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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | Industrial Cellular Router
EUT Model: | UR55
Multiple Models: | UR52
FCC ID: | 2AOSV-URS52-5
Rated Input Voltage: | DC 12V from adapter
Model: | OH-1015A1201000U1-UL
Input: | 100-240V~50/60Hz 350mA
Output: | DC 12V 1A
External Dimension: | 132mm(L)*103.8mm(W)*45mm(H)

180313053-1(UR55)
180313053-2(UR52)

EUT Received Date: | 2018.04.29

Adapter
Information

Serial Number:

Note: The series product, model UR52 is electrically identical with model UR55, we selected UR55 for fully testing,
the differences details was explained in the declaration letter.

Objective

This type approval report is prepared on behalf of Xiamen Ursalink Technology Co., Ltd.in accordance
with Part 2-Subpart J, Part 15-Subparts A, and E of the Federal Communications Commission’s rules.

The tests were performed in order to determine compliance with FCC Rules Part 15, Subpart E, section
15.203, 15.205, 15.207, 15.209 and 15.407 rules.

Related Submittal(s)/Grant(s)

FCC Part 15C DTS submissions with FCC ID: 2AOSV-UR52-5.
FCC Part 15B JBP submissions with FCC ID: 2AOSV-UR52-5.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices. And KDB 789033 D02
General U-NII Test Procedures New Rules v02r01.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
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Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
+0.61 dB

Power Spectral Density, conducted

Unwanted Emissions, radiated

30M~200MHz: 4.55 dB,200M~1GHz: 5.92 dB,1G~6GHz: 4.98 dB,
6G~18GHz: 5.89 dB,18G~26.5G:5.47 dB,26.5G~40G:5.63 dB

Unwanted Emissions,conducted +1.5 dB
Temperature +1°C
Humidity +5%

DC and low frequency voltages +0.4%
Duty Cycle 1%

AC Power Lines Conducted Emission

3.12 dB (150 kHz to 30 MHz)

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No. : 897218,the FCC Designation No. : CN1220.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062D.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration
The EUT was configured for testing in an engineering mode which was provided by the manufacturer.

The system support 802.11a/n ht20/n ht40/ac vht20/ac vht40/ac vht80, the vh20/vht40 were reduced since
the identical parameters with 802.11n ht20 and ht40.

For 5150~5250 MHz band, 7 channels are provided to testing:

Channel Frg\(/][lllfzr;cy Channel Fr(%(/l[lll_lezl;cy
36 5180 44 5220
38 5190 46 5230
40 5200 48 5240
42 5210 / /

802.11a, 802.11n ht20 were tested with Channel 36, 40 and 48,
802.11n ht40 were tested with Channel 38 and 46.
802.11ac80 mode was tested with channel 42

For 5725~5850MHz band, 8 channels are provided to testing:

Channel Frg\(/][lgzr;cy Channel Fr(‘le\(/l[lll_lezl;cy
149 5745 157 5785
151 5755 159 5795
153 5765 161 5805
155 5775 165 5825

802.11a, 802.11n ht20 were tested with Channel 149, 157 and 165,
802.11n ht40 were tested with Channel 151 and 159.
802.11ac80 mode was tested with channel 155.

EUT Exercise Software

The software “QRCT Version3.0.265.0” was used for testing, which was provided by manufacturer. The
worst-case data rates are determined to be as follows for each mode based upon investigations by
measuring the average power and PSD across all data rates bandwidths, and modulations. The maximum
power was configured as below table, that provided by the manufacturer:

Page 6 of 85




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG180313053-00C

Software and version QRCT Version3.0.265.0
Frequency Data Rate Power
UNII Band Mode Channel (MHz) (Mbps) Level
Low 5180 6 9
802.11a Middle 5200 6 16
High 5240 6 16
Low 5180 MCS0 9
soaonny | PPaet [ Midde 5200 MCS0 17
High 5240 MCS0 16
802.11n Low 5190 MCS0 8
ht40 High 5230 MCS0 15
802.11 ac80 Middle 5210 MCS0 10
Low 5745 6 23
802.11a Middle 5785 6 23
High 5825 6 23
Low 5745 MCS0 23
ssooiny | Codet [ Midde 5785 MCS0 23
High 5825 MCSO 24
802.11n Low 5755 MCS0 23
ht40 High 5795 MCS0 23
802.11 ac80 Middle 5775 MCS0 17
The duty cycle as below:
Tﬂn Ton+0ff Duty Cycle
Mode (ms) (ms) (%)
802.11 a 2.115 2.228 94.9
802.11n ht20 1.971 2.019 97.6
802.11n ht40 0.964 1.077 89.5
802.11ac80 0.481 0.572 84.1
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802.11a

<§§> DELTA MARKER 2 RBW 10 MHz Delta 2 [T1 ]
2.227564103 ms *VBW 10 MHz -0.16 dB
Ref 30 dBm “Att 25 dB SWT 10 ms 2.227564 ms
30 Offget 1 ¢B Markdr 1 [T1][]
-43.36 dBm
oo 3.718077 ms L
Deltd 1 [T1 J SGL
|1 PR N N N R S e I e e At 1o
Lio 2114385 me
LVL
o
-10
--20
3DB
--30
I--40
I
I--50
I--60
-70
Center 5.18 GHz 1 ms/

Date: 18.JUL.2018 22:16:37

802.11n ht20

® DELTA MARKER 2 RBW 10 MHz Delta 2 [T1 ]
2.019230769 ms *VBW 10 MHz -0.05 dB
Ref 30 dBm *Att 25 dB SWT 10 ms 2.019231 ms

30 Offget 1 dB Markdr 1 [T1[]
-44 .82 dBm
4.294872 ms
Deltg 1 [T SGL
1 P AN AN AMAAS A VA AN A At A A 1A4L%Lq¥§~3gn
Hio 1074154 ;

LvVL

3DB

-50

-60

-70

Center 5.18 GHz 1 ms/

Date: 18.JUL.2018 22:18:01
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®

HE
>
x|o
T

Date:

Date:

DELTA MARKER 2
1.076666667 ms
Ref 30 dBm *Att

802.11n ht40

RBW 10 MHz
*VBW 10 MHz
25 dB SWT 5 ms

Delta 2 [T1 ]
1.88 dB
1.076667 ms

30 Offget 1 ¢B

Markgr 1 [T1]]
-4%.99 dBm
2.324679 ms

Deltg 1 [T1 ] SGl
.01 dB

A ok

LA Tk e

i
—

& 2 2o WS
LRI AT L i LVL

-70

Center 5.23 GHz

18.JUL.2018 22:21:55

DELTA MARKER 2
572.1153846 ps
Ref 30 dBm *Att

500 ps/

802.11 ac80

RBW 10 MHz
*VBW 10 MHz
25 dB SWT 3 ms

Delta 2 [T1 ]
-0.80 dB
572.115385 us

30 Offget 1 dB

Markgr 1 [T1]]
-44_27 dBm
1.0909577 ms

Deltg 1 [T1 ]} SGL
-1.72 dB

480 76 14

Mmmvwﬂvr/ fﬁw#@Jﬁﬁﬁn

-

R o

LvVL

-20

—-30

3DB

I--40

T

-50

-60

-70

Center 5.21 GHz

18.JUL.2018 22:23:14

300 ps/
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Equipment Modifications

No modification was made to the EUT.

Local Support Equipment List and Details

Manufacturer Description Model Serial Number
DELL Laptop PP11L HLKYGBI
TP-LINK Exchanger TL-SF1008P 114A297001782
Support Cable List and Details
Cable Description | Shielding Type | Ferrite Core L(ang)th From Port To
RJ45 Cable No No 5 RJ45 Port of EUT Laptop
RJ45 Cable No No 5 RJ45 Port of EUT Exchanger
RJ45 Cable No No 5 RJ45 Port of EUT Exchanger
RJ45 Cable No No 5 RJ45 Port of EUT Exchanger
RJ45 Cable No No 5 RJ45 Port of EUT Exchanger
Ground line No No 1.5 Gnd Port of EUT ground
Antenna Cable No No 1.5 Antenna Port of EUT Antenna 1
Antenna Cable No No 1.5 Antenna Port of EUT Antenna 2
GPS antenna Cable No No 3 GPS Port of EUT GPS antenna
Adapter Cable No Yes 1.5 Adapter EUT
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Block Diagram of Test Setup

GND
Exchanger
Laptop
|— LISN1
GPS [ 41 Ocmp Antenna2 [¢10cmp Antennal [10cmp EUT (€1 Ocmp Adapter A
antenna
=
<
Q
@
Non-Conductive Table 80
cm above Ground Plane
\
- 1.5 Meter »-
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCe §15'4(§;(1f())§i L1310 & Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.407(b)(6)& §15.207(a) Conducted Emissions Compliance
§15&2§015582 §7I(Sb)2 09 Undesirable Emission& Restricted Bands Compliance
§15.407(b) Out Of Band Emissions Compliance
§15.407(a) (e) Emission Bandwidth Compliance
§15.407(g) Frequency Stability Compliance
§15.407(a) Conducted Transmitter Output Power Compliance
§15.407 (a) Power Spectral Density Compliance
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FCC §15.407 (f) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to subpart 15.407(f)and subpart §1.1310, systems operating under the provisions of this
section shall be operated in a manner that ensures that the public is not exposed to radio frequency energy
level in excess of the Commission’s guidelines.

Limits for Maximum Permissible Exposure (MPE) (§1.1310, §2.1091)

(B) Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/2) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz; * = Plane-wave equivalent power density;

According to §1.1310 and §2.1091 RF exposure is calculated.

Calculation formula:

Prediction of power density at the distance of the applicable MPE limit

S = PG/4nR? = power density (in appropriate units, e.g. mW/cm?);

P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

For simultaneously transmit system, the calculated power density should comply with:

s <

i
i 'S‘L".'n.‘.'.j
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Calculated Data:
Conducted
5 output power Evaluation Power

Frequency s Gt including Tune- Distance Density Stimic 2 | Si/Stimit

(iLEzg) up Tolerance (cm) (mW/cm?) ey

(dBi) | (numeric) | (dBm) | (mW)
5150-5250
& 5 3.16 14 25.12 20.00 0.02 1.0 0.20

5725-5850

824-849 2.5 1.78 23.5 | 223.87 20.00 0.08 0.55 0.14
1850-1910 3 2.00 24 251.19 20.00 0.10 1.00 0.10
1710-1755 3 2.00 24 251.19 20.00 0.10 1.00 0.10

The Wi-Fi function and LTE Module can transmit simultaneously.

52

i
i "SL".'H.‘.'.J'

=SWi-Fi/ SWi-Fi+ SWAN/ Slimit WAN

=0.20+0.14=0.34<1

Result: The device meet FCC MPE at 20 cm distance
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FCC §15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited.

And according to FCC 47 CFR section 15.407 (a)(1),if transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the peak power spectral density shall
be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction

The EUT have one external antenna, and the antenna gain is 5dBi, the EUT requires professional
installation. Please refer to the professional installation statement letter.

Result: Compliance.
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FCC §15.407 (b) (6) §15.207 (a) - CONDUCTED EMISSIONS

Applicable Standard
FCC §15.207(a), §15.407(b) (6).

EUT Setup
-~ Vertical Reference
Ground Plane /TestRecewer
-
- 4l]|:m__
EUT M o oo o0
[« o BN o o)
[
80cm
LIsy M
LY 1 B I
< N
Bonded to Horizontal Horizontal Beference
Ground Plane GGround Plane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs (AMIN) 80 cm from ETUT and at the least 80 cm

from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC Part 15.207 limits.

The spacing between the peripherals was 10 cm.

The adapter was connected to the main lisn with a 120 V/60 Hz AC power source.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30 MHz 9 kHz
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Corrected Amplitude & Margin Calculation

The basic equation is as follows:

Ve=Vg+ Ac+ VDF

C¢=Ac + VDF

Herein,

V¢ (cord. Reading): corrected voltage amplitude
Vr: reading voltage amplitude

A.: attenuation caused by cable loss
VDF: voltage division factor of AMN

Cy: Correction Factor

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation
for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal};);‘ta:ion ngzl;;itzn
R&S EMI Test Receiver ESCS 30 830245/006 2017-12-11 | 2018-12-11
R&S L.IS.N ESH2-Z5 892107/021 2017-09-25 | 2018-09-25
R&S Two-line V-network | ENV 216 3560.6550.12 2017-12-08 | 2018-12-08
R&S Test Software EMC32 Version8.53.0 N/A N/A

Unknown Coaxial Cable C-NINJ-50 C-0200-01 2017-09-05 | 2018-09-05

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

During the conducted emission test, the EUT was connected to the first LISN.

Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the Quasi-peak and average detection mode.

Test Data

Environmental Conditions

Temperature: 28.6 °C
Relative Humidity: 58 %
ATM Pressure: 100 kPa

The testing was performed by Alex You on 2018-07-13.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

Model: UR55

AC120 V, 60 Hz, Line:

Quasi-

Peak Limit

é 40 L 4
% 30 . “ ¢

20

1

15IOk I 32)0 4(IJO 500 I Istl)o 1;\/| 2;\/| 3|Iv| 4|Iv| 5|Iv| :3 I zls 1(I)M 20IM 30IM

Frequency in Hz

ot | vy | gty | M | dny | @) | amay | Comment
0.304845 40.5 9.000 L1 10.1 19.6 60.1 Compliance
0.346296 29.9 9.000 L1 10.0 29.2 59.1 Compliance
1.144267 35.0 9.000 L1 9.8 21.0 56.0 Compliance
1.269154 32.6 9.000 L1 9.8 23.4 56.0 Compliance
3.547503 31.1 9.000 L1 9.8 24.9 56.0 Compliance
3.604490 31.9 9.000 L1 9.8 24.1 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.302425 32.8 9.000 L1 10.1 17.4 50.2 Compliance
0.375019 25.7 9.000 L1 10.0 22.7 48.4 Compliance
1.144267 27.6 9.000 L1 9.8 18.4 46.0 Compliance
1.289541 27.0 9.000 L1 9.8 19.0 46.0 Compliance
3.547503 25.2 9.000 L1 9.8 20.8 46.0 Compliance
3.750995 26.1 9.000 L1 9.8 19.9 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

AC120V, 60 Hz, Neutral:

Quasi-Peak Limit

g 50{ *
% 401 Y '
s 30f & &
20
1
15IOk I 3<I)0 4(I)0 500 I Iatl)o 1;\/| 2;\/| 3|Iv| 4|Iv| 5|Iv| Ie I zla 1(I)|v| 20IM 30IM
Frequency in Hz
Frequency QuasiPeak Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.304845 45.8 9.000 N 10.1 14.3 60.1 Compliance
0.375019 354 9.000 N 10.0 23.0 58.4 Compliance
0.660314 29.0 9.000 N 9.8 27.0 56.0 Compliance
1.219583 332 9.000 N 9.8 22.8 56.0 Compliance
1.289541 35.2 9.000 N 9.8 20.8 56.0 Compliance
3.997889 29.2 9.000 N 9.8 26.8 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.304845 39.7 9.000 N 10.1 10.4 50.1 Compliance
0.381043 28.2 9.000 N 10.0 20.1 48.3 Compliance
0.634524 24.2 9.000 N 9.8 21.8 46.0 Compliance
1.144267 30.5 9.000 N 9.8 15.5 46.0 Compliance
1.289541 28.1 9.000 N 9.8 17.9 46.0 Compliance
3.997889 24.3 9.000 N 9.8 21.8 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

Model: UR52

AC120 V, 60 Hz, Line:

Quasi-Peak Limit

ﬁ 40 *
% 30 b 4 ‘ ¢

20

1

15IOk I 32)0 4(IJO 500 I Istl)o 1;\/| 2;\/| 3|Iv| 4|Iv| 5|Iv| (Ia I ;3 1(I)M 20IM 3OIM

Frequency in Hz

ot | vy | gty | M | dny | @) | asay | Comment
0.309742 414 9.000 L1 10.1 18.5 60.0 Compliance
0.419276 31.0 9.000 L1 10.0 26.5 57.5 Compliance
1.239175 36.1 9.000 L1 9.8 19.9 56.0 Compliance
1.249088 329 9.000 L1 9.8 23.1 56.0 Compliance
3.519348 31.0 9.000 L1 9.8 25.0 56.0 Compliance
3.841741 29.2 9.000 L1 9.8 26.8 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.304845 37.6 9.000 L1 10.1 12.5 50.1 Compliance
0.419276 26.9 9.000 L1 10.0 20.6 47.5 Compliance
1.190776 30.6 9.000 L1 9.8 15.4 46.0 Compliance
1.289541 26.3 9.000 L1 9.8 19.7 46.0 Compliance
3.575883 253 9.000 L1 9.8 20.7 46.0 Compliance
3.604490 25.7 9.000 L1 9.8 20.3 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

AC120V, 60 Hz, Neutral:
80
70
60 Quasi-Péak Limit
§ 50T ™
£ 407
% 30t » ] L
20T
10T
0 t t t t +—t—t t t t t +—t— {
150k 300 400 500 800 1M 2M  3M 4M 5M 6 8 10M 30M
Frequency in Hz
| e | Mo [ e | G || gy | commen
0.307284 46.3 9.000 N 10.1 13.7 60.0 Compliance
0.422630 32.5 9.000 N 9.9 24.9 57.4 Compliance
0.443327 32.5 9.000 N 9.9 24.5 57.0 Compliance
1.219583 33.0 9.000 N 9.8 23.0 56.0 Compliance
1.249088 32.5 9.000 N 9.8 23.5 56.0 Compliance
4.062112 30.0 9.000 N 9.8 26.0 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpv) (kHz) (dB) (dB) (dBpv)
0.302425 41.6 9.000 N 10.1 8.6 50.2 Compliance
0.429420 26.9 9.000 N 9.9 20.4 47.3 Compliance
0.432855 26.5 9.000 N 9.9 20.7 47.2 Compliance
0.660314 24.0 9.000 N 9.8 22.0 46.0 Compliance
1.239175 29.7 9.000 N 9.8 16.3 46.0 Compliance
1.249088 24.2 9.000 N 9.8 21.8 46.0 Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG180313053-00C

FCC §15.209, §15.205 & §15.407(b) -UNWANTED EMISSION

Applicable Standard
FCC §15.407; §15.209; §15.205;

(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 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.

(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.

(i1) 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
MHz. 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 MHz.

(6) Unwanted emissions below 1 GHz 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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

EUT Setup

Below 1 GHz:
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG180313053-00C

The radiated emission Below 1GHz tests were performed in the 10 meters chamber, above 1GHz tests
were performed in the 3/1.5/1 meters chamber test site B, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.407 limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.

EMI Test Receiver & Spectrum Analyzer Setup
The system was investigated from 30 MHz to 40 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with the
following configurations:

30-1000MHz:

Measurement RBW Video B/'W IF B/W
QP 120 kHz 300 kHz 120kHz

1GHz- 40GHz:

Measurement Duty cycle RBW Video B/'W
PK Any 1MHz 3 MHz
Ave >98% 1MHz 10 Hz
) <98% 1MHz /T

Note: T is minimum transmission duration

Test Procedure

During the radiated emission test, the adapter was connected to the first AC floor outlet.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz-1GHz, peak and
Average detection modes for frequencies above 1GHz.

According to KDB 789033 D02 General UNII Test Procedures New Rules v02r01, emission shall be
computed as: E [dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

According to C63.10, the above 1G test result shall be extrapolated to the specified distance using an
extrapolation factor of 20dB/decade from 3m to 1.5m or Im

Distance extrapolation factor =20 log (specific distance [3m]/test distance [1.5m]) dB=6.02 dB

or

Distance extrapolation factor =20 log (specific distance [3m]/test distance [1m]) dB=9.54 dB

All emissions under the average limit and under the noise floor have not recorded in the report.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG180313053-00C

Corrected Amplitude & Margin Calculation

For the range 30MHz-1GHz, the Corrected Amplitude is calculated by adding the Antenna Factor and
Cable Loss, and subtracting the Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:
Margin = Limit - Corrected Amplitude
For the range 1GHz-40GHz, Test performed at 1.5m or 1m, the Corrected Amplitude is calculated by
adding the Antenna Factor and Cable Loss, and subtracting the Amplifier Gain from the Meter Reading

and the Distance extrapolation factor. The basic equation is as follows:

Corrected Amplitude
= Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain-Distance extrapolation factor

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit- Corrected Amplitude
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

Test Equipment List and Details

Manufacturer Description Model Nsuiflil&:r Calg):taetion CSEZ‘S;‘;“
R&S EMI Test Receiver ESCI 100035 2017-08-04 | 2018-08-04
Farad Test Software EZ-EMC V1.1.4.2 N/A N/A

Sunol Sciences Antenna JB3 A060611-3 2017-07-21 | 2019-07-21

Unknown Coaxial Cable C-NINJ-50 C-0400-02 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NINJ-50 C-0075-02 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NINJ-50 C-2200-01 | 2017-09-05 | 2018-09-05
HP Amplifier 8447F 2443A01912 | 2017-09-05 | 2018-09-05
Agilent Spectrum Analyzer E4440A SG43360054 | 2018-01-04 | 2019-01-04
R&S Spectrum Analyzer FSP 38 100478 2017-12-08 | 2018-12-08
Farad Test Software EZ-EMC V1.142 N/A N/A
ETS-Lindgren Horn Antenna 3115 000 527 35 2016-01-05 | 2019-01-04
le‘clﬁﬁgigggs Horn Antenna ARH-4223-02 HOTB0-0L 1 2016-11-18 | 2019-11-18
T]Z‘c‘ﬁlolgi‘ang‘igs Horn Antenna ARH-2823-02 1001737 326'01 2016-11-18 | 2019-11-18
Unknown Coaxial Cable C-SJSI-50 C-0800-01 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-2.412.41-50 C-0700-02 | 2018-06-27 | 2019-06-27
MITEQ Amplifier AFSDOOIOIS00 1 2001271 | 2017-09-05 | 2018-09-05
Quinstar Amplifier QLW-18405536-J0 | 15964001001 | 2018-06-27 | 2019-06-27
Sinoscite Bandstop Filters | D> 2023 0MN | 0899003 | 2018-05-06 | 2019-05-06
Mini Circuits | High Pass Filter VHF-6010+ 31118 2018-06-16 | 2019-06-16

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations

have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 26.1~26.7 °C
Relative Humidity: 39~58 %
ATM Pressure: 100.1~101.1 kPa

* The testing was performed by Vito Chen & Tyler Pan from 2018-07-17 to 2018-07-19.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

1) Below 1GHz(802.11 a 5785 MHz was the worst):

Model: UR55

Horizontal

80.0 dBu¥/m

30

-20

Limit1:
Margin:

1

30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

(MHz) (dBpV) (dB/m) (dBpV/m) SRR @15
33.8800 35.88 QP -3.88 32.00 40.00 8.00
102.7500 40.78 QP -11.48 29.30 43.50 14.20
151.2500 37.91 QP -6.91 31.00 43.50 12.50
199.7500 39.06 QP -6.86 32.20 43.50 11.30
500.4500 30.85 QP -0.15 30.70 46.00 15.30
549.9200 34.74 QP 1.76 36.50 46.00 9.50
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Report No.: RDG180313053-00C

Vertical

80.0 dBu¥/m

4

-20

Limit1:
Margin:

—

MWMWWMW

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
e Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

L) (dBpV) (dB/m) (dBpV/m) CER ) @)
45.5200 40.13 QP -10.33 29.80 40.00 10.20
104.6900 40.06 QP -11.36 28.70 43.50 14.80
250.1900 39.09 QP -7.59 31.50 46.00 14.50
400.5400 32.89 QP -2.29 30.60 46.00 15.40
500.4500 32.25 QP -0.15 32.10 46.00 13.90
549.9200 35.14 QP 1.76 36.90 46.00 9.10
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

Model: UR52

Horizontal

80.0 dBuV/m

-20

Limit1:
Margin:

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
e Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

L) (dBpv) (dB/m) (dBpV/m) CER ) @)
30.9700 34.97 QP -2.47 32.50 40.00 7.50
97.9000 41.08 QP -11.88 29.20 43.50 14.30
147.3700 35.47 QP -6.87 28.60 43.50 14.90
199.7500 43.06 QP -6.86 36.20 43.50 7.30
250.1900 38.29 QP -7.59 30.70 46.00 15.30
350.1000 31.89 QP -3.59 28.30 46.00 17.70
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Report No.: RDG180313053-00C

Vertical

80.0 dBu¥/m

-20

g A

Limit1:

R S P S

30,000 127.00 224 00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

(iley (dBpV) (dB/m) (dBpV/m) (L) @)
34.8500 36.06 QP -4.36 31.70 40.00 8.30
97.9000 38.58 QP -11.88 26.70 43.50 16.80
137.6700 33.48 QP -6.88 26.60 43.50 16.90
199.7500 39.16 QP -6.86 32.30 43.50 11.20
250.1900 36.49 QP -7.59 28.90 46.00 17.10
549.9200 30.44 QP 1.76 32.20 46.00 13.80
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Report No.: RDG180313053-00C

2) 1GHz-40GHz:

URS55 was the worst case

5150-5250MHz

802.11a
Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation L ;
Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
MHD | appy) | Measurement | 4y | (qpm) | (@B) (dB) @BuV/m) | @uvim) | @BV @)
Low Channel: 5180 MHz
5180.00 57.03 PK H 33.59 3.58 0.00 94.20 88.18 N/A N/A
5180.00 47.67 AV H 33.59 3.58 0.00 84.84 78.82 N/A N/A
5180.00 72.31 PK \ 33.59 3.58 0.00 109.48 103.46 N/A N/A
5180.00 62.91 AV \Y 33.59 3.58 0.00 100.08 94.06 N/A N/A
5150.00 36.18 PK \ 33.54 3.56 0.00 73.28 67.26 74.00 6.74
5150.00 14.41 AV \ 33.54 3.56 0.00 51.51 45.49 54.00 8.51
10360.00 46.68 PK \Y 38.17 6.29 36.85 54.29 48.27 74.00 25.73
10360.00 34.16 AV \ 38.17 6.29 36.85 41.77 35.75 54.00 18.25
15540.00 46.52 PK \Y 38.06 8.85 39.04 54.39 48.37 74.00 25.63
15540.00 34.09 AV \ 38.06 8.85 39.04 41.96 35.94 54.00 18.06
Middle Channel: 5200 MHz
5200.00 64.65 PK H 33.62 3.60 0.00 101.87 95.85 N/A N/A
5200.00 55.06 AV H 33.62 3.60 0.00 92.28 86.26 N/A N/A
5200.00 79.04 PK \ 33.62 3.60 0.00 116.26 110.24 N/A N/A
5200.00 69.47 AV \ 33.62 3.60 0.00 106.69 100.67 N/A N/A
10400.00 47.22 PK \ 38.18 6.32 36.86 54.86 48.84 74.00 25.16
10400.00 34.69 AV \ 38.18 6.32 36.86 42.33 36.31 54.00 17.69
15600.00 46.38 PK \ 38.00 8.83 39.09 54.12 48.1 74.00 25.90
15600.00 33.96 AV \ 38.00 8.83 39.09 41.70 35.68 54.00 18.32
High Channel: 5240 MHz
5240.00 64.24 PK H 33.68 3.52 0.00 101.44 95.42 N/A N/A
5240.00 54.89 AV H 33.68 3.52 0.00 92.09 86.07 N/A N/A
5240.00 78.48 PK \ 33.68 3.52 0.00 115.68 109.66 N/A N/A
5240.00 69.25 AV \ 33.68 3.52 0.00 106.45 100.43 N/A N/A
5350.00 24.67 PK \ 33.86 3.52 0.00 62.05 56.03 74.00 17.97
5350.00 14.94 AV \ 33.86 3.52 0.00 52.32 46.3 54.00 7.70
10480.00 46.28 PK \ 38.20 6.37 36.88 53.97 47.95 74.00 26.05
10480.00 33.71 AV \ 38.20 6.37 36.88 41.40 35.38 54.00 18.62
15720.00 45.84 PK \ 37.88 8.79 39.18 53.33 47.31 74.00 26.69
15720.00 33.47 AV \ 37.88 8.79 39.18 40.96 34.94 54.00 19.06
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Report No.: RDG180313053-00C

802.11n ht20

Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation . .

Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
MHD 1 appyy | Measurement | iy | ) | @) | @B) | @BuVim) | @Buvimy | @BEV) | (B)

Low Channel: 5180 MHz
5180.00 58.85 PK H 33.59 3.58 0.00 96.02 90 N/A N/A
5180.00 49.64 AV H 33.59 3.58 0.00 86.81 80.79 N/A N/A
5180.00 72.18 PK \Y 33.59 3.58 0.00 109.35 103.33 N/A N/A
5180.00 63.17 AV \4 33.59 3.58 0.00 100.34 94.32 N/A N/A
5150.00 34.93 PK \% 33.54 3.56 0.00 72.03 66.01 74.00 7.99
5150.00 16.48 AV \Y 33.54 3.56 0.00 53.58 47.56 54.00 6.44
10360.00 46.10 PK \% 38.17 6.29 36.85 53.71 47.69 74.00 26.31
10360.00 33.57 AV \% 38.17 6.29 36.85 41.18 35.16 54.00 18.84
15540.00 45.88 PK \% 38.06 8.85 39.04 53.75 47.73 74.00 26.27
15540.00 33.46 AV \% 38.06 8.85 39.04 41.33 35.31 54.00 18.69
Middle Channel: 5200 MHz
5200.00 65.59 PK H 33.62 3.60 0.00 102.81 96.79 N/A N/A
5200.00 56.35 AV H 33.62 3.60 0.00 93.57 87.55 N/A N/A
5200.00 78.68 PK \Y 33.62 3.60 0.00 115.90 109.88 N/A N/A
5200.00 69.55 AV \Y 33.62 3.60 0.00 106.77 100.75 N/A N/A
10400.00 48.95 PK \ 38.18 6.32 36.86 56.59 50.57 74.00 23.43
10400.00 36.38 AV \ 38.18 6.32 36.86 44.02 38 54.00 16.00
15600.00 48.36 PK \ 38.00 8.83 39.09 56.10 50.08 74.00 23.92
15600.00 35.88 AV \ 38.00 8.83 39.09 43.62 37.6 54.00 16.40
High Channel: 5240 MHz

5240.00 64.46 PK H 33.68 3.52 0.00 101.66 95.64 N/A N/A
5240.00 55.54 AV H 33.68 3.52 0.00 92.74 86.72 N/A N/A
5240.00 77.62 PK \Y 33.68 3.52 0.00 114.82 108.8 N/A N/A
5240.00 68.81 AV \Y 33.68 3.52 0.00 106.01 99.99 N/A N/A
5350.00 25.72 PK \ 33.86 3.52 0.00 63.10 57.08 74.00 16.92
5350.00 15.36 AV \Y 33.86 3.52 0.00 52.74 46.72 54.00 7.28
10480.00 48.10 PK \ 38.20 6.37 36.88 55.79 49.77 74.00 24.23
10480.00 35.62 AV \ 38.20 6.37 36.88 43.31 37.29 54.00 16.71
15720.00 47.35 PK \Y 37.88 8.79 39.18 54.84 48.82 74.00 25.18
15720.00 35.02 AV \ 37.88 8.79 39.18 42.51 36.49 54.00 17.51
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802.11n ht40

Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation - .
Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
MH2) | appyy | Measurement | i | qpym) | @B) | @B) | @Buvim) | (@Buvim) | @BHV/M | @)
Low Channel: 5190 MHz
5190.00 54.67 PK H 33.60 3.59 0.00 91.86 85.84 N/A N/A
5190.00 44.66 AV H 33.60 3.59 0.00 81.85 75.83 N/A N/A
5190.00 68.22 PK \ 33.60 3.59 0.00 105.41 99.39 N/A N/A
5190.00 58.33 AV \Y 33.60 3.59 0.00 95.52 89.5 N/A N/A
5150.00 36.48 PK \ 33.54 3.56 0.00 73.58 67.56 74.00 6.44
5150.00 15.66 AV \Y 33.54 3.56 0.00 52.76 46.74 54.00 7.26
10380.00 45.54 PK \ 38.18 6.31 36.85 53.18 47.16 74.00 26.84
10380.00 33.05 AV \Y 38.18 6.31 36.85 40.69 34.67 54.00 19.33
15570.00 46.38 PK \ 38.03 8.84 39.06 54.19 48.17 74.00 25.83
15570.00 33.75 AV \Y 38.03 8.84 39.06 41.56 35.54 54.00 18.46
High Channel: 5230 MHz
5230.00 60.95 PK H 33.67 3.54 0.00 98.16 92.14 N/A N/A
5230.00 51.32 AV H 33.67 3.54 0.00 88.53 82.51 N/A N/A
5230.00 74.21 PK \Y 33.67 3.54 0.00 111.42 105.4 N/A N/A
5230.00 64.11 AV \Y 33.67 3.54 0.00 101.32 95.3 N/A N/A
5350.00 27.45 PK \Y 33.86 3.52 0.00 64.83 58.81 74.00 15.19
5350.00 14.68 AV \Y 33.86 3.52 0.00 52.06 46.04 54.00 7.96
10460.00 46.00 PK \Y 38.19 6.36 36.87 53.68 47.66 74.00 26.34
10460.00 33.56 AV \Y 38.19 6.36 36.87 41.24 35.22 54.00 18.78
15690.00 45.77 PK \ 3791 8.80 39.15 53.33 47.31 74.00 26.69
15690.00 33.26 AV \Y 37.91 8.80 39.15 40.82 34.8 54.00 19.20
802.11 ac80
Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation - .
Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
MH2) | @Bpy) | Measurement | (o) | (apim) | (@B) (dB) @BuV/m) | (@Bpv/m) | @PRVM) ] (@B)
Middle Channel: 5210 MHz
5210.00 56.44 PK H 33.64 3.58 0.00 93.66 87.64 N/A N/A
5210.00 43.09 AV H 33.64 3.58 0.00 80.31 74.29 N/A N/A
5210.00 69.86 PK \ 33.64 3.58 0.00 107.08 101.06 N/A N/A
5210.00 56.99 AV \Y 33.64 3.58 0.00 94.21 88.19 N/A N/A
5150.00 35.26 PK \ 33.54 3.56 0.00 72.36 66.34 74.00 7.66
5150.00 19.45 AV \ 33.54 3.56 0.00 56.55 50.53 54.00 3.47
5350.00 26.02 PK \ 33.86 3.52 0.00 63.40 57.38 74.00 16.62
5350.00 14.77 AV \ 33.86 3.52 0.00 52.15 46.13 54.00 7.87
10420.00 45.50 PK \ 38.18 6.33 36.86 53.15 47.13 74.00 26.87
10420.00 32.76 AV \ 38.18 6.33 36.86 40.41 34.39 54.00 19.61
15630.00 46.10 PK \ 37.97 8.82 39.11 53.78 47.76 74.00 26.24
15630.00 33.58 AV \ 37.97 8.82 39.11 41.26 35.24 54.00 18.76
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5725-5850MHz

802.11a

Ltgsihns Rx Antenna | cyple | Amplifier | Corrected | Extrapolation . .

Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
atid (@Bpy) | Measurement | ynn | (@B/m) | (dB) (dB) @Bpv/m) | (@Bpv/m) | @BV (@4B)

Low Channel: 5745MHz
5745.00 63.88 PK H 34.20 3.69 0.00 101.77 95.75 N/A N/A
5745.00 54.10 AV H 34.20 3.69 0.00 91.99 85.97 N/A N/A
5745.00 80.17 PK \ 34.20 3.69 0.00 118.06 112.04 N/A N/A
5745.00 70.85 AV \ 34.20 3.69 0.00 108.74 102.72 N/A N/A
5725.00 56.15 PK \ 34.19 3.69 0.00 94.03 88.01 122.20 34.19
5720.00 46.54 PK \ 34.19 3.69 0.00 84.42 78.4 110.80 32.40
5700.00 37.14 PK \ 34.18 3.68 0.00 75.00 68.98 105.20 36.22
5650.00 27.58 PK \ 34.16 3.63 0.00 65.37 59.35 68.20 8.85
11490.00 45.71 PK \ 38.99 6.59 37.35 53.94 47.92 74.00 26.08
11490.00 33.49 AV \ 38.99 6.59 37.35 41.72 35.7 54.00 18.30
17235.00 45.94 PK \ 41.56 8.78 38.61 57.67 51.65 74.00 22.35
17235.00 33.66 AV \ 41.56 8.78 38.61 45.39 39.37 54.00 14.63
Middle Channel: 5785 MHz
5785.00 63.32 PK H 34.21 3.71 0.00 101.24 95.22 N/A N/A
5785.00 54.01 AV H 34.21 3.71 0.00 91.93 85.91 N/A N/A
5785.00 80.12 PK \ 34.21 3.71 0.00 118.04 112.02 N/A N/A
5785.00 70.53 AV \ 34.21 3.71 0.00 108.45 102.43 N/A N/A
11570.00 46.33 PK \ 39.00 6.61 37.44 54.50 48.48 74.00 25.52
11570.00 33.77 AV \ 39.00 6.61 37.44 41.94 35.92 54.00 18.08
17355.00 46.10 PK \ 42.26 8.81 38.52 58.65 52.63 74.00 21.37
17355.00 33.67 AV \ 42.26 8.81 38.52 46.22 40.2 54.00 13.80
High Channel: 5825 MHz

5825.00 63.31 PK H 34.23 3.73 0.00 101.27 95.25 N/A N/A
5825.00 53.91 AV H 34.23 3.73 0.00 91.87 85.85 N/A N/A
5825.00 80.14 PK \ 34.23 3.73 0.00 118.10 112.08 N/A N/A
5825.00 70.72 AV \ 34.23 3.73 0.00 108.68 102.66 N/A N/A
5850.00 47.16 PK \ 34.24 3.75 0.00 85.15 79.13 122.20 43.07
5855.00 43.61 PK \ 34.24 3.75 0.00 81.60 75.58 110.80 35.22
5875.00 34.05 PK \ 34.25 3.77 0.00 72.07 66.05 105.20 39.15
5925.00 26.99 PK \ 34.27 3.80 0.00 65.06 59.04 68.20 9.16
11650.00 47.22 PK \ 39.00 6.64 37.53 55.33 49.31 74.00 24.69
11650.00 35.10 AV \ 39.00 6.64 37.53 43.21 37.19 54.00 16.81
17475.00 46.31 PK \ 42.96 8.84 38.44 59.67 53.65 74.00 20.35
17475.00 34.84 AV \ 42.96 8.84 38.44 48.20 42.18 54.00 11.82
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802.11n ht20

Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation L. .

Frequency Readin Polar | Factor loss Gain Amplitude result Limit Margin
(MHz) ( dBpV)g Measurement (H/V) | (dB/m) (dB) (dB) (dBpV/m) (dBpV/m) (dBpV/m) (dB)

Low Channel: 5745MHz
5745.00 62.01 PK H 34.20 3.69 0.00 99.90 93.88 N/A N/A
5745.00 52.43 AV H 34.20 3.69 0.00 90.32 84.3 N/A N/A
5745.00 79.21 PK \% 34.20 3.69 0.00 117.10 111.08 N/A N/A
5745.00 69.92 AV \ 34.20 3.69 0.00 107.81 101.79 N/A N/A
5725.00 55.97 PK \'% 34.19 3.69 0.00 93.85 87.83 122.20 34.37
5720.00 47.21 PK \ 34.19 3.69 0.00 85.09 79.07 110.80 31.73
5700.00 36.87 PK \% 34.18 3.68 0.00 74.73 68.71 105.20 36.49
5650.00 26.86 PK \ 34.16 3.63 0.00 64.65 58.63 68.20 9.57
11490.00 46.28 PK \% 38.99 6.59 37.35 54.51 48.49 74.00 25.51
11490.00 33.88 AV \% 38.99 6.59 37.35 42.11 36.09 54.00 17.91
17235.00 45.76 PK \% 41.56 8.78 38.61 57.49 51.47 74.00 22.53
17235.00 33.37 AV \ 41.56 8.78 38.61 45.10 39.08 54.00 14.92
Middle Channel: 5785 MHz
5785.00 62.12 PK H 34.21 3.71 0.00 100.04 94.02 N/A N/A
5785.00 53.56 AV H 34.21 3.71 0.00 91.48 85.46 N/A N/A
5785.00 78.61 PK \% 34.21 3.71 0.00 116.53 110.51 N/A N/A
5785.00 69.02 AV \ 34.21 3.71 0.00 106.94 100.92 N/A N/A
11570.00 46.58 PK \% 39.00 6.61 37.44 54.75 48.73 74.00 25.27
11570.00 34.10 AV \ 39.00 6.61 37.44 42.27 36.25 54.00 17.75
17355.00 46.02 PK \% 42.26 8.81 38.52 58.57 52.55 74.00 21.45
17355.00 33.55 AV \ 42.26 8.81 38.52 46.10 40.08 54.00 13.92
High Channel: 5825 MHz

5825.00 62.54 PK H 34.23 3.73 0.00 100.50 94.48 N/A N/A
5825.00 53.04 AV H 34.23 3.73 0.00 91.00 84.98 N/A N/A
5825.00 79.23 PK \'% 3423 3.73 0.00 117.19 111.17 N/A N/A
5825.00 69.50 AV \ 34.23 3.73 0.00 107.46 101.44 N/A N/A
5850.00 46.78 PK \'% 34.24 3.75 0.00 84.77 78.75 122.20 43.45
5855.00 4423 PK \ 34.24 3.75 0.00 82.22 76.2 110.80 34.60
5875.00 33.15 PK \'% 34.25 3.77 0.00 71.17 65.15 105.20 40.05
5925.00 27.53 PK \4 34.27 3.80 0.00 65.60 59.58 68.20 8.62
11650.00 47.10 PK \% 39.00 6.64 37.53 55.21 49.19 74.00 24.81
11650.00 34.42 AV \ 39.00 6.64 37.53 42.53 36.51 54.00 17.49
17475.00 46.57 PK \% 42.96 8.84 38.44 59.93 53.91 74.00 20.09
17475.00 34.05 AV \ 42.96 8.84 38.44 47.41 41.39 54.00 12.61
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802.11n ht40

Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation - g

Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
(MHz) | aBpyy | Measurement | ol (g | @B) | @B) | @Buvim) | (aBuvim) | @BHV/M) | (dB)

Low Channel: 5755MHz
5755.00 60.22 PK H 34.20 | 3.70 0.00 98.12 92.1 N/A N/A
5755.00 50.57 AV H 34.20 | 3.70 0.00 88.47 82.45 N/A N/A
5755.00 76.59 PK \4 3420 | 3.70 0.00 114.49 108.47 N/A N/A
5755.00 66.93 AV \Y 34.20 | 3.70 0.00 104.83 98.81 N/A N/A
5725.00 56.27 PK \Y 34.19 | 3.69 0.00 94.15 88.13 122.20 34.07
5720.00 53.53 PK \4 34.19 | 3.69 0.00 91.41 85.39 110.80 2541
5700.00 39.39 PK \Y 34.18 | 3.68 0.00 77.25 71.23 105.20 33.97
5650.00 30.95 PK \Y 34.16 | 3.63 0.00 68.74 62.72 68.20 5.48
11510.00 46.10 PK \Y 39.00 | 6.59 37.37 54.32 48.3 74.00 25.70
11510.00 33.68 AV \Y 39.00 | 6.59 37.37 41.90 35.88 54.00 18.12
17265.00 46.25 PK \4 41.74 | 8.79 38.58 58.20 52.18 74.00 21.82
17265.00 33.85 AV \Y 41.74 | 8.79 38.58 45.80 39.78 54.00 14.22
High Channel: 5795 MHz

5795.00 59.80 PK H 3422 | 3.71 0.00 97.73 91.71 N/A N/A
5795.00 49.59 AV H 3422 | 3.71 0.00 87.52 81.5 N/A N/A
5795.00 77.45 PK \Y 3422 | 3.71 0.00 115.38 109.36 N/A N/A
5795.00 67.51 AV \Y 3422 | 3.71 0.00 105.44 99.42 N/A N/A
5850.00 46.77 PK \Y 3424 | 3.75 0.00 84.76 78.74 122.20 43.46
5855.00 44.72 PK \4 3424 | 3.75 0.00 82.71 76.69 110.80 34.11
5875.00 37.78 PK \Y 3425 | 3.77 0.00 75.80 69.78 105.20 3542
5925.00 27.19 PK \Y 34.27 | 3.80 0.00 65.26 59.24 68.20 8.96
11590.00 48.11 PK \4 39.00 | 6.62 37.46 56.27 50.25 74.00 23.75
11590.00 36.10 AV \Y 39.00 | 6.62 37.46 44.26 38.24 54.00 15.76
17385.00 46.28 PK \Y 42.43 | 8.82 38.50 59.03 53.01 74.00 20.99
17385.00 33.78 AV \Y 42.43 | 8.82 38.50 46.53 40.51 54.00 13.49

Page 36 of 85




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

802.11 ac80

Receiver Rx Antenna Cable | Amplifier | Corrected | Extrapolation .. .

Frequency Reading Polar | Factor loss Gain Amplitude result Limit Margin
MH2) 1 (@Bpyy | Measurement | (o) | qgym) | @B) | (@B) | @BuVim) | (@Buvim) | @BHV/M | @B)

Middle Channel: 5775 MHz

5775.00 56.06 PK H 34.21 3.70 0.00 93.97 87.95 N/A N/A
5775.00 66.21 AV H 34.21 3.70 0.00 104.12 98.1 N/A N/A
5775.00 72.51 PK \ 34.21 3.70 0.00 110.42 104.4 N/A N/A
5775.00 62.89 AV \Y 34.21 3.70 0.00 100.80 94.78 N/A N/A
5725.00 52.66 PK \ 34.19 | 3.69 0.00 90.54 84.52 122.20 37.68
5720.00 51.06 PK \ 34.19 | 3.69 0.00 88.94 82.92 110.80 27.88
5700.00 40.58 PK \Y 34.18 | 3.68 0.00 78.44 72.42 105.20 32.78
5650.00 34.43 PK \ 34.16 | 3.63 0.00 72.22 66.2 68.20 2.00
5850.00 38.30 PK \ 34.24 | 3.75 0.00 76.29 70.27 122.20 51.93
5855.00 35.73 PK \ 3424 | 3.75 0.00 73.72 67.7 110.80 43.10
5875.00 28.69 PK \ 34.25 | 3.77 0.00 66.71 60.69 105.20 44.51
5925.00 29.01 PK \Y 34.27 | 3.80 0.00 67.08 61.06 68.20 7.14
11550.00 48.52 PK \ 39.00 | 6.61 37.42 56.71 50.69 74.00 23.31
11550.00 36.05 AV \ 39.00 | 6.61 37.42 44.24 38.22 54.00 15.78
17325.00 45.98 PK \Y 42.09 | 8.80 38.54 58.33 52.31 74.00 21.69
17325.00 33.44 AV \ 42.09 | 8.80 38.54 45.79 39.77 54.00 14.23
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Test Plots(For worst mode 802.11n ht20 5200MHz)
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FCC §15.407(b)-OUT- OF-BAND EMISSIONS

Applicable Standard
FCC §15.407

(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 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.

(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.

(i1) 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
MHz. 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 MHz.

Test Procedure

According to KDB 789033 D02 General UNII Test Procedures New Rules v02r01
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Test Equipment List and Details

Manufacturer Description Model Serial Number Cal;;);ta:ion C];:liini;u;it(;n

Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2017-08-31 2018-08-31

yzjingcheng Coaxial Cable | NTRFBIU41 41005011 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.1~28.8°C
Relative Humidity: 58~61 %
ATM Pressure: 99.8~99.9 kPa

The testing was performed by Tiago Huang on 2018-07-18, 2018-08-17.

Test Result: Pass.

Please refer to the following plots.
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5150-5250MHz(the antenna gain was offset in the display):

802.11a Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI -28.18 dBm VBW 3 MHz
20 dBm 5.14927856 GHz SwWT 5 ms unit dBm
2
12 dB| Offset vi|[T1] -2§.18 dBnm
5.14927)856 GHZ
1
1 / \
2 Mu/
27dBm 1 [W
-3 | u
MWWMW
-4
-5
-6
-7
-8
Center 5.15 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 17:59:56
802.11a High Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI -33.93 dBm VBW 3 MHz
20 dBm 5.42142285 GHz SWT 5 ms unit dBm
2
12 dB| Offset vl _34.93 da
5.42142285 GHZ|
o A
. wa.
WMMWWMAMJWW”“’ o Aated
-4
-5
-6
-7
-8
Center 5.35 GHz 24 MHz/ Span 240 MHz

Date:

18.JUL.2018 17:56:21
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI -28.58 dBm VBW 3 MHz
20 dBm 5.14831663 GHz SWT 5 ms unit dBm
2
12 dB| Offset v1|[T1] -2¢.58 dBn
5.14831/663 GHZ|
1
1 /
-2
27dBm 1 Hb‘
-3
it '
MWVAWWWM
-4
-5
-6
-7
-8

Date:

Center 5.15 GHz

8 MHz/

18.JUL.2018 17:54:52

Span 80 MHz

802.11n ht20 High Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -33.64 dBm VBW 3 MHz
20 dBm 5.44835671 GHz SWT 5 ms unit dBm
2
12 dB| Offset vi|[T1] -33.64 dBn
5.44835671 GHZ|
1 /M"\\ _27HBm
1 &
2 \
WMWWWW'
-4
-5
-6
-7
-8
Center 5.35 GHz 24 MHz/ Span 240 MHz

Date:

18.JUL.2018 17:52:40
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802.11n ht40 Low Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl -27.77 dBm VBW 3 MHz
20 dBm 5.14939880 GHz SWT 5 ms unit dBm
2
12 dB| Offset vl _o4.77 dB
5.14939880 GHZ
1
,WW,\’\A
—1 // \
-2
27dBm W
-3

=

Center 5.15 GHz 12 MHz/

Span 120 MHz

Date: 18.JUL.2018 18:08:37
802.11n ht40 High Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvlI -33.65 dBm VBW 3 MHz
20 dBm 5.47484970 GHz SWT 5 ms unit dBm
2
12 dB| Offset vi|[T1] _33.65 dBr
5.47484970 GHZ|
1 =27HdBm
_14 \\“V«
-2
-3 .\“ 1
| RPN R WS W NPT W W VPN
-4
-5i
-6
-7
-8
Center 5.35 GHz 28 MHz/ Span 280 MHz

Date: 18.JUL.2018 18:10:44
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802.11 ac80 Middle Channel

Marker 2 [T1] RBW 1 MHz  RF Att 30 dB
% Ref Lvi -34.53 dBm VBW 3 MHz

20 dBm 5.39819639 GHz SWT 5 ms unit dBm

2
12 dB| Offset Y2 [T1] -34.53 dBn
5.89819639 GHZ|
b TITTIT —79-43 dBn
vwa\\A 5_14509018 GHZ

A Mo

27dBm

<] |

Center 5.25 GHz 30 MHz/ Span 300 MHz

Date: 18.JUL.2018 18:17:02
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Report No.: RDG180313053-00C

5725-5850MHz(the antenna gain was offset in the display)

802.11a Low Channel
Marker 2 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI -23.39 dBm VBW 3 MHz
20 dBm 5.71322645 GHz SWT 5 ms unit dBm
2
12 dB| Offset v2|[T1] -23.39 dBn
5.71322645 GH7
1 N\
T[T -13.53 dBn
5.72500000 GHZ|
o \\4
2 ) \
e )
N ' “Hhk“nNUuu&«Av
WAPVNDEVI FRWTIPITS WA W TRV
-4
-5
-6
-7
-8
Center 5.725 GHz 25 MHz/ Span 250 MHz
Date: 18.JUL.2018 18:57:02
802.11a High Channel
Marker 2 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -28.47 dBm VBW 3 MHz
20 dBm 5.86590180 GHz SWT 5 ms unit dBm
2
12 dB| Offset vo| 1y _2d.47 dBr
5.86590180 GHZ|
1 TITTIT —23-43 dBn
5.85115230 GHZ]
-2
2
—27dBm
_ . WVJV’ (W,.Y
3 M
TIYIR WWMW
-4
-5
-6
-7
-8

Center 5.85 GHz

Date:

23 MHz/

18.JUL.2018 19:01:54

Span 230 MHz
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Report No.: RDG180313053-00C

802.11n ht20 Low Channel

Marker 2 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -25.03 dBm VBW 3 MHz
20 dBm 5.71372745 GHz SWT 5 ms unit dBm
2
12 dB| Offset v2|[T1] _2d4_03 dBn
5.71372745 GHZ|
1 e
TTTI] —T1-03 dBn
5.72500000 GHZz
1 \\.
—2 L\
2 Y
27dBm \
-3 VMAkh
ATV US ) PO NPTV | ARVR TR SN VYW T TNTYPRRY
-4
-5
-6
=7
-8
Center 5.725 GHz 25 MHz/ Span 250 MHz

Date: 18.JUL.2018 18:46:52
802.11n ht20 High Channel
Marker 2 [T1] RBW 1 MHz  RF Att 30 dB
Ref Lvl -25.72 dBm VBW 3 MHz
20 dBm 5.86037074 GHz swT 5 ms unit dBm
21
12 dB| Offset v2|[T1] _2d_72 dBn
5.86037074 GHZ|
b i TITTIT —T7-40 dBn
5.85023046 GHZ]
1 //J/ \\\
_2 ny
2
—27dBm
3 ) "
Wwi“w TR SO AT TR
-4
-5
-6
=7
-8
Center 5.85 GHz 23 MHz/ Span 230 MHz
Date: 18.JUL.2018 18:51:39
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Report No.: RDG180313053-00C

802.11n ht40 Low Channel

Marker 2 [T1] RBW 1 MHz  RF Att 30 dB
Ref Lvi -15.09 dBm VBW 3 MHz
20 dBm 5.71500000 GHz SWT 5 ms unit dBm
2
12 dB[ OFfset vo|T1y _19.09 dBr
5.71500000 GHZ|
1 TITTIT —T4-56 dBn
[/WV‘V‘*\,\ 5.72500000 GHz
-1 J A
2 \\
27dBm wﬂf//J \k\ﬂ_
-3

Center 5.725 GHz 25 MHz/ Span 250 MHz
Date: 18.JUL.2018 19:04:47
802.11n ht40 High Channel
Marker 2 [T1] RBW 1 MHz RF Att 30 dB
Ref LvlI -28.29 dBm VBW 3 MHz
20 dBm 5.86037074 GHz SWT 5 ms unit dBm
2
12 dB| OFfset vo| 1y _2d.29 dBr
5.86037074 GHZ
1 TITTIT —24-15 dBn
["WVVL\ 5.85069138 GHz|
-1 N’J’" j t\AAk\«\%\\
=2 \J\L
7
dBm \4u€
=3 N‘N
AN“VJAVwﬂbw«NthhkNV%kwwvag
-4
-5
-6
=7
-8

Center 5.85 GHz

Date:

23 MHz/

18.JUL.2018 19:06:50

Span 230 MHz
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802.11 ac80 Middle Channel

Marker 4 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi -28.88 dBm VBW 3 MHz
20 dBm 5.87722445 GHz SWT 5 ms unit dBm
2
12 dB| Offset va\[T1] -2¢.88 dBn

5.87722445 GHz

[TT 17 .23 dBn
5.72800601 GHZz
[T1] -13.84 dBr

© - 69509018 GHZz

3|13 -19.26 dBr

T
V2
va3
Wy 4 5 \85309617 GHZ
A e,
-2

ol [ IR
Ted” ]

RS
-5
-6
=7
-8
Start 5.6 GHz 36.5 MHz/ Stop 5.965 GHz
Date: 17.AUG.2018 21:33:11
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

FCC §15.407(a)(¢) -EMISSION BANDWIDTH AND OCCUPIED

BANDWIDTH

Applicable Standard

15.407(a) (¢)

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal;;):;tion ngzli;l;it:n

Rohde & Schwarz Signal Analyzer FSI1Q26 831929/005 2017-08-31 | 2018-08-31

yzjingcheng Coaxial Cable | NTRFBIH 41005011 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

According to KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Test Data

Environmental Conditions

Temperature: 28.1~28.8°C
Relative Humidity: 58~61 %
ATM Pressure: 99.8~99.9 kPa

The testing was performed by Tiago Huang on 2018-07-18, 2018-08-17.

Test Result: Pass.

Please refer to the following tables and plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

Test mode: Transmitting

5150-5250MHz:

Frequency 26 dB Emission 99% Occupied
Mode Channel (MHz) Bandwidth Bandwidth

(MHz) (MHz)

Low 5180 19.80 16.43

802.11 a Middle 5200 23.81 16.67
High 5240 23.97 16.83

Low 5180 20.84 17.47

802.11n ht20 Middle 5200 31.18 18.12
High 5240 27.09 17.88

Low 5190 40.72 36.39

802.Hnhtd0 5230 46.97 36.55
802.11ac80 Middle 5210 81.76 75.03

Note: the 99% Occupied Bandwidth have not fall into the band 5250-5350MHz, please refer to the test
plots of 99% Occupied Bandwidth.

5725-5850MHz:

e 6 dB Emission 6 gzn};:;;:;stlﬁm 99% Occupied
Mode Channel Bandwidth N Bandwidth
(MHz) (MHz) Limits (MHz)
(MHz)

Low 5745 15.31 >0.5 23.89

802.11 a Middle 5785 15.31 >0.5 25.97
High 5825 15.39 >0.5 25.17

Low 5745 15.55 >0.5 25.81

802.11n ht20 Middle 5785 15.31 >0.5 20.76
High 5825 15.47 >0.5 26.53

Low 5755 34.15 >0.5 50.50

802 11Inhed0 —p p 5795 3431 0.5 51.94
802.11ac80 Middle 5775 72.79 >0.5 103.25

Note: For 5725-5850MHz band, the 99% Occupied Bandwidth have not fall into the band 5470-

5725MHz.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

5150-5250MHz: 26dB Emission Bandwidth:

802.11a Low Channel
Delta 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI -0.68 dB VBW 1 MHz
20 dBm 19.79959920 MHz SWT 5 ms unit dBm
2
7 dB pPffset vi|[T1] -27.44 dBn
5.16993988 GHZ
1 ATl[LTIT (.68 dB
19.79959920 MHZ|
D1 -1.]49 dBm
-1
2 / \
%// \}
D2 |-27.49 [dBm
3 7 M\‘\L
)
-5
-6
-7
-8
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:00:59
802.11a Middle Channel
Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 0.04 dB VBW 1 MHz
30 dBm 23.80761523 MHz SWT 5 ms unit dBm
3
7 dB pPffset vi|[T1] -21.14 dBr
5.18873747 GHZ|
2 2T[TTIT 04 dB
43.80761[523 MHZ
1
| D1 4.9 dBm
-1
1‘/\/ \/\,\ 1
-2 D2 J‘Zk.l.'\}‘f/\’ \krk,\\m
s M\\m
-4
-5
-6
-7
Center 5.2 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:19:15
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Report No.: RDG180313053-00C

802.11a High Channel
Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 0.58 dB VBW 1 MHz
30 dBm 23.96793587 MHz SWT 5 ms unit dBm
3
7 dB pffset v1|[T1] -24.28 dBn
5.22857715 GHZ|
2 2TTTIT 55 dB
43.96793587 MHZ
1
| D1 3.95 dBm
AR PN,
T N A
-1
2 1 N/ \Jn 1
D2 WM \_‘N‘k\,\w
. Jﬂwvﬂv ”vﬂ\\
v
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:21:27
802.11n ht20 Low Channel
Delta 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -0.33 dB VBW 1 MHz
20 dBm 20.84168337 MHz SWT 5 ms unit dBm
2
7 dB pPffset v1|[T1] -2¢.03 dBn
5.16953908 GHZ|
b 2TTTIT —-33 dB
40.84168337 MHZ
| D1 -2.]43 dBm
ANM/AWN\WMJMJRM“A“M”\AVx
4 /! M
2 / \
i/ \1
3 D2 |-28.43 (dBf %

A

i’

-5
-6
=7
-8
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:49:24
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802.11n ht20 Middle Channel

Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 0.06 dB VBW 1 MHz
30 dBm 31.18236473 MHz SWT 5 ms unit dBm
3
7 dB pPffset vi|[T1] -24.99 dBr
5.18537074 GHZ|
2 2T[TTIT 06 dB
1.18236473 MHZ
1
| D1 3.9 dBm
1 //J/ \\
-2 + g
- ;W 2
_30M
-4
-5
-6
-7
Center 5.2 GHz 4 MHz/ Span 40 MHz

Date: 17.AUG.2018 21:14:12
802.11n ht20 High Channel
Delta 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 0.15 dB VBW 1 MHz
30 dBm 27.09418838 MHz SWT 5 ms unit dBm
3
7 dB pPffset vi|[T1] -24.56 dBr
5.22801/603 GHZ|
2 2T[TTIT 15 dB
47.09416838 MHZ
1
| D1 3.12 dBm
AN VWAA_p
/lv W\\
) w/ \‘«
-2 W g
D2 |-22. Héw RS VYAN
_3 W
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:24:10
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802.11n ht40 Low Channel

Delta 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI 0.15 dB VBW 1 MHz
20 dBm 40.72144289 MHz SWT 5 ms unit dBm
2
7 dB pPffset vi|[T1] -2§.66 dBr
5.16939880 GHZ|
1 2T[TTIT ~I5 dB
40.72144289 MHZ
| D1 -2.[77 dBm e ’\*’W\,\,v
4 I
2 / \
D2 |-28.77 |dBnj -

_40N\W.W\MWW "

v

Ui,

-5
-6
-7
-8
Center 5.19 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 18:03:36
802.11n ht40 High Channel
Delta 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 0.27 dB VBW 1 MHz
20 dBm 46.97394790 MHz SWT 5 ms unit dBm
2
7 dB pffset vilT11 _o7 48 dBr
5.20795591 GHZ|
1 2T[TTIT 27 dB
46.97394790 MHZ
DT -1 27 dBm MW\MM"\NW
N /f” “\\
-2
./ W
p2 |-27,27 M
-3 A'A}JIVAAIJN P A, IA\J\L\)\\“
it
-5
-6
-7
-8

Center 5.23 GHz

Date: 18.JUL.2018

18:09:39

8 MHz/

Span 80 MHz
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802.11ac¢80 Middle Channel

Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI 0.10 dB VBW 3 MHz
20 dBm 81.76352705 MHz SWT 5 ms unit dBm
2
7 dB pPffset vi|[T1] -24_91 dBr
5.16879760 GHz|
1 2T[TTIT ~T0 dB
§1.76354705 MHZ
L D1 1.d6 dBm
Mw MM
o d I
2 / \
D2 |-24.94 dBJ ¥
_3 o ‘t.\bL
-5
-6
-7
-8
Center 5.21 GHz 16 MHz/ Span 160 MHz
Date: 18.JUL.2018 18:15:30
99% Occupied Bandwidth:
802.11a Low Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI -1.60 dBm VBW 1 MHz
20 dBm 5.17771543 GHz SWT 5 ms unit dBm
2
7 dB DPffset vl _1.60 dg
5.17771|543 GHZ|
b oP 16.43286573 WHZ
VTl [T1] -1¢.08 dBn
1 5.17178357 GHZ|
MM'/VWM VT [T1] -9.02 dBr
TC’HN\N M\\FZ 5.18821/643 GHZ|
1 9 IV
2 // \\\.
_3 W \\\}\
a9 [y A
-5
-6
-7
-8

Center 5.18 GHz

Date: 18.JUL.2018 18:01:33

4 MHz/

Span 40 MHz
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802.11a Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
% Ref LvI 4.60 dBm VBW 1 MHz

30 dBm 5.19787575 GHz SWT 5 ms unit dBm

34
7 dB pffset Yai|rT1] 4.60 dBn
5.19787575 GHZ
2 oP 1667334669 WAz
V11 [T1] -g-32 dBn
1 5.19170341 GHZ|
1 VT2 [T1] -7-10 dBr
M,«\kﬂ\ MM 5.20837675 GHZ

-4
-5
-6
-7
Center 5.2 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:19:36
802.11a High Channel
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 3.76 dBm VBW 1 MHz
30 dBm 5.23771543 GHz SWT 5 ms unit dBm
34
7 dB Dffset vi1|[T1] .76 dBnr
5.23771543 GHZ
2 oP 16-83368733 WAz
V11 [T1] -71-87 dBn
1 5.23164325 GHz
1 VTR [T1] -g4.15 dBr
5.24845691 GHZ
MWL«/\ A
4 ~
) /j \A
N e #\A‘,\M
3 M m\
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:22:00
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI -2.47 dBm VBW 1 MHz
20 dBm 5.17923848 GHz SWT 5 ms unit dBm
2|
7 dB Dffset vi|rT1] _4.47 dBr
5.17923848 GHZ
b oP 1727494990 WAZ
VTl [T1] -9.56 dBn
1 5.17130261 GH
N\/\/‘/“‘MM VTP [T1] -14.05 dBr
y./ M\TV2 5.18877756 GHz|
) / \
) /‘/ \Q
=3 v}' N
-40)
-5
-6
-7
-8
Center 5.18 GHz 4 MHz/ Span 40 MHz

Date: 18.JUL.2018 17:50:25
802.11n ht20 Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 4.07 dBm VBW 1 MHz
30 dBm 5.19923848 GHz SWT 5 ms unit dBm
3
7 dB pffset vilrr1 4.07 der
5.19923848 GHZ|
2 OP 18-11623246 VHZ
VTl [T1] -¢.25 dBn
1 5.19106212 GH
1 VT2 [T1] -9.81 dBr
M/“W‘f\"’ N 5.20917836 GHZ|
T
2
’ \"‘/\_(
_2 Y. /M/ AL A
MW V“«W%
-3
-4
-5
-6
-7
Center 5.2 GHz 4 MHz/ Span 40 MHz

Date:

18.JUL.2018 17:27:39
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802.11n ht20 High Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 2.91 dBm VBW 1 MHz
30 dBm 5.23923848 GHz SWT 5 ms unit dBm
3
7 dB pffset vi|[T1] 4.91 dBr
5.23923848 GHZ|
2 oP 87575150 WAz
VTl [T1] -¢.47 dBn
1 5.23114228 GH
1 VT2 [T1] -g.77 dBr
5.24901|804 GHZ|
AAmMﬂWJVMfK. A 4,
Al '\A,v
T
2
) f‘/ \'\A
’ Mw“ MM
-:';ofﬁl'u’rhW
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:24:39
802.11n ht40 Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 2.99 dBm VBW 3 MHz
20 dBm 5.19024048 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] 4.99 dBr
5.19024048 GHZ|
b oP 639278557 WHAZ
L VT1 [T1] -4.58 dBn
AN Fatin" 5.17180361 GH
T VIR ~4.67 dBr
5.20819639 GHZ|
) / \
-2
-30
-4
-5
-6
-7
-8l
Center 5.19 GHz 8 MHz/ Span 80 MHz

Date:

18.JUL.2018 18:04:25
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Report No.: RDG180313053-00C

802.11n ht40 High Channel

Marker 1 [T1] RBW 1 MHz  RF Att 30 dB

@ Ref Lvi 4_.65 dBm VBW 3 MHz
20 dBm 5.23328657 GHz SWT 5 ms unit dBm
2 a8 brrset vi|T1y 4 65 dBr
5.23328657 GHZ|
b oP 36-5531062T WAz

Y
N

1

|

VTl [T1] -4.79 dBn
Lo //M
| e 5.2118d361 GH

VT2 yT1] -3.94 dBr
5.24835671 GHZ

v\*bAﬁmkﬂwﬂ

-3
-40)
-5
-6
-7
-8
Center 5.23 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 18:10:01
802.11 ac80 Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref LvI -0.01 dBm VBW 3 MHz
20 dBm 5.21112224 GHz SWT 5 ms unit dBm
2|
7 dB Dffset vi|rT1] _d.01 dBr
5.21112224 GHZ
b oP 503006012 WAz
VTl [T1] -71-78 dBn

5.17232465 GHz

I
Y
M’\r'w\./wh\,w VTP [T1] -g4.70 dBn
M~ T2

5.247389471 GHz

“AWMM

Center 5.21 GHz

Date: 18.JUL.2018

16 MHz/

18:15:58

Span 160 MHz

Page 61 of 85




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

5725-5850MHz:
6dB Bandwidth:

®

2

802.11a Low Channel
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvI -1.13 dB vBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms unit dBm
7 dB pffset vi|[T1] -g.78 dBn
5.73734469 GHZ
Al L[TIT —1.13 dB

15.31062124

MHZ|

D1 =07 dBm

D2 [-6.7 d

LA,

el

s

o

WWMN

Date:

®

2

-4

Center 5.745 GHz 4 MHz/ Span 40 MHz
18.JUL.2018 18:55:12
802.11a Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.96 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms unit dBm
7 dB DPffset vi|[T1] _d.42 dBr
5.77742485 GHZ|
Al LTI —(.96 dB
15.31062124 MHZ|
D1 -3./33 dBm

p2 |-9.33 dBm iﬂ’ﬂ\/']l‘“ W )

Date:

Center 5.785 GHz

18.JUL.2018 18:58:13

4 MHz/

Span 40 MHz
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802.11a High Channel
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvi -0.79 dB VBW 300 kHz
20 dBm 15.39078156 MHz SWT 10 ms unit dBm
21
7 dB pPffset v1|[T1] -g4.19 dBn
5.81734469 GHZ|
b 2TTTIT —4-79 dB
15.39074156 MHZ|
D1 -1/98 dBm MW 'VL
_ n | .,Lﬂl
p2 |-7.98 dB I \ 1

Py,

it
-5
-6
-7
-8
Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 19:00:29
802.11n ht20 Low Channel
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvi -1.35 dB VBW 300 kHz
20 dBm 15.55110220 MHz SWT 10 ms unit dBm
21
7 dB pPffset vi|[T1] -7.75 dBn
73710421 GHZ
b 2TTTIT —1-35 dB
15.55110220 MHZ
DI -1]35 dBm
y deh ot Lol ol L,
D2 |-7.35 dBm M”JL
1 "
_2 | n/}
) M T anem|
it
-5
-6
=7
-8
Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:45:17
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802.11n ht20 Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 0.92 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms unit dBm
2
7 dB pffset vi| _d_ 43 daB
5.77734469 GHZ|
1 2T[TTIT o7 dB
15.31062124 MHZ
| b1 -2.J28 dBm
_ m A»]‘M‘k ‘»"’L}A‘\ «Jn..ﬂ I
_1 D2 |-8.28 dB P ARG A i W n
2 [/
- 1 lM k.
T
-40
-5
-6
-7
-8
Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:47:38
802.11n ht20 High Channel
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 0.11 dB VBW 300 kHz
20 dBm 15.47094188 MHz SWT 10 ms unit dBm
2
7 dB pffset vi| _4.81 dBr
5.81718437 GHZ|
1 2T[TTIT ~IT dB
15.47094188 MHZ
D1 -1.]84 dBm
1 | "
b [ Sy,
-4
-5
-6
-7
-8
Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:50:14
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802.11n ht40 Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 0.83 dB VBW 300 kHz
20 dBm 34.14829659 MHz SWT 20 ms unit dBm
2
7 dB pPffset vi|[T1] -1d-83 dBr
5.73728457 GHZ|
1 2T[TTIT 83 dB
414829659 MHZ
| D1 -4./52 dBm
o bao e ke 2 U HAAL | AL
o5 DT \‘
-2

N

WMM

-40
-5
-6
-7
-8
Center 5.755 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 19:03:24
802.11n ht40 High Channel
Delta 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -0.26 dB VBW 300 kHz
20 dBm 34.30861723 MHz SWT 20 ms unit dBm
2
7 dB pPffset vi|[T1] -11.53 dBr
5.77726457 GHZ|
1 2T[TTIT —-26 dB
4.30861723 MHZ
| D1 -4.96 dBm
. T L T Y A
D —10.96 [dBm A 1 RV N !
2 (v ‘\

el

Center 5.795 GHz

Date: 18.JUL.2018 19:05:32

8 MHz/

Span 80 MHz
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802.11ac¢80 Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi 0.28 dB VBW 300 kHz
20 dBm 72.78557114 MHz SWT 40 ms unit dBm
2
7 dB pPffset vi|[T1] -11.34 dBr
5.73700401 GHZ|
1 2T[TTIT 25 dB
12 .78557114 MHZ
| b1 -2.]15 dBm h
A llﬁ@l;h ul
o D2 [-8.15 dBm ' iy ‘i’\
B M V\’WM
a M
-40
-5
-6
-7
-8
Center 5.775 GHz 16 MHz/ Span 160 MHz
Date: 17.AUG.2018 20:51:02
99% Occupied Bandwidth:
802.11a Low Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 2.25 dBm VBW 1 MHz
20 dBm 5.74271543 GHz SWT 5 ms unit dBm
2
7 dB pffset vi| 4 25 s
5.74271|543 GHZ|
b oP 4388777555 WAz
1 VTl [T1] -14.26 dBn
A ,.JLAJ.. poan, . 5.73333667 GH
T \ P g -16.87 dBn
\ 5.75722445 GHZ|
-1
0/ o
N W A MA'"'M
-3
-4
-5
-6
=7
-8
Center 5.745 GHz 4 MHz/ Span 40 MHz

Date:

18.JUL.2018 18:55:33
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2

802.11a Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
@ Ref LvI -0.23 dBm VBW 1 MHz

20 dBm 5.78279559 GHz SWT 5 ms unit dBm
7 dB pPffset v1|[T1] -Q.23 dBn
5.78279559 GHZ|
oP 45.97194389 MHZ
V11 [T1] -23.99 dBn
e 5.77149299 GHZ|
WMMW [T11 -17.96 dBr
5.79746493 GHZ|

T2

2 LA 2

b

o

-3
-4
-5
-6
-7
-8
Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:58:37
802.11a High Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 1.17 dBm VBW 1 MHz
20 dBm 5.82279559 GHz SWT 5 ms unit dBm
2
7 dB pffset vi1|[T1] 1.17 dBn
5.82279559 GHZ|
B oP 2517034068 WAz
1 V11 [T1] -19.08 dBn
T 5.81245491 GHZ
,M“""‘N‘” N\M"A“\&( [T11 ~17.90 dBr
5.83762525 GHZ|
-1
T2
T \10“’/\4!
> o %,
/V/WNJ - NVV\/\\A/\
-3
-4
-5
-6
-7
-8
Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 19:00:50
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 0.76 dBm VBW 1 MHz
20 dBm 5.74792585 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] d.76 der
5.74792585 GHZ|
b oP 2581162325 WAz
1 VTl [T1] -17-.43 dBn
. Fr 5.73221l1443 GH
A g/ 11 -14.59 dB
// \'\ 5.75802605 GHZ|
—1
Tl/M/‘/ \’V\J\‘ T
° MMA L m"‘\"%
-3
-40
-5
-6
-7
-8l
Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:45:41
802.11n ht20 Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -0.56 dBm VBW 1 MHz
20 dBm 5.78576152 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] _d.56 dBr
5.78576152 GHZ|
b oP Z0- 76152305 WAz
VTl [T1] -2¢.81 dBn
S 5.77461924 GH
WMMW [T1] -1§.22 dBr
/j/ \‘\ 5.79538076 GHZ|
—1
T
—2 W

Center 5.785 GHz

Date: 18.JUL.2018

4 MHz/

18:48:08

Span 40 MHz
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802.11n ht20 High Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 0.02 dBm VBW 1 MHz
20 dBm 5.82439880 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] d.o2 der
5.82439880 GHZ|
b oP 26-53306613 WAz
N VTl [T1] -19.94 dBn
) 2 5.81253507 GH
WW\\MM\YF\, [T11 _14.75 dBr
/ \’“ 5.83906814 GHZ|
—1
A yﬂ\“\/ \W‘A\Mﬂzﬁ\
o | o
Fadlind ""VL\M
-3
-40
-5
-6
-7
-8l
Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:50:35
802.11n ht40 Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 2.98 dBm VBW 3 MHz
20 dBm 5.75860721 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] 4.98 dBr
5.7586(Q721 GHZ|
b oP 40-50100200 WAz
1 VT1 [T1] -1¢.28 dBn
A fw’”"\/"\»\/\v 5.72798597 GH
VTP YT1] -14.30 dBr
5.77848697 GHZ|
—1
= VN W\A{I\\
-3
-4
-5
-6
-7
-8l
Center 5.755 GHz 8 MHz/ Span 80 MHz

Date:

18.JUL.2018 19:03:45
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802.11n ht40 High Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 2.85 dBm VBW 3 MHz
20 dBm 5.80005010 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] 4.85 dBr
5.80005010 GHZ|
b oP 104385778 WAz
1 VT1 [T1] -1¢.20 dBn
A SN NA, /"“’X\J‘"‘\z\f\w 5.77059110 GH
VTP YT1] -14.85 dBr
5.82249499 GHZ|
—1
-2 N.‘,,,M’MM "M,/\%
-3
-40
-5
-6
-7
-8l
Center 5.795 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 19:05:49
802.11ac80 Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 3.88 dBm VBW 3 MHz
20 dBm 5.76842685 GHz SWT 5 ms unit dBm
2
7 dB pffset vi|[T1] 4.88 dBr
5.76842685 GHZ|
b oP 103 . 24649299 VHZ|
1
o AK oA VTl [T1] -14.81 dBn
I bl et Y2 5.72578156 GHZ|
VTP 1] -14.63 dBn
5.82902806 GHZ|
~1
i k.
LA
-3
-4
-5
-6
-7
-8l
Center 5.775 GHz 16 MHz/ Span 160 MHz
Date: 17.AUG.2018 20:32:43
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FCC §15.407(a) -MAXIMUM CONDUCTED OUTPUT POWER

Applicable Standard

(a) Power limits:
(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 17 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi. The maximum e.i.r.p. at any
elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW (21 dBm).

(i1) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 17 dBm in any
1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed point-to-point
U-NII devices may employ antennas with directional gain up to 23 dBi without any corresponding
reduction in the maximum conducted output power or maximum power spectral density. For fixed point-
to-point transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in
maximum conducted output power and maximum power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBi. Fixed, point-to-point operations exclude the use of point-to-multipoint
systems, omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the installer,
is responsible for ensuring that systems employing high gain directional antennas are used exclusively for
fixed, point-to-point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11
dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm 10 log B, where B is
the 26 dB emission bandwidth in megahertz. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi
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 6 dBi.
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(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi. However, fixed point-to-point U-NII
devices operating in this band may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter conducted power. Fixed, point-to-point operations
exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high gain
directional antennas are used exclusively for fixed, point-to-point operations.

(4) The maximum conducted output power must be measured over any interval of continuous
transmission using instrumentation calibrated in terms of an rms-equivalent voltage.

Test Equipment List and Details

Aoy Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESPI 100120 2017-12-11 2018-12-11
Agilent USB Wg‘:ﬁ:‘(id Power | 112000xA | MY5417006 | 2017-12-11 | 2018-12-11
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

According to KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Test Data

Environmental Conditions

Temperature: 28.8°C
Relative Humidity: 61 %
ATM Pressure: 99.8 kPa

The testing was performed by Tiago Huang on 2018-07-18.
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Test Mode: Transmitting

Conducted
Frequenc Average Limit
UNII Band Mode (D‘}HZ) y On tpft (@Bm) | Result
Power(dBm)
5180 6.06 30 | PASS
802.11a 5200 13.02 30 | PASS
5240 12.93 30 | PASS
5180 5.75 30 | PASS
> 1?\9[5550 802.11nht20 | 5200 1339 30 | PASS
5240 12.79 30 | PASS
5190 463 30 | PASS
802.1n ht40 5734 11.79 30 | PASS
802.11 ac80 5210 6.49 30 | PASS
5745 13.76 30 | PASS
802.11a 5785 12.22 30 | PASS
5825 12.95 30 | PASS
5745 13.57 30 | PASS
57ﬁ§§50 802.11nht20 | 5785 12.14 30 | PASS
5825 12.68 30 | PASS
5755 13.63 30 | PASS
802.1In ht40 752 1336 30 | PASS
802.11 ac80 5775 11.64 30 | PASS
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FCC §15.407(a) - POWER SPECTRAL DENSITY

Applicable Standard

(a) Power limits:
(1) For the band 5.15-5.25 GHz.

(1) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 17 dBm in
any |1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi. The maximum e.i.r.p. at any
elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW (21 dBm).

(i1) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 17 dBm in any
1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi.

(ii1) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed point-to-point
U-NII devices may employ antennas with directional gain up to 23 dBi without any corresponding
reduction in the maximum conducted output power or maximum power spectral density. For fixed point-
to-point transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in
maximum conducted output power and maximum power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBi. Fixed, point-to-point operations exclude the use of point-to-multipoint
systems, omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the installer,
is responsible for ensuring that systems employing high gain directional antennas are used exclusively for
fixed, point-to-point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11
dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm 10 log B, where B is
the 26 dB emission bandwidth in megahertz. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi
are used, both the maximum conducted output
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power and the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi 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 6 dBi. However, fixed point-to-point U-NII
devices operating in this band may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter conducted power. Fixed, point-to-point operations
exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high gain
directional antennas are used exclusively for fixed, point-to-point operations.

Test Procedure

According to KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Test Equipment List and Details

. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 | 2017-08-31 | 2018-08-31
yzjingcheng Coaxial Cable | KTRFDU4I1 41005011 | 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.5~28.8°C
Relative Humidity: 56~61 %
ATM Pressure: 99.8~100.1 kPa

The testing was performed by Tiago Huang on 2018-07-18, 2018-08-18.
Test Mode: Transmitting

Test Result:Compliance.Please refer to the following table and plot.
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5150-5250MHz

Frequency O Limit
Mode (MHz) : dg;‘};‘glz) (dBm/MHz)

5180 3.89 17

802.11 a 5200 2.56 17

5240 1.54 17

5180 3.57 17

802.11n ht20 5200 321 17

5240 171 17

5190 467 17

802.11n ht40 30 5 =

802.11 ac80 5210 -3.98 17

5725-5850MHz
Mode Frequency Reading Powsifgf;tral Limit
(MHz) @Bm/300kHz) | qpodiV | (@Bm/S00kH2)

5745 116 1.06 30
802.11 a 5785 3.93 171 30
5825 218 0.04 30
5745 157 0.65 30
802.11n ht20 5785 2.74 20.52 30
5825 .54 20.32 30
5755 26.09 3.87 30
802.11n ht40 5795 26.16 3.94 30
802.11 ac80 5775 475 .53 30

Note 2: For 5.8GHz band, If measurement bandwidth of Maximum PSD is specified in 500 kHz, add
101og(500kHz/RBW) to the measured result, whereas RBW (< 500 KHz) is the reduced resolution bandwidth of the

spectrum analyzer set during measurement.
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5150-5250MHz
802.11a Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@ Ref Lvi -3.89 dBm VBW 3 MHz
20 dBm 5.18140281 GHz SWT 5 ms unit dBm
2
7 dB Dffset vi|rTa] -3.89 dBn
5.18140281 GHZz
1
T
/f,ﬁﬁﬁ”“' “\/JL““V"ﬁw\wv\
-1
_2 / \
_3 // \\
3 I o,
-6
-7
-8
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:02:08
802.11a Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 40 dB
@ Ref Lvl 2.56 dBm VBW 3 MHz
30 dBm 5.20140281 GHz SWT 5 ms unit dBm
3
7 dB DPffset vl 4 56 dB
5.20140281 GHZ|
2
1
1
I N
-1
_2 / \
_3 '//M A«J\
Sy
-4
-5
-6
-7
Center 5.2 GHz 4 MHz/ Span 40 MHz

Date:

18.JUL.2018 17:19:58
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802.11a High Channel
Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvi 1.54 dBm VBW 3 MHz
30 dBm 5.24132265 GHz SWT 5 ms unit dBm
3
7 dB pPffset v1|[T1] 1.54 dBn
5.24132265 GHZ|
21
1
1
e PSP
T Y
—1
- W/ \\V\
_3 ™) “‘Uh.\
far g
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 17:22:23
802.11n ht20 Low Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -3.57 dBm VBW 3 MHz
20 dBm 5.17851703 GHz SWT 5 ms unit dBm
21
7 dB pPffset v1|[T1] -3.57 dBn
5.17851/703 GHZ|

'

I '

Center 5.18 GHz 4 MHz/ Span 40 MHz

Date: 18.JUL.2018 17:50:54
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802.11n ht20 Middle Channel

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl 3.21 dBm VBW 3 MHz
30 dBm 5.20132265 GHz SWT 5 ms unit dBm
3
7 dB DPffset vl 4.1 der
5.20132265 GHZ|
2
1
’“ANJhwwwwmex,wx\-w~Akw\
™y
—1 / \
T N
-30 M
-4
-5
-6
=7
Center 5.2 GHz 4 MHz/ Span 40 MHz

Date:

18.JUL.2018 17:27:55

802.11n ht20 High Channel

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref LvlI 1.71 dBm VBW 3 MHz
30 dBm 5.24124248 GHz SWT 5 ms unit dBm
3
7 dB DPffset vl 1. 71 de
5.24124248 GHZ|
2
1
1
P e Mo
[ =
. // \
-2 H// \A\%
s WM "\/\,\‘\
N
-4
-5
-6
-7
Center 5.24 GHz 4 MHz/ Span 40 MHz

Date: 18.JUL.2018 17:25:04
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802.11n ht40 Low Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -4.67 dBm VBW 3 MHz
20 dBm 5.18735471 GHz SWT 5 ms unit dBm
2
7 dB pPffset vi|[T1] _4.67 dBr
5.18735471 GHz|
1
1
. -~ “4\*v\x“ﬂ
-2 // \\
i ﬁ/ \4\
-40WM7 7%;}@
-5
-6
-7
-8
Center 5.19 GHz 8 MHz/ Span 80 MHz
Date: 18.JUL.2018 18:04:48
802.11n ht40 High Channel
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi -2.53 dBm VBW 3 MHz
20 dBm 5.22350701 GHz SWT 5 ms unit dBm
2
7 dB pPFfset vi|[T1] _4.53 dBr
5.2235(701 GHz
1
.,
o /f \\
-2

hi:3

Center 5.23 GHz

Date:

8 MHz/

18.JUL.2018 18:10:20

Span 80 MHz
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802.11ac¢80 Middle Channel

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl -8.98 dBm VBW 3 MHz
20 dBm 5.20342685 GHz SWT 5 ms unit dBm
2
7 dB DPffset vl _d o8 dg
5.20342685 GHZ
1
1
A A X%w\rwvwau

-40
o A
e M
_5 AW
-6
-7
-8
Center 5.21 GHz 16 MHz/ Span 160 MHz
Date: 18.JUL.2018 18:16:17
5725-5850MHz
802.11a Low Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
@ Ref Lvi -1.16 dBm VBW 1 MHz
20 dBm 5.74632265 GHz SWT 5 ms unit dBm
2
7 dB pffset v1|[T1] -1.16 dBn

5.74632265 GHz

IR ENATE Ny

. W

-4

Date:

Center 5.745 GHz

18.JUL.2018 18:56:02

4 MHz/

Span 40 MHz
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802.11a Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI -3.93 dBm VBW 1 MHz
20 dBm 5.78007014 GHz SWT 5 ms unit dBm
2
7 dB Dffset vi1|[T1] ~4.93 dBn
5.78007014 GHZ|
1
T
. JJHLAI\ANNAVL\
” e Ny
~30g V|
-4
-5
-6
-7
-8
Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 18.JUL.2018 18:59:04
802.11a High Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvI -2.18 dBm VBW 1 MHz
20 dBm 5.82632265 GHz SWT 5 ms unit dBm
2
7 dB pffset v1|[T1] -2.18 dBn
5.82632265 GHZ|
1
1
. ///bAJAA wAVQ&l\A
-2 WM %M’W
~30{ W
-4
-5
-6
-7
-8

Center 5.825 GHz

Date:

4 MHz/

18.JUL.2018 19:01:16

Span 40 MHz
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -1.57 dBm VBW 1 MHz

20 dBm 5.74632265 GHz SWT 5 ms unit dBm

2
7 dB pPffset v1|[T1] -1.57 dBn
5.74632265 GHZ|

1

1

R

J \

Center 5.745 GHz

4 MHz/

Span 40 MHz

Date: 18.JUL.2018 18:46:12
802.11n ht20 Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
@ Ref LvlI -2.74 dBm VBW 1 MHz
20 dBm 5.78632265 GHz SWT 5 ms unit dBm
2
7 dB DPffset vl 474 aB

5.78632265 GHz

o

_30 A

Center 5.785 GHz

Date:

4 MHz/

18.JUL.2018 18:48:31

Span 40 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

802.11n ht20 High Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -2.54 dBm VBW 1 MHz
20 dBm 5.82640281 GHz SWT 5 ms unit dBm
2
7 dB pPffset v1|[T1] -2.54 dBn

-82640281 GHZ

JINES e A

Center 5.825 GHz

4 MHz/

Date:

18.JUL.2018 18:50:57

Span 40 MHz

802.11n ht40 Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -6.09 dBm VBW 1 MHz
20 dBm 5.75011022 GHz SWT 5 ms unit dBm
2
7 dB pffset vy 4 0o s
5.75011j022 GHZz|
1
1
1 ;.MM el
N W[\/ \\'%w
i Mhssdldy,.
S0 '\N“
-4
-5
-6
-7
-8

Center 5.755 GHz

Date:

8 MHz/

18.JUL.2018 19:04:08

Span 80 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG180313053-00C

802.11n ht40 High Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -6.16 dBm VBW 1 MHz
20 dBm 5.79011022 GHz SWT 5 ms unit dBm
2
7 dB pPffset vi|[T1] -§.16 dBn
5.79011j022 GHzZ|
1
1
_1 LWM*L‘JV\ AMA ALy 4 1
7 \/uut\
N JAA/J &MMAU
s MMW MAM
e
-4
-5
-6
-7
-8
Center 5.795 GHz 8 MHz/ Span 80 MHz

Date: 18.JUL.2018 19:06:15
802.11ac80 Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi -4.75 dBm VBW 1 MHz
20 dBm 5.75880762 GHz SWT 5 ms unit dBm
2
7 dB pffset vi| _4.75 dsr
5.7588(762 GHZ|
1
1
. " I A, N

Center 5.775 GHz 16 MHz/

Date: 18.AUG.2018 00:05:06

sk END OF REPORT ##533

Span 160 MHz
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