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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The SZ DJI TECHNOLOGY CO., LTD’s product, model number: MM1A

(FCC ID: SS3-MM1A1702) (the "EUT") in this report was a Spark, which was measured
approximately: 14.3 cm (L) x 14.3 cm (W) x 5.3 cm (H), rated input voltage: DC11.4V from battery
or DC5V charging from adapter.

Adapter information:

MODEL: QC18-EU

INPUT: 100-240V~50/60HZ, 0.5A

OUTPUT: DC5V, 3A/DC9V, 2A/DC12V, 1.5A

*All measurement and test data in this report was gathered from final production sample, serial number:
170226002 (assigned by the BACL, Chengdu). It may have deviation from any other sample.The EUT
supplied by the applicant was received on 2017-02-26, and EUT conformed to test requirement.

Objective

This type approval report is prepared on behalf of SZ DJI 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 Part 15, Subpart E,
section 15.203, 15.205, 15.207, 15.209 and 15.407 rules.

Related Submittal(s)/Grant(s)

FCC Part 15B JBP submissions with FCC ID: SS3-MM1A1702.

FCC Part 15C DTS submissions with FCC ID: SS3-MM1A1702.
Part of system submissions with FCC ID: SS3-GL100A1704.

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.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp.
(Chengdu). The radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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Measurement Uncertainty

conducted

Parameter Measurement Uncertainty
Occupied Channel Bandwidth 5 %
RF output power, conducted +0.62dB
Power Spectral Density, +0.62 dB

Unwanted Emissions, radiated

30M~200MHz: 4.7 dB for Horizontal, 4.7 dB for Vertical
200M~1GHz:6.0 dB for Horizontal, 6.0 for Vertical
1G~6GHz: 5.13 dB, 6G~18GHz: 5.47 dB

Temperature +1°C
Humidity 5%
DC and low frequency voltages 10.4%
Duty Cycle 1%
AC Power Lines Gonducted 3.17 dB (150 kHz to 30 MHz)
mission
Test Facility

The test site used by BACL to collect test data is located in the No.5040, Huilongwan Plaza,
No.1, Shawan Road, Jinniu District, Chengdu, Sichuan, China

Test site at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC). The details of these reports have been found to be in compliance with the
requirements of Section 2.948 of the FCC Rules on April 24, 2015. The facility also complies
with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2014.

The Federal Communications Commission has the reports on file and is listed under FCC
Registration No.:560332. The test site has been approved by the FCC for public use and is
listed in the FCC Public Access Link (PAL) database.

Report No.: RDG170226002C
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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.

For 5725~5850MHz band, 802.11a and n ht20 modes, 5 channels are provided for testing:

Frequency Frequency
Channel (MHz) Channel (MHz)
149 5745 161 5805
153 5765 165 5825
157 5785 / /
Channel 149, 157 and 165 were tested.
For 5 MHz modes, 17 channels are provided for testing:
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
1 5745 7 5775 13 5805
2 5750 8 5780 14 5810
3 5755 9 5785 15 5815
4 5760 10 5790 16 5820
5 5765 11 5795 17 5825
6 5770 12 5800 / /

Channel 1, 9 and 17 were tested.

EUT Exercise Software

The software “DJI-RF Certification” 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 date rates bandwidths, and
modulations.

For 802.11a/n ht20 and 5M modes, the maximum power was as below setting, the power
setting was provided by the manufacturer:

Antenna 0&1
Test Mode Test Software DJI-RF Certification
Test Frequency(MHz) 5745MHz 5785MHz 5825MHz
802.11a Data Rate 6Mbps 6Mbps 6Mbps
Power Level Setting 27 27 27
Test Frequency(MHz) 5745MHz 5785MHz 5825MHz
802.11n ht20 Data Rate MCS0 MCS0 MCSO
Power Level Setting 27 27 27
= Test Frequency(MHz) 5745MHz 5785MHz 5825MHz
Power Level Setting 25 25 25
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The software configured maximum duty cycle as below:

Duty
Cycle
Mode Ton Tonsoft DutyoCycIe Factor
(ms) (ms) %) | (101g(1)
(dB)
802.11a 2.084 2.104 99 /
802.11n ht20 1.944 1.964 99 /
5M 1.022 1.743 59 2.32
802.11a mode
® Delta 2 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvi -4.64 dB VBW 3 MHz
30 dBm 2.104208 ms SWT 5 ms unit dBm
y 0.3 dB Offseg vi|[T1] -3§.60 dBn
1.523046 ms
2 AZ[LTI] _64 dB
ANAuZU\ 104208 ms
Pm.&mwww Pl a) M
' 2.084168 ms
-1
-2
-3
L
—4 i
-5
-6
-7
Center 5.785 GHz 500 ys/
Date: 11.MAR.2017 13:58:07
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802.11n ht20 mode

Delta 2 [T1] RBW 1 MHz  RF Att 40 dB
Ref Lvl1 0.36 dB VBW 3 MHz
30 dBm 1.963928 ms SWT 5 ms Unit dBm
3
0.3 dB Offset vi|[T1] -41.03 dBn

1.713427 ms
22 LTI ~36 dB
1.963928 ms

1oAY PN WA A A A b

1.943888 ms

_a |
-5
-6
-7
Center 5.785 GHz 500 ys/
Date: 11.MAR.2017 13:57:20
5M mode
Delta 1 [T1] RBW 1 MHz RF Att 40 dB
Ref LvIi -0.33 dB vBW 3 MHz
30 dBm 1.022044 ms SWT 5 ms unit dBm

3

0.3 dB Offset

Pty Y Ak i

Center 5.785 GHz 500 ys/

Date: 21.MAR.2017 22:10:12
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Equipment Modifications

No modification was made to the EUT.

External Cable

. .. Shielding . Length
Cable Description Ferrite Core From Port To
P Type (m)
USB Cable yes no 0.8 USB port of Adapter EUT
Block Diagram of Test Setup
LISN
Adapter “€10cmp- EUT }
=
<
@
o
Non-Conductive Table 80
cm above Ground Plane
- 1.5 Meter >
Page 9 of 66
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result

FCC §15.407 (1) & §1.1310 Maximum Permissible Exposure (MPE) Compliance
& §2.1091
§15.203 Antenna Requirement Compliance
§15.407(b)(6)& §15.207(a) Conducted Emissions Compliance
§15.205& §15.209 o .

8§15.407(b) Unwanted Emission Compliance
§15.407(b) Out Of Band Emissions Compliance
§15.407(a) Emission Bandwidth Compliance
§15.407(g) Frequency stability Compliance
§15.407(a) Maximum Conducted Output Power Compliance
§15.407 (a) Power Spectral Density Compliance
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FCC §15.247 (i) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to subpart 15.247(i)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/f 2.19/f *(180/?) 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.

Calculated Formula:

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

S = PG/4nR2 = 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

=

2=
H 'E‘I imit.§
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Calculated Data:

i Tune-up Evaluati P MPE
Fr‘m‘;lez';cy Power Distance | Density | Limit
(dBi) | (numeric) | (dBm) | (mW) (cm) (mWicm?) | (mW/cm?)
2400-
24835 1.09 1.29 25 | 316.23 20.00 0.0809 1.0
5725-5850 | 3.57 2.28 23 | 199.53 20.00 0.0904 1.0

The 2.4GHz and 5GHz band can’t transmit simultaneously:

Result: The device meet FCC MPE at 20 cm distance

Report No.: RDG170226002C
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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 two internal antennas. For both antennas, the Maximum gains are 1.09dBi in
2.4GHz band, 3.57dBi in 5.8GHz band, compliance the requirements, Please refer to the EUT
photos.

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).

Measurement Uncertainty

Compliance or non- compliance with a disturbance limit shall be determined in the following
manner:

If Uip is less than or equal to U, of Table 1, then:

—compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
—non - compliance is deemed to occur if any measured disturbance level exceeds the
disturbance limit.

If Uy is greater than U, Of Table 1, then:

—compliance is deemed to occur if no measured disturbance level, increased by (Ui, — Ucispr),
exceeds the disturbance limit;

—non - compliance is deemed to occur if any measured disturbance level, increased by (U, —
U.ispr), €xceeds the disturbance limit.

Based on CISPR 16-4-2:2011, measurement uncertainty of conducted disturbance at mains
port using AMN at Bay Area Compliance Laboratories Corp. (Chengdu) is £3.17 dB (150 kHz to
30 MHz).

Table 1 — Values of Ugsp

Measurement Ulsizrn
Conducted disturbance at mains port using AMN (150 kHz to 30 MHz) 3.4 dB
EUT Setup
-~ Vertical Reference
Ground Plane Test Receiver
} f
= 40cm___ BT
P C o o o
: T I
80cm
sy P
L\ | 2 Ll
N N N
“
Bonded to Horizontal Horizontal Reference
Ground Flane Ground Flane

Note: 1. Support units were connected to second LIST.
2. Both of LISNs (AMIN) 80 cm from EUT and at the least 30 cm

from other units and other metal planes support units.
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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 AC 120 V/60 Hz power

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/IW
150 kHz — 30 MHz 9 kHz

Corrected Amplitude & Margin Calculation
The basic equation is as follows:

Ve =Vgr+ Ac + VDF
Ci=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

Cs: 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 maximum
limit. The equation for margin calculation is as follows:

Margin = Limit — Corrected Amplitude
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Test Equipment List and Details

Manufacturer Description Model N?‘emri;;r calg’:‘: o CDa:‘i:';;it:n
Rohde & Schwarz EMI Test Receiver | ESCS 30 | 836858/0016 | 2016-12-02 | 2017-12-01
Rohde & Schwarz L.I.S.N. ENV216 100018 2016-12-02 | 2017-12-01
Rohde & Schwarz PULSE LIMITER ESH3Zz2 DE14781 2016-10-31 | 2017-10-30

N/A Conducted Cable NO.5 N/A 2016-11-10 | 2017-11-09
R&S Test Software EMC32 Version8.53.0 N/A N/A

* Statement of Traceability: BACL (Chengdu) attested 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 adapter 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 Results Summary

According to the recorded data in following table, the EUT complied with the FCC Part 15.207.

Test Data

Environmental Conditions

Temperature: 19 °C
Relative Humidity: 56 %
ATM Pressure: 95.6 kPa

The testing was performed by Kevin Hu on 2017-03-08.

Test Mode: Charging

Report No.: RDG170226002C
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AC120V, 60 Hz, Line:

Level in dBp

S

o
+————t

Quasi-

Peak Limit

*
30 ’ “ ”
20
1
(o t t —t—— t t t t —t—— t t {
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Fre(mj-lezr)\cy Ql(l:;l:\tle)ak Ba?lgl_\:\;l)dth Line ((:gé; M(adrg)m (;IBTII\tI) Comment
0.436318 37.9 9.000 L1 19.7 19.2 571 Compliance
0.576662 36.5 9.000 L1 19.8 19.5 56.0 Compliance
1.239175 35.4 9.000 L1 19.7 20.6 56.0 Compliance
1.341955 34.2 9.000 L1 19.7 21.8 56.0 Compliance
2.930016 34.0 9.000 L1 19.7 22.0 56.0 Compliance
3.098088 33.5 9.000 L1 19.7 22.5 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBuV)
0.426011 24.9 9.000 L1 19.7 22.4 47.3 Compliance
0.454052 27.5 9.000 L1 19.7 19.3 46.8 Compliance
1.239175 28.8 9.000 L1 19.7 17.2 46.0 Compliance
1.289541 29.6 9.000 L1 19.7 16.4 46.0 Compliance
3.173039 254 9.000 L1 19.7 20.6 46.0 Compliance
3.604490 253 9.000 L1 19.7 20.7 46.0 Compliance

Report No.: RDG170226002C
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AC120 V, 60 Hz, Neutral:

Level in dBy
S
o
=t

Quasi-Peak Limit

P s ¢ ¢

30

20

1

(o t t —t—— t t t t —t—— t t {

150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz
Fr?l?lltll-lezl;cy QL(l:;l:\tla)ak Ba?lgl_\:\;l)dth Line ?do; M(adrg)m (L-IBTII\tI) Comment
0.396530 35.5 9.000 N 19.6 22.4 57.9 Compliance
0.536756 36.5 9.000 N 19.6 19.5 56.0 Compliance
1.229340 35.4 9.000 N 19.6 20.6 56.0 Compliance
2.014768 37.6 9.000 N 19.7 18.4 56.0 Compliance
2.705607 38.4 9.000 N 19.7 17.6 56.0 Compliance
3.604490 35.3 9.000 N 19.7 20.7 56.0 Compliance
Frequency Average Bandwidth Line Corr. | Margin Limit Comment
(MHz) (dBpV) (kHz) (dB) (dB) (dBuV)

0.390261 27.2 9.000 N 19.6 20.9 48.1 Compliance
0.524077 28.6 9.000 N 19.6 17.4 46.0 Compliance
1.239175 31.7 9.000 N 19.6 14.3 46.0 Compliance
1.289541 32.9 9.000 N 19.6 13.1 46.0 Compliance
2.749070 30.2 9.000 N 19.7 15.8 46.0 Compliance
3.604490 251 9.000 N 19.7 20.9 46.0 Compliance
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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.

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

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

Compliance or non- compliance with a disturbance limit shall be determined in the following
manner:

If Uip is less than or equal to U, of Table 2, then:

—compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
—non - compliance is deemed to occur if any measured disturbance level exceeds the
disturbance limit.

If Ugp is greater than U, Of Table 2, then:

—compliance is deemed to occur if no measured disturbance level, increased by (Ui, = Ucispr),
exceeds the disturbance limit;

—non - compliance is deemed to occur if any measured disturbance level, increased by (U, —
U.ispr), €xceeds the disturbance limit.

Based on CISPR 16-4-2-2011, measurement uncertainty of radiated emission at a distance of
3m at Bay Area Compliance Laboratories Corp. (Chengdu) is:

30M~200MHz: +4.7 dB;

200M~1GHz: +6.0 dB;

1G~6GHz: +5.13dB;

6G~25GHz: +5.47 dB;

Table 2 — Values of Uggp

Measurement Ucispr
Radiated disturbance (electric field strength at an OATS or in a SAC) (30 MHz to 1000 MHz) 6.3 dB
Radiated disturbance (electric field strength in a FAR) (1 GHz to 6 GHz) 5.2dB
Radiated disturbance (electric field strength in a FAR) (6 GHz to 18 GHz) 5.5dB
EUT Setup
Below 1 GHz:

Aunt. Tow Ldm
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EUT& = Am -] /
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Above 1 GHz:

Imor 1.5m

EUT &

b Tni
upport n“i\ z
Tuarn Table
_I_I_:L‘,,f-
15m | | [ AAAAAAAAAAAAAAL ===

Ground Plane
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The radiated emission tests were performed in the 3 meters chamber, 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/0 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.
30MHz-1000MHz:

Detector RBW Video B/W IF BIW
QP 120 kHz 300 kHz 120kHz
1GHz- 25GHz:
Detector Duty cycle RBW Video B/W
PK Any 1MHz 3 MHz
Ave >98% 1MHz 10 Hz
' <98% 1MHz 1T

Note: T is minimum transmission duration

Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT
complied with all installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz-1GHz, peak
and Average detection modes for frequencies above 1GHz.
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According to KDB 789033 D02 General UNII Test Procedures New Rules v01r03, 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

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

Extrapolation result = Corrected Amplitude (dBuV/m) - distance extrapolation factor (6dB)

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Loss and Cable Loss, and
subtracting the Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Loss + 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 —Extrapolation result

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Agilent Amplifier 8447D 2944A10442 | 2016-12-02 | 2017-12-01
Rohde & Schwarz E'V“ Test ESCI 100028 | 2016-12-02 | 2017-12-01
eceiver
. Broadband
Sunol Sciences Antenna JB3 A121808 2016-04-10 | 2019-04-09
Rohde & Schwarz iﬁ]‘z‘?;rzt‘erp FSEM30 100018 2016-12-02 | 2017-12-01
ETS Horn Antenna 3115 003-6076 2016-12-02 | 2017-12-01
Ducommun 1007726-
Technologies Horn Antenna ARH-4223-02 0113024 2014-06-16 | 2017-06-15
Mini-circuits Amplifier ZVA-183-S+ 771001215 | 2016-05-20 | 2017-05-19
Semi-Anechoic
EMCT Chamber 966 N/A 2015-04-24 | 2018-04-23
RF Cable
N/A (below 1GHz) NO.1 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (below 1GHz) NO.4 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (above 1GHz) NO.2 N/A 2016-11-10 | 2017-11-09
Ducommun 1007726-01
Technolagies Horn Antenna ARH-2823-02 1312 2016-08-18 | 2017-08-18
Quinstar Amplifier QLW-18405536-JO | 15964001032 | 2016-08-18 | 2017-08-18
. Spectrum
Agilent Analyzer 8564E 5943A01752 | 2016-08-18 | 2017-08-18

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,

traceable to National Primary Standards and International System of Units (SI).

Report No.: RDG170226002C

Page 22 of 66




Bay Area Compliance Laboratories Corp. (Chengdu)

Test Data

Environmental Conditions

Temperature: 19.5°C
Relative Humidity: 53 %
ATM Pressure: 95.8 kPa

The testing was performed by Kevin Hu on 2017-02-28.

Test Mode: Transmitting
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30MHz-40G (For above 1GHz, test performed at 1.5m distance from EUT to antenna)

5725-5850MHz
802.11a mode (2TX was the worst)

Receiver Rx Antenna | cable | Amplifier | Corrected | EXtrapolation L. .
Fre&t;lency Reading | Detector | Polar | Factor | loss Ggin Amplitude ozl dIB'm:;/t Mzrg "
(MHz) (dBuV) | (PKIQP/AV) | (H/V) | (dB) | (dB) (dB) (dBpV/m) dBuV/m (dBuVim) | (dB)
Low Channel:5745 MHz
5745 66.53 PK H 32.59 | 5.74 0.00 104.86 98.86 N/A N/A
5745 56.19 AV H 32.59 | 5.74 0.00 94.52 88.52 N/A N/A
5745 74.78 PK \ 32.59 | 5.74 0.00 113.11 107.11 N/A N/A
5745 63.63 AV \Y 32.59 | 5.74 0.00 101.96 95.96 N/A N/A
5725 48.78 PK \Y 32.57 | 5.72 0.00 87.07 81.07 122.20 41.13
5720 35.86 PK \Y 32.56 | 5.71 0.00 74.13 68.13 110.80 42.67
5700 28.01 PK \ 32.54 | 5.70 0.00 66.25 60.25 105.20 44.95
5650 27.1 PK \Y 32.48 | 5.65 0.00 65.23 59.23 68.20 8.97
11490 35.06 PK \Y 37.99 | 8.22 26.02 55.25 49.25 74.00 24.75
11490 24.34 AV \ 37.99 | 8.22 26.02 44.53 38.53 54.00 15.47
17235 33.63 PK V_]14298 | 10.82 | 25.99 61.44 55.44 74.00 18.56
17235 22.48 AV V_ ]4298 | 10.82 | 25.99 50.29 44.29 54.00 9.71
1526 34.34 PK V_ 2414 | 2.69 26.36 34.81 28.81 74.00 45.19
1526 24.02 AV V_ 12414 | 2.69 26.36 24.49 18.49 54.00 35.51
4118 33.59 PK V12919 | 5.00 26.62 41.16 35.16 74.00 38.84
4118 22.32 AV V_129.19 | 5.00 26.62 29.89 23.89 54.00 30.11
270.56 43.2 QP \Y 13.71 | 1.30 27.48 30.73 30.73 46.00 15.27
290.93 44.6 QP \Y 14.01 | 1.10 27.53 32.18 32.18 46.00 13.82
Middle Channel:5785 MHz
5785 66.44 PK H 32.64 | 5.77 0.00 104.85 98.85 N/A N/A
5785 55.53 AV H 32.64 | 5.77 0.00 93.94 87.94 N/A N/A
5785 74.04 PK \ 32.64 | 5.77 0.00 112.45 106.45 N/A N/A
5785 62.36 AV \Y 32.64 | 5.77 0.00 100.77 94.77 N/A N/A
11570 35.04 PK \ 38.03 | 8.21 26.00 55.28 49.28 74.00 24.72
11570 24.19 AV \Y 38.03 | 8.21 26.00 44.43 38.43 54.00 15.57
17355 33.65 PK V_ 14353 [ 11.03 | 26.16 62.05 56.05 74.00 17.95
17355 22.93 AV V_ |143.53 | 11.03 | 26.16 51.33 45.33 54.00 8.67
1569 34.06 PK V | 2421 | 2.72 26.40 34.59 28.59 74.00 45.41
1569 22.5 AV V_ 12421 ] 272 26.40 23.03 17.03 54.00 36.97
4153 33.35 PK V_129.24 | 5.03 26.64 40.98 34.98 74.00 39.02
4153 22.14 AV V_ 12924 | 5.03 26.64 29.77 23.77 54.00 30.23
270.56 43.3 QP \Y 13.71 | 1.30 27.48 30.83 30.83 46.00 15.17
290.93 44.6 QP \ 14.01 | 1.10 27.53 32.18 32.18 46.00 13.82
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High Channel:5825 MHz

5825 66.8 PK H 32.69 | 5.81 0.00 105.30 99.30 N/A N/A
5825 55.01 AV H 32.69 | 5.81 0.00 93.51 87.51 N/A N/A
5825 72.13 PK V 32.69 | 5.81 0.00 110.63 104.63 N/A N/A
5825 60.74 AV V 32.69 | 5.81 0.00 99.24 93.24 N/A N/A
5850 35.07 PK V 32.72 | 5.83 0.00 73.62 67.62 122.20 54.58
5855 31.46 PK V 32.73 | 5.83 0.00 70.02 64.02 110.80 46.78
5875 26.98 PK V 32.75 | 5.85 0.00 65.58 59.58 105.20 45.62
5925 26.8 PK \ 32.81 | 5.89 0.00 65.50 59.50 68.20 8.70
11650 35.45 PK \ 38.06 | 8.20 25.98 55.73 49.73 74.00 24.27
11650 23.9 AV \ 38.06 | 8.20 25.98 44.18 38.18 54.00 15.82
17475 33.69 PK \ 44.09 [ 11.23 | 26.33 62.68 56.68 74.00 17.32
17475 23.03 AV \ 44.09 [ 11.23 | 26.33 52.02 46.02 54.00 7.98
1608 34.42 PK \ 24.27 | 2.75 26.44 35.00 29.00 74.00 45.00
1608 23.29 AV \ 24.27 | 2.75 26.44 23.87 17.87 54.00 36.13
4205 33.14 PK V 29.33 | 5.06 26.67 40.86 34.86 74.00 39.14
4205 22.35 AV V 29.33 | 5.06 26.67 30.07 24.07 54.00 29.93
270.56 43.4 QP V 13.71 | 1.30 27.48 30.93 30.93 46.00 15.07
290.93 44.6 QP V 14.01 | 1.10 27.53 32.18 32.18 46.00 13.82
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802.11n ht20 mode (2TX was the worst)

Receiver

Rx Antenna

Cable | Amplifier | Corrected | Extrapolation L .
Fre&t;lency Reading | Detector | Polar | Factor | loss GZin Amplitude Result dIB_m:,I/t Mzrg o
(MHz) | " 4Buv) | (PKIQPIAV) | (HIV) | (dB) | (@B) | (dB) | (@Buvim) | dBuVim | (dBrV/im) | (dB)
Low Channel:5745 MHz
5745 69.89 PK H 3259 | 5.74 0.00 108.22 102.22 N/A N/A
5745 57.51 AV H 3259 | 5.74 0.00 95.84 89.84 N/A N/A
5745 76.53 PK \ 3259 | 5.74 0.00 114.86 108.86 N/A N/A
5745 64.84 AV \ 3259 | 5.74 0.00 103.17 97.17 N/A N/A
5725 491 PK \ 3257 | 5.72 0.00 87.39 81.39 122.20 40.81
5720 39.61 PK \ 32.56 | 5.71 0.00 77.88 71.88 110.80 38.92
5700 28.31 PK \Y 3254 | 5.70 0.00 66.55 60.55 105.20 44 .65
5650 26.64 PK \ 3248 | 5.65 0.00 64.77 58.77 68.20 9.43
11490 35.68 PK \ 37.99 | 8.22 26.02 55.87 49.87 74.00 24.13
11490 24.83 AV \ 37.99 | 8.22 26.02 45.02 39.02 54.00 14.98
17235 33.23 PK \Y 42.98 | 10.82 25.99 61.04 55.04 74.00 18.96
17235 23.17 AV \ 42.98 | 10.82 25.99 50.98 44 .98 54.00 9.02
3152 40.64 PK \ 25.05 | 3.66 26.46 42.89 36.89 74.00 37.11
3152 30.3 AV \Y 25.05 | 3.66 26.46 32.55 26.55 54.00 27.45
4218 33.51 PK \ 29.35 | 5.07 26.68 41.25 35.25 74.00 38.75
4218 22.79 AV \ 29.35 | 5.07 26.68 30.53 24.53 54.00 29.47
270.56 43.4 QP \ 13.71 1.30 27.48 30.93 30.93 46.00 15.07
290.93 44.6 QP \ 14.01 1.10 27.53 32.18 32.18 46.00 13.82
Middle Channel:5785 MHz
5785 68.97 PK H 32.64 | 5.77 0.00 107.38 101.38 N/A N/A
5785 56.83 AV H 32.64 | 5.77 0.00 95.24 89.24 N/A N/A
5785 75.24 PK \ 32.64 | 5.77 0.00 113.65 107.65 N/A N/A
5785 63.14 AV \ 32.64 | 5.77 0.00 101.55 95.55 N/A N/A
11570 35.63 PK \ 38.03 | 8.21 26.00 55.87 49.87 74.00 24.13
11570 24.34 AV \Y 38.03 | 8.21 26.00 44 .58 38.58 54.00 15.42
17355 33.61 PK \Y 43.53 | 11.03 26.16 62.01 56.01 74.00 17.99
17355 21.5 AV \Y 43.53 | 11.03 26.16 49.90 43.90 54.00 10.10
1569 34.04 PK \ 2421 | 2.72 26.40 34.57 28.57 74.00 45.43
1569 24.09 AV \ 2421 | 2.72 26.40 24.62 18.62 54.00 35.38
4153 33.8 PK \Y 29.24 | 5.03 26.64 41.43 35.43 74.00 38.57
4153 22.34 AV \ 29.24 | 5.03 26.64 29.97 23.97 54.00 30.03
270.56 43 QP \ 13.71 1.30 27.48 30.53 30.53 46.00 15.47
290.93 44.7 QP \Y 14.01 1.10 27.53 32.28 32.28 46.00 13.72
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High Channel:5825 MHz

5825 66.29 PK H 32.69 | 5.81 0.00 104.79 98.79 N/A N/A
5825 55.15 AV H 32.69 | 5.81 0.00 93.65 87.65 N/A N/A
5825 73.24 PK V 32.69 | 5.81 0.00 111.74 105.74 N/A N/A
5825 62.36 AV V 32.69 | 5.81 0.00 100.86 94.86 N/A N/A
5850 36.63 PK V 32.72 | 5.83 0.00 75.18 69.18 122.20 53.02
5855 30.16 PK V 32.73 | 5.83 0.00 68.72 62.72 110.80 48.08
5875 27.49 PK V 32.75 | 5.85 0.00 66.09 60.09 105.20 45.11
5925 26.91 PK \ 32.81 | 5.89 0.00 65.61 59.61 68.20 8.59
11650 36 PK \ 38.06 | 8.20 25.98 56.28 50.28 74.00 23.72
11650 24.49 AV \ 38.06 | 8.20 25.98 44.77 38.77 54.00 15.23
17475 33.38 PK \ 44.09 [ 11.23 | 26.33 62.37 56.37 74.00 17.63
17475 21.9 AV \ 44.09 [ 11.23 | 26.33 50.89 44.89 54.00 9.11
1608 34.18 PK \ 24.27 | 2.75 26.44 34.76 28.76 74.00 45.24
1608 23.33 AV \ 24.27 | 2.75 26.44 23.91 17.91 54.00 36.09
4205 34.19 PK V 29.33 | 5.06 26.67 41.91 35.91 74.00 38.09
4205 22.57 AV V 29.33 | 5.06 26.67 30.29 24.29 54.00 20.71
270.56 43.2 QP \ 13.71 | 1.30 27.48 30.73 30.73 46.00 15.27
290.93 44.4 QP V 14.01 | 1.10 27.53 31.98 31.98 46.00 14.02
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5M(2TX was the worst):
Receiver Rx Antenna Cable | Amplifier | Corrected Extrapolation L .
Fre(&t;lezr;cy Reading | Detector | Polar | Factor | loss Gain Amplitude Result (dIB-m:,I/tm) M(ng)m
(dBpV) | (PKIQP/AV) | (HIV) | (dB) | (dB) (dB) (dBpV/m) dBpVim -
Low Channel:5745 MHz
5745 80.87 PK H 32.59 | 5.74 0.00 119.20 113.20 N/A N/A
5745 67.14 AV H 32.59 | 5.74 0.00 105.47 99.47 N/A N/A
5745 85.41 PK V 32.59 | 5.74 0.00 123.74 117.74 N/A N/A
5745 71.62 AV V 32.59 | 5.74 0.00 109.95 103.95 N/A N/A
5725 29 PK V 32.57 | 5.72 0.00 67.29 61.29 122.20 60.91
5720 28.69 PK V 32.56 | 5.71 0.00 66.96 60.96 110.80 49.84
5700 28.33 PK V 32.54 | 5.70 0.00 66.57 60.57 105.20 44.63
5650 26.81 PK V 32.48 | 5.65 0.00 64.94 58.94 68.20 9.26
11490 37.02 PK V 37.99 | 8.22 26.02 57.21 51.21 74.00 22.79
11490 25.37 AV V 37.99 | 8.22 26.02 45.56 39.56 54.00 14.44
17235 35.8 PK V 42.98 | 10.82 | 25.99 63.61 57.61 74.00 16.39
17235 23.59 AV V 42.98 | 10.82 | 25.99 51.40 45.40 54.00 8.60
2204 37.35 PK V 24.21 | 3.03 26.85 37.74 31.74 74.00 42.26
2204 25.1 AV V 24.21 | 3.03 26.85 25.49 19.49 54.00 34.51
3516 36.9 PK V 27.06 | 4.20 26.59 41.57 35.57 74.00 38.43
3516 24.73 AV V 27.06 | 4.20 26.59 29.40 23.40 54.00 30.60
314.21 45.1 QP V 14.46 | 1.17 27.59 33.14 33.14 46.00 12.86
540.22 37 QP V 18.50 | 1.71 28.83 28.38 28.38 46.00 17.62
Middle Channel:5785 MHz
5785 80.67 PK H 32.64 | 5.77 0.00 119.08 113.08 N/A N/A
5785 66.61 AV H 32.64 | 5.77 0.00 105.02 99.02 N/A N/A
5785 85.63 PK V 32.64 | 5.77 0.00 124.04 118.04 N/A N/A
5785 71.96 AV V 32.64 | 5.77 0.00 110.37 104.37 N/A N/A
11570 37.6 PK V 38.03 | 8.21 26.00 57.84 51.84 74.00 22.16
11570 24.99 AV V 38.03 | 8.21 26.00 45.23 39.23 54.00 14.77
17355 35.56 PK V 43.53 | 11.03 | 26.16 63.96 57.96 74.00 16.04
17355 23.1 AV V 43.53 | 11.03 | 26.16 51.50 45.50 54.00 8.50
2243 37.48 PK V 24.07 | 3.02 26.85 37.72 31.72 74.00 42.28
2243 25.18 AV V 24.07 | 3.02 26.85 25.42 19.42 54.00 34.58
3548 36.44 PK V 27.19 [ 4.25 26.59 41.29 35.29 74.00 38.71
3548 24.73 AV V 27.19 [ 4.25 26.59 29.58 23.58 54.00 30.42
314.21 44.8 QP V 14.46 | 1.17 27.59 32.84 32.84 46.00 13.16
540.22 37.2 QP V 18.50 | 1.71 28.83 28.58 28.58 46.00 17.42
High Channel:5825 MHz
5825 80.57 PK H 32.69 | 5.81 0.00 119.07 113.07 N/A N/A
5825 67.98 AV H 32.69 | 5.81 0.00 106.48 100.48 N/A N/A
5825 85.33 PK V 32.69 | 5.81 0.00 123.83 117.83 N/A N/A
5825 71.99 AV V 32.69 | 5.81 0.00 110.49 104.49 N/A N/A
5850 29.58 PK V 32.72 | 5.83 0.00 68.13 62.13 122.20 60.07
5855 28.63 PK V 32.73 | 5.83 0.00 67.19 61.19 110.80 49.61
5875 28.21 PK V 32.75 | 5.85 0.00 66.81 60.81 105.20 44.39
5925 26.6 PK V 32.81 | 5.89 0.00 65.30 59.30 68.20 8.90
11650 37.32 PK V 38.06 | 8.20 25.98 57.60 51.60 74.00 22.40
11650 25.58 AV V 38.06 | 8.20 25.98 45.86 39.86 54.00 14.14
17475 34.63 PK V 44.09 | 11.23 | 26.33 63.62 57.62 74.00 16.38
17475 22.65 AV V 44.09 | 11.23 | 26.33 51.64 45.64 54.00 8.36
2296 37.66 PK V 23.89 [ 3.01 26.86 37.70 31.70 74.00 42.30
2296 25.52 AV V 23.89 [ 3.01 26.86 25.56 19.56 54.00 34.44
3583 36.86 PK V 27.33 | 4.30 26.58 41.91 35.91 74.00 38.09
3583 24.42 AV V 27.33 | 4.30 26.58 29.47 23.47 54.00 30.53
314.21 45.4 QP V 14.46 | 1.17 27.59 33.44 33.44 46.00 12.56
540.22 37 QP V 18.50 | 1.71 28.83 28.38 28.38 46.00 17.62
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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.

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

(5) The emission measurements shall be performed using a minimum resolution
bandwidth of 1 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 v01r03
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Test Equipment List and Details

Manufacturer Description Model Nsuen';i;;r Calg);ta:ion Cg:ji:g;i& n
Rohde & Schwarz | Signal Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
N/A RF Cable N/A N/A Each Time /
N/A 10dB Attenuator 10dB 10dB-1 Each Time /
N/A 3dB Attenuator 10dB 3dB-1 Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 18~18.5 °C
Relative Humidity: 52~54 %
ATM Pressure: 96.2~96.5 kPa

The testing was performed by Kevin Hu on 2017-02-27&2017-03-11.
Test Result: Pass.

Please refer to the following tables and plots.
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Chain 0:
802.11a Low Channel
Marker 1 [T1] RBW 100 kHz RF Attt 40 dB
Ref LvI -13.39 dBm VBW 300 kHz
30 dBm 5.72500000 GHz SWT 50 ms unit dBm
3
3.9 dB Offseg L ZAFCOT 14 29 ap

5.72500000 GHZz

-

40

Center 5.725 GHz

20 MHz/ Span 200 MHz

Date: 27.FEB.2017 21:53:20
802.11a High Channel
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi -30.98 dBm vBW 300 kHz
30 dBm 5.85000000 GHz SWT 50 ms unit dBm
3
3.9 dB Offse] vi|[T1] -30.98 dBn
5.85000000 GHZz
1
-1 /FN) kﬂw\
-2
407 ,/
=3 /
_4 PP PR ¥ ! w’\m PRPERUNTR TN B PV PN o
W LAY = ISAW LW s WP iR/ W
-5
-6
-7

Center 5.85 GHz

Date:

20 MHz/ Span 200 MHz

27 .FEB.2017 21:54:45
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref LvIi -14.62 dBm vBW 300 kHz
30 dBm 5.72500000 GHz SWT 50 ms unit dBm
3
3.9 dB Offset L ZRE =L 14 62 €8
5.72500000 GHZz
2 /
1
-1 y;{) k%\x
2 /)
40 '/ \L‘
- - \\v
_ a0l w sl sl AAGALNOL e ‘LAL‘}..V.. A
-5
-6
=7
Center 5.725 GHz 20 MHz/ Span 200 MHz
Date: 27 .FEB.2017 21:52:46
802.11n ht20 High Channel
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi -29.26 dBm VBW 300 kHz
30 dBm 5.85000000 GHz SWT 50 ms unit dBm
3
3.9 dB Offse: vi1|[T1] -29.26 dBn
5.85000000 GHZ|
2 \\
1
=1 , \
-2
407 M/
-3 Vly
it u&w.lwu\,h‘,mnuf %ﬁ\“ TRV NS TRV N NW TR RITRW WP
-5
-6
-7
Center 5.85 GHz 20 MHz/ Span 200 MHz

Date: 27_.FEB.2017 21:55:18
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5M Low Channel

3

-4

Marker 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -41.84 dBm VBW 300 kHz
30 dBm 5.70716433 GHz SWT 50 ms unit dBm
10.3 B Offspt vl Frag 41 84 ag
5.70716433 GHZ
40 /
1 / M

Center 5.725 GHz

20 MHz/

Span 200 MHz

Date: 11.MAR.2017 17:07:58
5M High Channel
Marker 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref LvI -41.74 dBm  VBW 300 kHz
30 dBm 5.88987976 GHz SWT 50 ms unit dBm
3
10.3 @dB Offset vi1|[T1] -41 .74 dBn
5.88987976 GHZ
> \\
1 m
-1 j/ \\
-2
407 {
-3
-4 ./ L
s M gt ST AU OO TRV TR W
-5
-6
-7

Center 5.85 GHz

Date:

20 MHz/

11.MAR.2017 17:39:27

Span 200 MHz
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Chain 1:
802.11a Low Channel
Marker 1 [T1] RBW 100 kHz RF Attt 40 dB
Ref LvI -18.47 dBm VBW 300 kHz
30 dBm 5.72500000 GHz SWT 50 ms unit dBm
3
3.9 dB Offset Y3l Fr3y 1 4 D

5.72500000 GHZz

2 =

-2

40 ]
3 M/J“
P AP | O O AT ‘\('\\AL PR

/ Ny RN Wi v N
-5
-6
-7
Center 5.725 GHz 20 MHz/ Span 200 MHz
Date: 27.FEB.2017 21:57:58
802.11a High Channel
Marker 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref Lvi -31.91 dBm VBW 300 kHz
30 dBm 5.85000000 GHz swT 50 ms unit dBm
3
3.9 dB Offse} vi|[T1] -31.91 dBn

5.85000000 GHZ|

2 .

Jo T

F/ﬂ ‘
NUTWIWH e \“\{«A A h vt A 2 A M 1t A i
) N - A4

ARG

Center 5.85 GHz 20 MHz/ Span 200 MHz

Date: 27.FEB.2017 21:57:13
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802.11n ht20 Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvli -16.64 dBm VBW 300 kHz
30 dBm 5.72500000 GHz SWT 50 ms unit dBm
3
3.9 dB Offset A ZEN e L] 16-64—dB

T 1
5.72500000 GHZ|

2 =

_ 20k Attt ol p ..lnM)ﬂM AP TTI I
A W/ ) A

Bt S N ooy

Center 5.725 GHz 20 MHz/ Span 200 MHz

Date: 27.FEB.2017 21:58:27

802.11n ht20 High Channel

Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref LvI -30.37 dBm VBW 300 kHz
30 dBm 5.85000000 GHz SWT 50 ms unit dBm
3
3.9 dB Offse: vi1|[T1] -30.37 dBn

5.85000000 GHZz

| .

-2
407 J[
-3

Center 5.85 GHz 20 MHz/ Span 200 MHz

Date: 27_.FEB.2017 21:56:28
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5M Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvi -42.01 dBm VBW 300 kHz
30 dBm 5.70676353 GHz SWT 50 ms unit dBm
3
10.3 gdB Offset vilerqa 42 01 B

5.70676353 GHZ

-

Tl

e

-4

Center 5.725 GHz

Date:

20 MHz/

11.MAR.2017 17:09:02

5M High Channel

Span 200 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvi -42.18 dBm VBW 300 kHz
30 dBm 5.85260521 GHz SWT 50 ms Unit dBm
3
10.3 HB Offset vai|[Ti] -42.18 dBn

5.85260521 GHZz

N

407

Center 5.85 GHz

Date:

20 MHz/

11.MAR.2017 17:46:23

Span 200 MHz
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FCC §15.407(a) —-EMISSION BANDWIDTH

Applicable Standard
15.407(a)

Test Equipment List and Details

Manufacturer Description Model Nsu(:r:ilftler Calg)ar:\:ion c;bi:'g;i& n
Rohde & Schwarz | Signal Analyzer FSI1Q26 831929/005 2016-09-21 | 2017-09-20
N/A RF Cable N/A N/A Each Time /
N/A 10dB Attenuator 10dB 10dB-1 Each Time /

* Statement of Traceability: BACL (Chengdu) attested 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 v01r03

Test Data
Environmental Conditions
Temperature: 18~18.5 °C
Relative Humidity: 52~54 %

ATM Pressure: 96.2~96.5 kPa

The testing was performed by Kevin Hu on 2017-02-27&2017-03-11.

Test Result: Pass.
Please refer to the following tables and plots.
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Test mode: Transmitting (Test was performed at chain 0)

6 dB 99% 6 dB
UNIIBand | Mode | Channel | Frequency | Emission | Occupied BEanr:IdSV\SI:S?h
(MHz) | Bandwidth | Bandwidth dw
Limits
(MHz) (MHz) T
Low 5745 16.11 20.84 >05
802.11a [ Middle 5785 15.95 2581 >05
High 5825 15.63 23.49 >05
Low 5745 16.43 21.24 05
58%702,\2;_,2 80&53” Middle 5785 16.35 22.61 >05
High 5825 16.67 206 >05
Low 5745 4.168 4.529 05
5M Middle 5785 4188 4.429 >05
High 5825 4148 4.629 >05

Note: the 99% Occupied Bandwidth have not fall into 5470-5725MHz, please refer to the test plots of
99% Occupied Bandwidth.
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5725-5850MHz
6dB Bandwidth:

802.11a Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 40 dB
@ Ref Lvi -0.02 dB VBW 300 kHz

30 dBm 16.11222445 MHz SwWT 10 ms unit dBm

3
0.3 dB Offset vi|[T1] 4.12 dBn
5.73694389 GHZ|
2 2TITIT —0-0Z dB
16.11222445 MHZ|
10-D1-9.g3 dem g vV2|[T1] 9.88 dBr
5.74015030 GHZ|

——D2 |3.88 dB|

MM huad byt

AJ \

%%N%

Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 27.FEB.2017 21:22:54

802.11a Middle Channel
Delta 1 [T1] RBW 100 kHz RF ALt 40 dB

Ref LvI 0.72 dB VBW 300 kHz
30 dBm 15.95190381 MHz SWT 10 ms unit dBm

3
0.3 dB Offsef vi|[T1] 3.40 dBn
5.77710421 GHZ
2 AI(ITII 72 dB
15.95190381 MHZ|
2

10l-p1 9.do dem N V2|[T1] 9.99 dBn

I A

D2 |3.99 dBj|

5.79017034

GHZ|

. "

| o

-4

Center 5.785 GHz 4 MHz/

Date: 27.FEB.2017 21:25:39

Span 40

MHz
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802.11a High Channel

Delta 1 [T1] RBW 100 kHz RF ALt 40 dB
® Ref LvI 0.19 dB VBW 300 kHz

30 dBm 15.63126253 MHz SWT 10 ms unit dBm

*T 0.3 db orrsef vi|[T1] 3.53 dBn
5.81726453 GHZ

2 AI(ITII 10 dB
15.63126253 MHZ|

2 V2|[T11] 9.57 dBn

5.82007014

GHZ|

10=B4+—9-57Bn
1
I S— WMWM

I

\

T

-4

Center 5.825 GHz 4 MHz/ Span 40 MHz
Date: 27_FEB.2017 21:27:27
802.11n ht20 Low Channel
Delta 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi 0.14 dB VBW 300 kHz
30 dBm 16.43286573 MHz SwT 10 ms unit dBm
3
0.3 dB Offset vi|[T1] 3.99 dBn
5.73662325 GHZ|
2 AI[LTII T4 dB
5 16.43286573 MHZ
1 1 1021 dBm. V2lrTi] 10.21 dBn
MJ a ‘LAL 5.74015030 GHZ|

T
i

Center 5.745 GHz

Date: 27 .FEB.2017 21:49:41

4 MHz/

Span 40

MHz
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802.11n ht20 Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 40 dB
® Ref LvI -0.59 dB VBW 300 kHz

30 dBm 16.35270541 MHz SWT 10 ms unit dBm

3
0.3 dB Offset vi|[T1] 4.77 dBn
5.77670341 GHZ|
2 2TITIT —0-50 dB
16.35270541 MHZ]
10049 g8 dim 2 Vol rTa] 9.96 dBn
M"U\LJL 5.78007014 GHZ|

2

D2 |3.96 dBj|

. d \

YN
W’Wm

Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 27.FEB.2017 21:30:51
802.11n ht20 High Channel
Delta 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref LvI 1.08 dB VBW 300 kHz
30 dBm 16.67334669 MHz swT 10 ms unit dBm
3
0.3 dB Offset vi|[T1] 2.20 dBn
5.81662325 GHZ
2 2TITIT 1-08 dB
16.67334669 MHZ|
1 2 VolrT1] §.92 dBn
D1 8. aBm
B n l ([ 5.81886774 GHZ
| D2 |2.92 dj 4
d
-1 w/\f""} \M
2 .v.nwVM
-3
-4
-5
-6
-7
Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 27.FEB.2017 21:29:17
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5M Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.05 dB VBW 300 kHz
30 dBm 4.16833667 MHz SwWT 5 ms unit dBm
3
10.3 HB Offsft vilrr 4 74 dBn
5.74298597 GHZ
2 PR RES| —0.05 dB
4.16833667 MHZ
2
1001 9 g5 ap V2l|[Ti] 9.86 dBn
WWM&W\l 5.74645291 GHZ|
| D2 |3.86 d }
" Wﬂ‘{ \"m‘
-2 Mﬂr*MJkNJVAAhw Pk\v\ud hﬁqum
-3
-4
-5
-6
-7
Center 5.745 GHz 1 MHz/ Span 10 MHz
Date: 11.MAR.2017 16:39:19
5M Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvI -0.24 dB VBW 300 kHz
30 dBm 4.18837675 MHz SWT 5 ms unit dBm
3
10.3 dB Offset vi1|[T1] 4.40 dBn
5.78294589 GHZ|
2 2TITIT —0-24 dB
j 4.18837675 MHZ
7
10l-D1 1053 dBm A VolrTi]y 10_53 dBn
Nﬂj»@“»k&@AJM\jﬁN&MJfMﬂbuﬂwavr 5.78595190 GHZ

D2 |4.53 dB|

\

\

Y

budﬁk%ﬁﬁkﬁMﬂ

Center 5.785 GHz 1 MHz/

Date: 11.MAR.2017 17:21:14

Span 10 MHz
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3

5M High Channel

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
@ Ref Lvi -0.76 dB VBW 300 kHz
30 dBm 4.14829659 MHz SwT 5 ms unit dBm
10.3 @B Offset vi|pT1y 4.11 dBn
5.82298597 GHZ
Al|LTI] -Q.76 dB
5 4.14829659 MHZ
1 11024 dBm volrril 10.24 dp

MM b b A

5.82647295

GHZ|

D2 |4.24 dBy|

A\

\

My
ol

-4

Center 5.825 GHz

1 MHz/

Date: 11.MAR.2017 17:35:56

Span 10 MHz
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99% Occupied Bandwidth:

802.11a Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
® Ref LvI 11.80 dBm VBW 1 MHz

30 dBm 5.73990982 GHz SWT 5 ms unit dBm

3
0.3 dp Offsetr vi1|[T1] 11.80 dBn
5.73990982 GHZ|
2 oP 20-84168337 WAz
1 VTl [T1] -7.50 dBn
1 .AM PApasd A _| Py desAgil, o 5.73429860 GHZ
[ 4 R2% [T11 -§.94 dB
5.75514028 GHZ|

NTG}N/
A
=)

T

%

Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 27.FEB.2017 21:23:11
802.11a Middle Channel
Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
Ref Lvl 13.04 dBm VBW 1 MHz

30 dBm 5.78279559 GHz SwWT 5 ms unit dBm
3

0.3 dB Offsek vilr 14.04 dB

5.78279559 GHZ

2 OP| 2581162325 WHZ

1 VTl [T1] -7.62 dB

1 A, MNP AN Y o 5.77157315 GHz|

VTH [T1] -5.32 dBn

5.79738477 GHZ|

M \‘V,\MTZ

e MWW\M
-2
-3
-4
-5
-6
-7

Center 5.785 GHz 4 MHz/ Span 40 MHz

Date:

27 .FEB.2017 21:25:56
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802.11a High Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI1 12.39 dBm VBW 1 MHz
30 dBm 5.82287575 GHz SWT 5 ms unit dBm
3
0.3 dB Offset vi|pT1 14.39 dB
5.82287575 GHZ|
2 OP| 2348697395 WHZ
1 V11 [T1] -7.81 dBi
1 phaieildet A )y AS s uw:l Al 5.812859571 GHZ
o W VIR [T1] -§.42 dBn
5.83634269 GHZ|
TW’”] \\"‘"‘V
o RV M,
M\N VAV
-2
-3
-4
-5
-6
-7
Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 27.FEB.2017 21:27:45

802.11n ht20 Low Channel
Marker 1 [T1] RBW 300 kHz RF Att 40 dB

Ref LvI 11.86 dBm VBW 1 MHz
30 dBm 5.74031062 GHz SWT 5 ms unit dBm

3

0.3 dp Offsetr vi1|[T1] 11.86 dBn
5.74031062 GHZ|
2 oP 2132264529 WAz
1 VTl [T1] -7.07 dBn
1 A P I P Y SN 5_73307796 GH
W TN [T11 -4.97 dB
5.75530060 GHZ|

\Txi'\r
MA L)
A\

purt s

Center 5.745 GHz

Date:

4 MHz/

27 .FEB.2017 21:49:58

Span 40 MHz
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802.11n ht20 Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 11.67 dBm VBW 1 MHz
30 dBm 5.78031062 GHz SWT 5 ms unit dBm
3
0.3 dp Offsetr vi1|[T1] 11.67 dBn
5.78031062 GHZ|
2 oP 268537074 WAz
1 V11 [T1] -§.72 dBn
1 %p¢4xuﬁvww¢ Amrrehellpers 5_77293587 GH
v/ VIa[T1] -§.29 dB
5.79562124 GHZ|
v
1 W/ a1
iﬁiqw' v Al
-2
-3
—a
-5
-6
-7
Center 5.785 GHz 4 MHz/ Span 40 MHz
Date: 27.FEB.2017 21:31:08
802.11n ht20 High Channel
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref LvI 10.60 dBm VBW 1 MHz
30 dBm 5.82031062 GHz SWT 5 ms unit dBm
3
0.3 dp Offsetr vi1|[T1] 10.60 dBnm
5.82031062 GHZ|
2 oP 20-68I36273 WAz
N V11 [T1] -9.41 dBn
1 XL, N 5.81413828 GHZ
VAP YT 171 -4.51 dB
5.83481964 GHZ|

JW/
N TRV

5

Center 5.825 GHz 4 MHz/

Date: 27.FEB.2017 21:29:34

Span 40 MHz
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5M Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 30 dB

® Ref Lvi 8.81 dBm VBW 300 kHz
30 dBm 5.74368737 GHz SwT 5 ms Unit dBm
3 10.3 dB Offset vi1|[T1] 8.81 dBr
5.74368737 GHZ|
2 OP Z_ 52905812 WHZ
V11 [T1] -3.74 dBn
1 5.74276553 GHZ
-3.81 dB

' MLMAMMM\AWJA\ [T11

5.74729459 GHZz

| \

N oy

N,

Center 5.745 GHz 1 MHz/

Span 10 MHz

Date: 11.MAR.2017 16:40:39
5M Middle Channel
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref LvI 11.07 dBm VBW 300 kHz
30 dBm 5.78340681 GHz SWT 5 ms unit dBm
3
10.3 dB Offset vi|[T1] 11.07 dBn
5.78340681 GHZ|
2 oP A 47885772 WAz
1 V11 [T1] -3.79 dBn
1 1 5.78282565 GHZ]
MW‘W\/«JWM [Tl ~1.82 dB
, 5.78725451 GHZ|

My

Center 5.785 GHz 1 MHz/

Date: 11.MAR.2017 17:19:51

Span 10 MHz
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5M High Channel

Marker 1 [T1] RBW 100 kHz  RF Att 30 dB

® Ref Lvl 9.74 dBm VBW 300 kHz
30 dBm 5.82398798 GHz SWT 5 ms unit dBm
Y 103 b8 orrspt vi|rT1y 9.74 dBn
5.82398798 GHZ
2 OP| Z-62925852 WHZ
V11 [T1] 5.43 dBr
1 2 5.82266533 GHZ|
V\W"U\MM [T1] -3.88 dBn
5.82729459 GHZ

g

-4

Center 5.825 GHz

1 MHz/

Date: 11.MAR.2017 17:34:52

Span 10

MHz
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FCC §15.407(g) — FREQUENCY STABILITY

Applicable Standard

FCC §15.407

(a) Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the users manual.

Test Procedure

According to C63.10-2013 clause 6.8.

Test Equipment List and Details

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Schwarz | Signal Analyzer FSI1Q26 831929/005 2016-09-21 | 2017-09-20
N/A RF Cable N/A N/A Each Time /
FLUKE Multimeter 1587 27870099 2016-12-30 | 2017-12-29
High Temperature
BACL Test Chamber BTH-150 30024 2016-12-02 | 2017-12-01

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 26.3°C
Relative Humidity: 39 %
ATM Pressure: 95.5 kPa

The testing was performed by Kevin Hu on 2017-03-11.

Test Result: Pass.
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Un-modulation, channel 5745 MHz
Temperature Voltage Measured
Frequency Result
C Vbe MHz
-20 5745.008
-10 5745.006
10 114 5745.004
20 ' 5745.010 Pace
30 5745.002
40 5745.002
25 13.05 5745.010
25 9.7 5745.002

Note: Based on the frequency stability and emission bandwidth, the emission is maintained within

the band of operation.
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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).

(i) 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-NIl 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.

(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

Manufacturer Description Model Nsu(rer:iljcler Calg)::ion c;:::';:& n
Agilent W‘degzggoﬁower N1921A | MY54170074 | 2017-01-03 | 2018-01-03
Agilent P'Se,r\‘/leesteﬁower N1912A MY5000798 | 2017-01-03 | 2018-01-03

N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested 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 v01r03

Test Data

Environmental Conditions

Temperature: 19 °C
Relative Humidity: 54 %
ATM Pressure: 96 kPa

The testing was performed by Kevin Hu on 2017-03-14.
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Test Mode: Transmitting

T . RMS Channel Power — i
requency (dBm) ota Imits
Mode Result
Band (MHz) oo | chany | @Bm) | (dBm)
5745 20.31 1934 | 22.86 30 PASS
802.11a 5785 19.97 1958 | 22.79 30 PASS
5825 18.97 18.68 | 21.84 30 PASS
5745 20.19 1931 | 22.78 30 PASS
58515702,\‘;’;42 80h2t'2101 n 5785 19.91 1934 | 22.64 30 PASS
5825 18.86 18.43 | 21.66 30 PASS
5745 18.25 18.38 | 21.33 30 PASS
5M 5785 17.84 1767 | 20.77 30 PASS
5825 17.23 1753 | 20.39 30 PASS

Note 1: Duty cycle corrected factor has been added in the test result for 5M mode.

Note 2: the 2 antenna maximum atenna gains are 3.57 dBi, and employed Cyclic Delay Diversity
(CDD) for 802.11 MIMO transmitting, per KDB 662911 D01 Multiple Transmitter Output v02r01, for power
measurements on IEEE 802.11 devices:

Array Gain = 0 dB (i.e., no array gain) for NANT < 4;

So:

Directional gain = GANT + Array Gain = 3.57 dBi < 6dBi
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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.

(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).

(ii) 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-NIl 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 v01r03

Test Equipment List and Details

Manufacturer Description Model Nsuemrilftler Cal::l))arfetion C;Li:ng;i& n
Rohde & Schwarz | Signal Analyzer FSI1Q26 831929/005 2016-09-21 | 2017-09-20
N/A RF Cable N/A N/A Each Time /
N/A 10dB Attenuator 10dB 10dB-1 Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 18~18.5 °C
Relative Humidity: 52~54 %
ATM Pressure: 96.2~96.5 kPa

The testing was performed by Kevin Hu on 2017-02-27&2017-03-11.
Test Mode: Transmitting

Test Result:Compliance.Please refer to the following table and plot.
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5725-5850MHz:

PSD Result
Frequency (dBm/300kHz) Total Corrected Limit
Mode | Channel | ““vpz ™ | Chain | Chain | (@Bm/500kHz) | PUY SYE'® | (aBm/500kH2)
2 L (dBm/500kHz)
Low 5745 9 7.73 13.64 13.64 29.43
802.11a | Middle 5785 8.76 | 7.71 13.5 13.5 29.43
High 5825 767 | 7.73 12.93 12.93 29.43
Low 5745 8.74 | 7.29 13.3 13.3 29.43
80h2t'2101” Middle 5785 92 | 7.35 136 136 29.43
High 5825 7.35 | 8.1 12.97 12.97 29.43
Low 5745 8.88 | 9.96 12.46 14.13 29.43
5M Middle 5785 10.36 | 11.19 13.81 15.48 29.43
High 5825 10.15 | 10.24 13.21 14.88 29.43

Note: For 802.11a/n and 5M mode, the device employed Cyclic Delay Diversity (CDD) for MIMO
transmitting, per C63.10-2013 clause 14.4.3.2.5 a,

For power density measurements,

Array Gain = 10 log(Nant/Nss) dB.
So:
Directional gain = GANT + Array Gain = 3.57+10*log(2) =6.57 dBi

The measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(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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5725MHz-5850MHz:
Chain 0:
802.11a Low Channel
Marker 1 [T1] RBW 300 kHz RF Attt 40 dB
® Ref LvI 9.00 dBm VBW 1 MHz
30 dBm 5.74007014 GHz SWT 5 ms unit dBm
3

0.3 dB Offseg vi|[T1] 9.00 dBn
5.74007014 GHz

S

SN

i
e

Center 5.745 GHz

4 MHz/

Span 40 MHz

Date: 27.FEB.2017 21:23:25

802.11a Middle Channel
Marker 1 [T1] RBW 300 kHz  RF Att 40 dB

Ref LvI 8.76 dBm VBW 1 MHz
30 dBm 5.78135271 GHz swT 5 ms unit dBm

3

0.3 dB Offsef vi|[T1] §.76 dBn
5.78135271 GHZ

. W

\

-4

Center 5.785 GHz

Date:

4 MHz/

27.FEB.2017 21:26:10

Span 40 MHz
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802.11a High Channel

Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
Ref LvI 7.67 dBm VBW 1 MHz
30 dBm 5.82007014 GHz swT 5 ms unit dBm
3
0.3 dp Offsef vilrr 1.67 dBn
5.82007014 GHZ|

FEER RN RTPY W WY

" MW“’W

-4

Center 5.825 GHz 4 MHz/

Span 40 MHz

Date: 27_FEB.2017 21:27:58

802.11n ht20 Low Channel
Marker 1 [T1] RBW 300 kHz  RF Att 40 dB

Ref Lvi 8.74 dBm VBW 1 MHz
30 dBm 5.73758517 GHz SWT 5 ms Unit dBm

3

0.3 dB Offset vi|[T1] §.74 dBn
5.73758517 GHZ|

' (/,J/MJ.M

ol

Center 5.745 GHz

Date:

27.FEB.2017 21:50:12

4 MHz/

Span

40 MHz
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802.11n ht20 Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 9.20 dBm VBW 1 MHz
30 dBm 5.77886774 GHz SWT 5 ms unit dBm
3
0.3 dB Offset vi1|[T1] d4.20 dBn
5.7788774 GHZz

/"‘“’L“"MM i

S,

Center 5.785 GHz

4 MHz/

Span 40 MHz

Date: 27.FEB.2017 21:31:22
802.11n ht20 High Channel
Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
® Ref Lvi 7.35 dBm VBW 1 MHz
30 dBm 5.82263527 GHz SwT 5 ms unit dBm
3
0.3 dB Offseg vi|[T1] 7-35 dBn
5.82263527 GHZ|
2
1 |
4 N
- NN/N/ \\N‘V
_20b st WMW th [T

-
-

Center 5.825 GHz

Date: 27 .FEB.2017 21:29:49

4 MHz/

Span 40 MHz
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5M Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl 8.88 dBm VBW 1 MHz
30 dBm 5.74440882 GHz SWT 5 ms unit dBm
3
10.3 HB Offspt vai|rTay §.88 dBn
5.74440882 GHZ
2
1
1
BRI N TYW SP MMM\
1 \\%
) W‘“‘M W%J -
-3
-4
-5
-6
-7
Center 5.745 GHz 1 MHz/ Span 10 MHz
Date: 11.MAR.2017 17:02:00
5M Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 10.36 dBm VBW 1 MHz
30 dBm 5.78336673 GHz SWT 5 ms Unit dBm
3
10.3 dB Offset vi|[T1] 10.36 dBn
5.78336673 GHZ|
2
1
1 y
/\W“*"“’W"’N M%M\
-1 \V‘lﬁ‘l
_20 ' l M) \f“
-3
1
-5
-6
-7
Center 5.785 GHz 1 MHz/ Span 10 MHz
Date: 11.MAR.2017 17:29:39
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5M High Channel

Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
Ref LvI 10.15 dBm VBW 1 MHz
30 dBm 5.82472946 GHz swT 5 ms unit dBm
3
10.3 HB OFfspt vilrr 19d.15 dBn

5.82472946 GHZ

* MMMM
/ \

-4

Center 5.825 GHz 1 MHz/

Date: 11.MAR.2017 17:33:09

Span 10 MHz
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Chain 1:

3

802.11a Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 7.73 dBm VBW 1 MHz
30 dBm 5.74880762 GHz SWT 5 ms unit dBm
0.3 dB Offset vi1|[T1] 7.73 dBn
5.74880762 GHZ
]
V/V~QMJ\[mmlmM~I X
/ \1
.mw"wW W m
L

Date:

®

3

Center 5.745 GHz

27_.FEB.2017 21:47:22

4 MHz/

802.11a Middle Channel

Span 40 MHz

Marker 1 [T1] RBW 300 kHz  RF Att 40 dB

Ref Lvi 7.71 dBm VBW 1 MHz
30 dBm 5.78632265 GHz swT 5 ms unit dBm
0.3 dp Offsel vil 171 dBn

5.78632265 GHZ

-20}

Date

Center 5.785 GHz

4 MHz/

27 .FEB.2017 21:45:43

Span 40 MHz
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802.11a High Channel

Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
Ref LvI 7.73 dBm VBW 1 MHz
30 dBm 5.82135271 GHz swT 5 ms unit dBm
3
0.3 dp Offsef vilrr 1.73 dBn

5.82135271 GHZ

VOV PRSP EY YT |

N

-4

Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 27.FEB.2017 21:43:55

802.11n ht20 Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvli 7.29 dBm VBW 1 MHz
30 dBm 5.74263527 GHz SWT 5 ms unit dBm
3
0.3 dB Offset vi1|[T1] 7.29 dBn

5.74263527 GHZz

VWW\JM{N\ MM\\

Center 5.745 GHz 4 MHz/ Span 40 MHz

Date: 27.FEB.2017 21:37:41
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802.11n ht20 Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvi 7.35 dBm VBW 1 MHz
30 dBm 5.78391784 GHz SWT 5 ms unit dBm
3
0.3 dB Offset vi1|[T1] 7 .35 dBn

5.78391784 GHZz

-20|

e

Center 5.785 GHz

4 MHz/ Span 40 MHz

Date: 27_FEB.2017 21:40:33
802.11n ht20 High Channel
Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
@ Ref Lvi 8.10 dBm VBW 1 MHz
30 dBm 5.82007014 GHz SWT 5 ms Unit dBm
3
0.3 dB Offset vi|[T1] §.10 dBn

5.82007014 GHZz

Mww

W

Center 5.825 GHz

Date:

4 MHz/

27.FEB.2017 21:42:10

Span 40 MHz
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5M Low Channel

Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
Ref Lvl 9.96 dBm VBW 1 MHz
30 dBm 5.74545090 GHz swT 5 ms unit dBm
3
10.3 HB OFfspt vi|r d.96 dBn

5.74545090 GHZ|

-4

Center 5.745 GHz

1 MHz/

Span 10 MHz

Date: 11.MAR.2017 17:13:29
5M Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvi 11.19 dBm VBW 1 MHz

30 dBm 5.78492986 GHz SWT 5 ms unit dBm

3
10.3 B Offset vi|T1] 11.19 dBr
5.78492986 GHZ
2
1
N (I \
ﬂjr&wﬁ/ﬁ~ﬂ~upmmb,mJApﬂuwmdwv‘\ANﬁ\K\

. i N
2 " MI rl
-3
-4
-5l
-6
=7

Center 5.785 GHz 1 MHz/ Span 10 MHz

Date: 11 _MAR.2017 17:18:24
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5M High Channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref LvIi 10.24 dBm vBW 1 MHz
30 dBm 5.82535070 GHz SWT 5 ms unit dBm
3
10.3 dB Offset vi|[T1] 1d.24 dBr
5.82535070 GHZ
21
1
1 h 4
WMM“‘”"‘”‘ ,\
- uv*"uw
-3
— 4
-5
-6
=7
Center 5.825 GHz 1 MHz/ Span 10 MHz

Date: 11.MAR.2017 17:47:37

#wxx% END OF REPORT %%+
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