Pk
Low Channel(5755MHz)
\Y% 11510 59.94 74 -14.06 Pk
\Y% 17265 60.28 74 -13.72 Pk
H 11510 61.01 74 -12.99 Pk
H 17265 59.77 74 -14.23 Pk
High Channel(5795MHz)
\Y% 11590 60.12 74 -13.98 Pk
\Y% 17385 59.05 74 -14.95 Av
H 11590 59.37 74 -14.63 Pk
H 17385 59.99 74 -14.01 Pk
802.11ac (80MHz)
Polar Frequency Emission Level Limits Margin Detector
(H/V) (MHz) (dBwV/m) (dBpV/m) (dB) Type
Low Channel(5210MHz)
\Y% 10420 59.80 74 -14.20 Pk
\Y% 10420 46.13 54 -7.87 Av
\Y% 15630 58.42 74 -15.58 Pk
H 10420 60.07 74 -13.93 Pk
H 10420 47.01 54 -6.99 Av
H 15630 59.03 74 -14.97 Pk
High Channel(5775MHz)
\Y% 11550 58.71 74 -15.29 Pk
\Y% 17325 59.94 74 -14.06 Pk
H 11550 59.11 74 -14.89 Pk
H 17325 59.71 74 -14.29 Pk
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S.

S.1.

6dB Bandwidth

Test Equipment
Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity

HTC-1 / 2017.11.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

S.2.

5.3.

S.4.

S.5.

Test Setup

OOs

]

Spectrum Anatyzer EUT

Limit

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

Test Procedure

1. The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.

2. Set to the maximum power setting and enable the EUT transmit continuously.

3. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) =
100kHz.Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate
measurement, the 6dB bandwidth must be greater than 500 kHz.

Uncertainty

The measurement uncertainty is defined as + 1.27 dB.
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5.6. Test Result

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 1: Transmit by 802.11a

Channel

Frequency(MHz)

6dB Bandwidth(MEHz)

Limit(MHz)

Pass/Fail

149 5745 16.281 0.5 Pass
157 5785 16.281 0.5 Pass
165 5825 16.367 0.5 Pass

Channel 149 (5745MHz)

—
Spectrum | ==
Ref Lovol 30.00 dBm  Offsct 12.00 dE = RBW 100 KH:
b ALL 30dé WY 75.9 us @ VBW 300KkHi Mado Auto FFY
[® 1Pk Max
Da[1] -5.55 de|
e 14,4140 MHz
2018 mi[1] .81 dem|
5.7587050 CHzl
10 dem
. i L bl ot Laa 2 |
5 AR~ T o T Lk e |lI = o i 1Y P
|
-10 dém - T
i -
-20 dém ra X4,
) v
I P L7 19
e iRy
=40 u8m
-50 d
0 d
CF 5.748 GH: 691 pis Span 30.0 M4z
Morker )
type | Rat | Trc | x-value { y—value |  Funcilen | Functian Resuh |
M1 1] £.73870E GHx | 3,81 oBm
p2| M1l i -1.857 MH: | -4.90 dB :
| 03 w1 1 14,414 MHz -5.58 da I
T
L _ 1 Measuring...  @RAUELENE WG w7
Date 10 APR.2018 08:36 44
Channel 157 (5§785MHz)
iy
Spectrom F-v?
Ref Lovel 30.00 8o Offscl 12,00 cB = RBW $00 btz
s ALL 30 UB  8WT 74 9 us @ VBW 300 kHz  hlode Autg FFT
@171 Max
B3a[1) -5.35 di|
N 56440 MHz
& Mil1] .65 dBm|
5.7074750 Giiz]
10 de 3
0 dE PRI | O O s % Yo oo for ] W O
dBm = i | ot ™ G LAl
-10 d l !
7 N
-20 d8m 7 2 L -
| e MLl
,\;E{::‘N\.l I | e .‘||‘,~-/I i
40 g
50 dBm
&0 d
CF 5.785 GHx 891 pts 8pon 30.0 MH2
Morker
| Type] Ref | Tre | X-valus | y-value | Funetion | Function Result |
M1 € 787475 GHz 3.65 dem
O M1 1 -1D0.537 MHz -5.03 d&
f D2, 41 1 5 848 MH2Z -5.35 dB
H

Date 10 ARR 2018 08 3743

s
] Meaacunng..  @UERESNND WA i A
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Channel 165 (5825MHz)

—
Spectrom [r.%x
Rof Lovel 30.00 gk Offsct 12,00 cB w RBW 100 kHz
AL 30 0B BWT  75.0 ux & VBW 300 kH: _ Mlode Autp FFT
@ 1P% Max
Daf1] ~6.37 B
gy 13.1980 MHz|
2 Mi[1] 472 dBm
58179610 GHz|
10 d&m
od O Y PR L RN, AU 0 AV Y N |
DR o1 = s o = Pt vt )ml.’\'\i..d.ﬁr\. = = =
-10 d ~ 3
/ \
g '
;\l_;r,l\l‘-..‘- oy & ik """"‘l"""-l\l
-40 dBm
540 ¢l
-60 der
CF 3.025 GHz 851 pts Span 30.0 MHz
Marker
| Yype| Ref | Yre | X-valug | Y-valua | _Funetion | Functlon Result |
M1 1 S.510064 GHZ 3.72 9Bm |
Dz M =2,189 MHz bt ol ]
D3| M1 1 B MHz -6.37 42
= T — T
L il j Measuring. QEIEENIED &4 i,

Date 10 APR 2018 10 3531

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 2: Transmit by 802.11n(20MHz)

Channel

Frequency(MHz) 6dB Bandwidth(MHz)

Limit(MHz)

Pass/Fail

149 5745 17.583 0.5 Pass
157 5785 17.583 0.5 Pass
165 5825 17.583 0.5 Pass

Channel 149 (5745MHz)
Spactrum

(o=
i

Ref Leect 30,60 dbm  Offsot 12,00 0E = RBW 100 kHz

i AL 30d8  BWT 75.9 ys = VBW 300 kHz  Mado Auto FFT

@ 1Pk Biax

[EETEN]

208

Mi[1]

10 SBm

-G.26 1B

6., 2950 MHzZ|
4.07 dBm|
5.7471750 GHz|

¥
R P, P ey o 8 AT, B

L A

10 deém

-20 dsm -

fvf,‘,‘-J"L"‘"\' v
30 dam

AT

=40 OBN

<50 dér

-60 dgm

CF 5.795 Gtlg 691 pts

Span 30.0 MH2

Marker

Type | Ref | Yre | Y-value | Function |
M1 1 4,07 aBm
-5.50 dB

-4,26 dd

-11,288 MHz |
&, 295 MKz

Functlan Resul |

Measuring..,

Date 10 APR.2018 10:37 4§
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Channel 157 (5785MHz)

Spactrum

&

Ref Level 30.00 dBm

Offsel 12,00 cE = REW 100 kHz

or ALL J0CB  8WT 759 us w VBW 300 Mz Mode Autg FFT
@ 17k Max
EETEN] -6.07 i
| 6.2950 MHz
20
E M1[1] .74 dBm
5. 7874750 GHz
10 48
0 1 TR NS OO A SV :
=N B0 QR e T FoTL -wa-r" —
-10 dgm: pil
ol .
20 dBm T 7
» L
adpn WA "
PPN L ——
-31 gan
5 |
-40 dam T
-50 d8m |
-60 d8 T
CF 5.705 CHz 691 pts Spon 30.0 MHz
Narker
Type | Rof | Tre | X-valus | v-value | _Fupnetion__| Functlon Result |
1| | 1 §.78747S GHz 3,74 dem
o2 il 2 ~11268 Mz -5,60d3
| D3| M1 £.555 MMz -6.07 d&
T 1 i =
L 4| | Meacumng. @UENEREND MG e

Oate 10 APR 2018 10 40:08

Channel 165 (5825MHz)

Dale 10 ARR 2018 10 4215

e
Spectrom F-v?
Ref Lovel 30.00 dam  Offscl 12,00 cB = RBW $00 btz
s ALL 30 UB  8WT 7$ 9 s w VBW 300 kHx  Klode Auto FFT
(@175 Max
Daf1) -0.47 df|
N LEBOGD MHZ,
#, Mi[1] .67 dBm|
5.8100640 Gz
10 de
o PR | IO N o Jro| [t W o) I :L
dBin T e e Tt v T v T T TR
1 - AT i %
-10 dBm: 1| :
P 4
-20 dam i gt T -
el i T
-3 dB2m o
-40 dam |
g |
50 48
-60 d
CF 5.825 GHx 891 pts 8pon 30.0 MH2
Marker 1
| Type] Ref | Tre | X-valug | y-value | Funetion | Function Result |
M1 1 €.219064 GHz 3.67 dem
O M1 1 -3.777 MH:z -5.71 dB
f D2, 41 1 13.306 MH2 -6,47 dB
Y

R Y U
| meawnng. @A G0 DU

Test Ttem

: 6 dB Bandwidth

Test Mode

: Mode 3: Transmit by 802.11n(40MHz)

Channel

Frequency(MHz)

6dB Bandwidth(MHz)

Limit(MHz)

Pass/Fail

151

5755

36.252

0.5

Pass

159

5795

35.962

0.5

Pass
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Channel 151 (5755MHz)

Spectrum {"é—:
4
Rof Levet 30,00 dBm  Offset 12,00 dE w RBW 100 kH2
pa ALL 30db EWT  1)3.8us = VBW 300kH2 Modo Auts FRT
@ 1Pk Max
Baf1] -6.23 dB|
— 20,5440 MHz|
i mif1] WL s dem|
57524670 GHz|
10 B
0 @Bm . B
— DAl T L O T e e i . | E-T-1 | E
D1 AS.230 dBr M R
-10 dém - i T
/ 1
-20 dsm 5
0 5
i :y,_..f LT e N
trd L
40 gé
=50 Uén1
600 dé
CF 5.758 GHz 691 pts Spon S0.0 MH2
Mlarker
Yype | Ref | Yee | X-value | Y-value | Funciion | Function Result |
M1] 1 £ 782467 GHT | 0.77 dBm
p2l M1 -15.608 MH: | -5.30d
| D3| M1 1 20,644 MMz | -6,23 dp
y T
l | Measuring.. @ULALLLLD b8 iy P

Oate 10 APR 2012 10 1923

Channel 159 (5795MHz)

Spectrum {"é—:
4
Rof Levet 30.00 dBm ORI 12,00 4B w RBW 100 kH2
Ja AQL 30dp  EWT  1)3.8us w VBW 300 kH:  Mode Auts fET
© 1Pk Max
Baf1] -7.45 dB|
S 14,3270 MHz
20 uB Mi[1] n.68 dBm|
5. 7086000 GHz
10 B
"
0 oa L4
L L. W P .2 T i ., 0 2
10 d8 ! iH 4
| ] \
| |
-20 dem ! -

L4 4k k\ I}
B .:.\«\u',u{.
40 dBrr
-50 dém
60 dém
CF 5.795 GHz 691 pts Spon 50.0 MHz
Flarker
Type | Raf | Trc | X-value | Y=ualue | _Functien | Function Resuht |

M1 1 5.79365 GHT | 0.68 dBm

02 w1 1] -21,635 MH: | -5.94 d3

| B3l ‘M1 1 14,527 Mz | -7.38 da
Y " —— '
L | Measuring...  RERNNLCED bu sl %

Cater 10 APR 2013 10'51 08

Test Item

: 6 dB Bandwidth

Test Mode

: Mode 4: Transmit by 802.11ac(20MHz)

Channel

Frequency(MHz)

6dB Bandwidth(MHz)

Limit(MHz)

Pass/Fail

149 5745 17.54 0.5 Pass
157 5785 17.583 0.5 Pass
165 5825 17.583 0.5 Pass
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Channel 149 (5§745SMHz)
Speclrum “-?
Ref Lgvel 50.00 d3m  Offsel 12.00 0B = RAW 100 kn:
po Att 30 ds SWT 5.9 s m VAW 300 LH:  Mode ~uto RRT
8 15% Max
oafi] 5.64 dis
107630 STH
<l IV 3,09 dBim
5.7399640 GHz,
509 s
- O O e e 00 ) [ v T =
L T i e e T eSS M e =
-10 &Bm
A
-20 dhm—— 3 -
.J,%lé::f‘\.’-“‘f o U ol
40 aB
50 i
60 dBm:
CF 5.745 GHz 591 gts Slnll 30.0 MUz
Nrarkiy 3
Type | ket | ¥re | X-value { Vovalua | Functlon | Fungctlon Result |
WL 1 3,65 ddm |
0z M1 1 A -5.53 db
D3 M1 1 13.763 MHz ~5.59 g
= — —TATT
___] L Measoring...  ERANLEANY O ke A

Cate 10 APR 2012 10152 56

Channel 157 (5785MHz)

Specrum %‘
Ret Lewel 30.00 ¥8m OMset {2.00 ¢B w RBW 100 VHr
b AXT 0 dp  BWI 7894 w VBW 300 kAz  AMopde autp FFY
@ 1Pk Mox
DarLl =6, L5 By
&.2950 Mz
20 dbm M1[1] 1.69 dftm
5.7874750 CHz,
10 dbr 1
I
o dom T e e e 0 B MY | S
2210 F.,,u\.ﬂ;_»m- AR e 1 e A i sy
<10 R N
7 W
-20 dam el =
50 e S
-0
-50 0Bm
50
-(; 3.785 CHz 691 ply Span 20.D MHZ_
Markar |
| type | Ret | vrc | X-valua | ¥-vole |_funalon | Funciion Rasull |
M1¢ | 1 5787475 GH: 3.69 0Bm
el M1 L -11.238 M -5.75 08 |
| o3 M1 1 8.295 Mz ~6.15 48
— x W 3
L I Heasuring...  [QUARENNND 40 sovas ok

DRfe LOAPR 2018 10:54 37

Channel 165 (5825MHz)

Daty 10 APR 2018 1035 D6
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Ral Loval 30.00 dbre  OMfsel 12,00 dB w RAWY 100 bKD
w ALt 30 dE BWT 759 L5 m VBW 300 kH2  Made Suto FFT
@ 1P Mox
pafi] -G.40 @B
» 12,0060 MHZ
20 M) .40 dim
5.8199640 GHz
10 OB -
o Iod Bsichiunn gty A0 B f ‘
D1 2,700 e e & ITH ﬂ.\PLmW\
~10 & g
o "M,
20 dgm— -
| iy ool
30 ¢ém A
-0 dim -
50 d
£0 d
591 pts Span 30.0 Mz
| Y-ywalus | Function | Function Rt |
-6.40 di |
'L | Feasuring...
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Test Ttem

: 6 dB Bandwidth

Test Mode

: Mode 5: Transmit by 802.11ac(40MHz)

Channel

Frequency(MHz)

6dB Bandwidth(MHz)

Limit(MHz)

Pass/Fail

151

5755

36.324

0.5

Pass

159

5795

36.252

0.5

Pass

Channel 151 (5755MHz)

fr—
Spectrum ‘ =
Ref Level 30,00 dBm  Offsot 12,00 d& « RBW 100 kHz
i ALL 30d8 BWT  11).8 ps = VBW 300kHz Modo ALt FFT
@ 1Pk Max
Daf1) 6,23 08|
23,1810 MHz|
20 B
Mif1) 0n.59 dBm
5.74909450 CHz|
10 B
0 dbm
e i X T [ LI Py T P
R & W P B a5 S N S
-10 dém T 3 1
[ \
Il A
-20 dem L
edlenpf RS,
a0 de
=50 d6m
40 dé
CE 5.758 Gz 691 pts Spon 49.9 MH2
Flarker
Yype | Ref | Yee | X-value | Y-value | Funciion | Function Result |
M1 1 £ 749945 GHT | 0.57 dBm
g2l w1l ‘M| 6014
| D3l ‘M1 1 330181 MKz | -4,23 di,
. . ——— —rr—
L | Meacuring.. RERREENED b9 =y

Oater 10 APR 2013 10'53 33

Channel 159 (5795MHz)

Spectrum !uvn
Rof Levol 30,00 dem  ONsot 12,00 42 = RBW 100 kHz
b ALL 30d8  BWT  113.6 us w VBW 300FH:  Mode &uts FFY
@ 1Pk Max
FETEN] 6. 15 dB
N . 14,3710 MHz|
0% M1[1] 0.72 din
S5.79875H50 GHz
10 4B
M1
bl T T P 09 P e oy o s et PO =
117% 230 dam I O L III ] et b)) e
-10 dém f T i
g \
20 dm—1—
" W)
vy Ptteliri e
=0 gB(m
50 dém
50 dem
CF £.795 GHz 691 pts dpon 49.9 MMz
Marker g
| Type | Ref | Tre | X-value ( ¥-value | _Funcilon | Function Result ||
I~ ML 1| £ 768756 GHx | 4,72 gem |
b2l ML} 1 21,581 MHz | 26,1948
o3 1CH 1 14,371 MMz -5,15 do
’ ———
r ji! ) teswene. QUULIE MG IR

Date 10 APR.2018 11'04 18
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Test Item : 6 dB Bandwidth
Test Mode

: Mode 6: Transmit by 802.11ac(80MHz)

Channel Frequency(MHz) 6dB Bandwidth(MHz)

Limit(MHz) | Pass/Fail
155 5775 75.62

0.5 Pass

Channel 155 (5775MHz)

—
Spectrum l:g_:
Ref Lovol 30,00 dBm  Offsct 12.00 0 = RBW 100 KH:
e ALL 30d8 WY L.l ms @ VBW 300 kHL Mado Aute Swesp
@ 1Pk Max
Da[i] -6.22 8|
i 25,270 MHz
20 OB Mi1[1]) -2.11 dBm|
5. 787500 CHz|
10 dBm
0B - z 7
Y RNY [TYTIN TVVYVN Y¥YSVR PRSP VVY 510 VST WTY YT
10 demp—f ¢ -S-110 Uk i i
| |
-20 dBrr T
/ t
A Ak e
=30 gan
~50 d
50 di
CF 5.778 GHz 691 pis Span 90.0 M2
Morkar ¢
type | Rat | Tre | X-value { yY—value |  Funcilen | Functian Resuh ”
M1 1 5.7375 GHz | ~2.11 dBm
ez il -50.3¢ Mz | 26,00 8
D3 ™1 1 2837 MHz | ~a.22 da
2 LT TR
L Bl Meawuring...  ERANELIE &G Wizss 7
Dater 10 APR.2018 11:0258

Page: 33 of 84




@ '——
L ' .
Report No.: YZ180129-AFDJ-0001-4

6. 99% Occupied Bandwidth

6.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity

HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

6.2. Test Setup

[]

00

Spectrum Analyzer EUT

6.3. Limit
N/A

6.4. Test Procedure

The EUT was tested according to KDB 789033 for compliance to FCC 47CFR 15.407
requirements.
® Set center frequency to the nominal EUT channel center frequency.
Set span = 1.5 times to 5.0 times the OBW.
Set RBW = 1% to 5% of'the OBW.
Set the VBW > 3RBW
Use a peak detector.
Use the 99% power bandwidth function of the instrument.

6.5. Uncertainty

The measurement uncertainty is definedas + 1kHz.
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6.6. Test Result

Test Item

: 99% Occupied Bandwidth

Test Mode

: Mode 1: Transmit by 802.11a

Channel Frequency(MHz)

Bandwidth(MHz)

99% Occupied

36 5180

17.062

40 5200

16.975

48 5240

16.932

149 5745

17.145

157 5785

17.145

165 5825

17.106

Channel 36 (S180MHz)

Specorum

=

Ral Level 25.00 6bm  Offset 12.00 Ak = RBW 300 KRz

jo Atk 3D dR  SWT 25.2 |1t wm VAW 1 MHY  Mode sulo FFT

@ 1Pk Max

Mif1]
20 dém

Occ Bw

27 HE dEm
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Channel 48 (5240MHz)
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Channel 165 (5825MHz)
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o
Specbrum Fl? i

RafLovel 25.00 dBm Dffset 12.00 d& = RBW 300 kM2
Lo Att 30 dB SWT 26.2 ps w VBW 1 MHz  Mode Auto FFTY
O 1Pk Max

R ML) 3.55 dBm
20 dém 5.1808250 GHz
Ore Rw 18104196816 MH2

10 ddm

A X
B e P N .
0dBm ey et i Y Mot A

=10 dér

20 dem ~ A\

f\.._\_;'_\ N
P o
-30 dom

-0 dBm

-50 dém

-60 dBm

<70 dBra

CF 5.18 GHz 691 pts Span 30.0 MHz
hi{

A o -
L i T Teseuina. | WML W0 e
Cate 10.APR 2018 12:08.29

Channel 40 (5200MHz)

_] o

Spectrum (\1 ’
Rel Lovel 25 00 dém  OFffsot 12.00 dB & RBW 300 kM2

e ALt 30 ap  SWY 25.2pus w YBW 1 MMz Mode Auto FFT

@ LPk May

mMi[1] 447 dRm
5.1989150 GH.
occ Bw 1B.06078 1476 MHz

20 dam

10 dB8m

. e e e )
0 dBm- I’Ir-w"‘.\,"“\/'\ B ietaCamd - Aordi o R

\
-10 dem -

s \
o\ v S

ey
~30 dBm

~40 dBm:

-50 dér

-50 dém

-70 de

GF 5.2 CMz 691 pts

Span 30.0 Mz
b 4

L

iy | Measuring.. QUAMNRNND MO SERET

Cate 10.APR.2018 12:09.09

Page: 38 of 84



Report No.: YZ180129-AFDJ-0001-4

Channel 48 (5240MHz)
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Spectrum
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Test Ttem

: 99% Occupied Bandwidth

Test Mode

: Mode 3: Transmit by 802.11n(40MHz)
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Spectum
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Test Item

: 99% Occupied Bandwidth

Test Mode

: Mode 4: Transmit by 802.11ac(20MHz)
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Frequency(MHz) Bandwidth(MHz)
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Channel 48 (5240MHz)
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Test Item : 99% Occupied Bandwidth

Test Mode

: Mode 5: Transmit by 802.11ac(40MHz)
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Channel 151 (5755MHz)
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Test Item : 99% Occupied Bandwidth
Test Mode : Mode 6: Transmit by 802.11ac(80MHz)
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7. Duty Cycle

7.1.

Test Equipment
Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity
HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2. Test Setup

7.3.

7.4.

Spectrum Analyzer EuT

Limit

N/A

Test procedure

A diode detector and an oscilloscope that together have sufficiently short response
time to permit accurate measurements of the on and off times of the transmitted
signal.

The zero-span mode on a spectrum analyzer or EMI receiver, if the response time
and spacing between bins on the sweep are sufficient to permit accurate
measurements of the on and off times of the transmitted signal. Set the center
frequency of the instrument to the center frequency of the transmission. Set RBW
> EBW if possible; otherwise, set RBW to the largest available value. Set VBW >
RBW. Set detector = peak or average. The zero-span measurement method shall
not be used unless both RBW and VBW are > 50/7, where T is defined in I1.B.1.a),
and the number of sweep points across duration 7" exceeds 100. (For example, if
VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring
duty cycle shall not be used if 7< 16.7 microseconds.)

Duty cycle = Ton/(Tont Tog)
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7.5. Test Result

Mode Duty Cycle
802.11a 97.99%
802.11n(20MHz) 97.75%
802.11n(40MHz) 95.40%
802.11ac(20MHz) 97.65%
802.11ac(40MHz) 95.44%
802.11ac(80MHz) 90.87%
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8. Power Output

8.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Power Meter R&S NRP2 104761 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity

HTC-1 / 2017.11.08
Meter

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2. Test Setup

Power Meter EUT

8.3. Limit

® For the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 250mW provided the maximum
anfenna gain does not exceed 6dBi. If transmitting antennas of directional gain
greater than 6dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

® For the band 5.725-5.85 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W. If transmitting antennas of
directional gain greater than 6dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in

dB that the directional gain of the antenna exceeds 6dBi.

8.4. Test Procedure

® The EUT was tested according to ANSI C63.10: 2013 and KDB 789033 for
compliance to FCC 47CFR 15407 requirements.
® Use the wideband power meter to test peak power and record the result.

8.5. Uncertainty

The measurement uncertainty above 1G is defined as = 1.27 dB.
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8.6. Test Result

Power Max

Test Mode | Channel | Frequency(MHz) Oufnvi(anm), | Limitnm) Pass/Fil
36 5180 17.40 24 Pass
40 5200 17.50 24 Pass
802114 48 5240 17.57 24 Pass
149 5745 20.03 30 Pass
157 5785 19.86 30 Pass
165 5825 19.89 30 Pass
36 5180 17.71 24 Pass
40 5200 17.80 24 Pass
802.11n 48 5240 18.14 24 Pass
(20MHz) 149 5745 20.29 30 Pass
157 5785 20.18 30 Pass
165 5825 20.10 30 Pass
38 5190 17.27 24 Pass
802.11n 46 5230 17.72 24 Pass
(40MHz) 151 5755 20.05 30 Pass
159 5795 20.02 30 Pass
36 5180 17.66 24 Pass
40 5200 17.66 24 Pass
802.11ac 48 5240 18.08 24 Pass
(20MHz) 149 5745 20.31 30 Pass
157 5785 20.18 30 Pass
165 5825 20.15 30 Pass
38 5190 17.29 24 Pass
802.11ac 46 5230 17.74 24 Pass
(40MHz) 151 5755 20.13 30 Pass
159 5795 20.10 30 Pass
802.11ac 42 5210 17.32 24 Pass
(80MHz) 155 5775 19.97 30 Pass
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9. Power Spectral Density

9.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity

HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2. Test Setup

OO0 I, o

Spectrum Analyzer EUT

9.3. Limit

For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed
11dBm in any 1IMHz band. If transmitting antennas of directional gain greater than
6dBi are used, the peak power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6dBi.

For the band 5.725-5.825 GHz, the peak power spectral density shall not exceed
30dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6dBi are used, the peak power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6dBi.

9.4. Test Procedure

The EUT was tested according to ANSI C63.10: 2013 and KDB 789033 for
compliance to FCC 47CFR 15407 requirements.

For devices operating in the bands 5.15-5.25 GHz, the preceding procedures make
use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in
Section 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules
specify a measurement bandwidth of 500 kHz.

Set RBW > 1/T, where Tis defined in I1.B 1.a).

Set VBW >3 RBW.
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® [f measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10 log
(500 kHz/RB W) to the measured result, whereas RBW (<500 kHz) is the reduced
resolution bandwidth of the spectrum analyzer set during measurement.

® [f measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10 log
(IMHz/RBW) to the measured result, whereas RBW (<1 MHz) is the reduced
resolution bandwidth of spectrum analyzer set during measurement.

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

9.5. Uncertainty

The measurement uncertainty is defined as &= 1.27 dB.
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9.6. Test Result

Test Item

: Power Spectral Density

Test Mode

: Mode 1: Transmit by 802.11a

Power Spectral Density

Channel Frequency(MHz) (dBm) Limit(dBm) | Pass/Fail
36 5180 733 11 Pass
40 5200 7.09 11 Pass
48 5240 749 11 Pass
149 5745 846 30 Pass
157 5785 833 30 Pass
165 5825 8.29 30 Pass
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Channel 157 (5785MHz)
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Test Item : Power Spectral Density

Test Mode : Mode 2: Transmit by 802.11n(20MHz)

Channel Frequency(MHZz) i Limit(dBm) | Pass/Fail

(dBm)
36 5180 7.24 11 Pass
40 5200 7.65 11 Pass
48 5240 7.36 11 Pass
149 5745 8.29 30 Pass
157 5785 843 30 Pass
165 5825 7.83 30 Pass
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Channel 48 (5240MHz)
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Channel 157 (5785MHz)
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Test Item : Power Spectral Density
Test Mode : Mode 3: Transmit by 802.11n(40MHz)
Power Spectral Densit: L .
Channel Frequency(MHZz) . & Limit(dBm) | Pass/Fail
(dBm)
38 5190 4.17 11 Pass
46 5230 4.63 11 Pass
151 5755 547 30 Pass
159 5795 5.14 30 Pass
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Channel 151 (5755MHz)
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Test Item : Power Spectral Density

Test Mode : Mode 4: Transmit by 802.11ac(20MHz)

Channel Frequency(MHz) Fawsgovechel Densiby Limit(dBm) | Pass/Fail

(dBm)
36 5180 7.20 11 Pass
40 5200 7.60 11 Pass
48 5240 7.57 11 Pass
149 5745 848 30 Pass
157 5785 8.39 30 Pass
165 5825 8.12 30 Pass
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Channel 48 (5240MHz)
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Spectrum
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Test Item : Power Spectral Density
Test Mode : Mode 5: Transmit by 802.11ac(40MHz)
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Channel 151 (5755MHz)
Specoum

Ref Level 30.00 dBm Offset 12.00 d& & RBW 500 kM2

» At 30 dB @ SWT 1ms @ VBW 2 MHz

Made Auto Sweep
O 1fm Max

M1[1)
20 dam

5.51 dBm
5.7565630 GHz

10 dam

T

0 dBm

| WP, L-»{,..
I P e \ F R T B Vv

\
/ Y
<10 dem:

-20 dém "Jr

sl I

-30 dem

s J“‘M?-'*-lk{»

-0 u8r

-50 dg

-80 dbm

GF 5.755 GHz

hi'l

691 pts

Span 60.0 MHz

Cote 10.APR.2016 1417 36

Channel 159 (5795MHz)
Spectrum

T | Measurl ng... .ll 'l..“ w

RILS

(=

Ref Level 30.00 dBm Offset 12.00 dé = RBW 500 kHz

by Att 30 dB @ SWT 1 ms w VBW 2 MHz  Made Auto Sweep
® 1Rm Max
M1[1] 5.45 dBrn
5.7971710 GHz
20 dom
10 dam s
0a8 T -/—\-JM-"’“UN“’J}'“ﬂ { R Wl

/ \

J'j ‘L‘
20 d

. By ol 5TV
’UL ‘h’ﬁp‘.'}“\ bRl

-30 dem

i Jﬁu‘"“n’“!' “*”1

40 d8m

-50 dém

-$0 dgm

GF 5.795 GHz

691 pts

Span 60.0 MHz

'. | T Messurina.. WALLLLALD WG
Coate 10.APR 2018 14;18.32

Page: 69 of 84




Report No.: YZ180129-AFDJ-0001-4

Test Item : Power Spectral Density
Test Mode : Mode 6: Transmit by 802.11ac(80MHz)
Power Spectral Density .. :
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10. Conducted Band Edge

10.1. Test Equipment

Instrument Manufacturer Type No. Serial No. Cal. Date
Spectrum Analyzer R&S FSV40 101155 2017.10.24
Shielding RoomNo. 1 [EMC Im*4m*3m |/ 2016.08
Temp erature/Humidity

HTC-1 / 2017.11.08
Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2. Test Setup

OO0 I, o

EUT

Spectrum Analyzer

10.3. Limit

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

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be
limited to alevel 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.

10.4. Test Procedure

Maximum emission levels are measured by setting the analyzer as follows:

RBW =1MHz

VBW >3 MHz

Detector = Peak.

Sweep time = auto.

Trace mode = max hold.

Allow sweeps to continue until the trace stabilizes. Note that if the transmission is

not continuous, the time required for the trace to stabilize will increase by a factor
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of approximately 1/x, where x is the duty cycle. For example, at 50% duty cycle,
the measurement time will increase by a factor of two relative to measurement

time for continuous transmission.

10.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB.
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10.6. Test Result

Test Item : Conducted Band Edge
Test Mode : Mode 1: Transmit by 802.11a
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Channel 149 (5745MHz)
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Test Item : Conducted Band Edge
Test Mode : Mode 2: Transmit by 802.11n(20MHz)
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Channel 149 (5745MHz)
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Test Item : Power Spectral Density

Test Mode : Mode 3: Transmit by 802.11n(40MHz)
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Channel 151 (5755MHz)
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Test Item : Power Spectral Density
Test Mode : Mode 4: Transmit by 802.11ac(20MHz)
Channel 36 (S180MHz)
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Channel 149 (5745MHz)
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Test Item : Power Spectral Density
Test Mode : Mode 5: Transmit by 802.11ac(40MHz)
Channel 38 (§S190MHz)
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11. Antenna requirement

11.1. The requirement
According to section 15.203, an intentional radiator shall be designed to ensure that no

antenna other than the furnished by the responsible party shall be used with the device

11.2. Antenna construction
Device is equipped with permanent attached antenna, which isn’t displaced by other

antenna. The max antenna gain of EUT is 1dBi. Therefore, the equipment complies with

the antenna requirement of section 15.203.
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