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Instructions

1. This test report shall not be partially reproduced without the written

consent of the laboratory.

2. The test results in this test report are only responsible for the samples

submitted
3. This test report is invalid without the seal and signature of the laboratory.

4. This test report is invalid if transferred, altered, or tampered with in any

form without authorization.

5. Any objection to this test report shall be submitted to the laboratory within

15 days from the date of receipt of the report.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com



Microtest

(o O | Page 3 of 52 Report No.: MTi230418006-02E5

Table of contents

N T oY CT = 1 =TS od T o1 10 o PSSP 5
1.1 [T o2y o i oY T o) { TN =1 U PSSR 5
1.2 Description Of tEST MOUES ... ...uiiiiiiii e e e e s e s et e e e e e e e s et e e e e e e e e e e nnnrrnneees 6
1.3 Environmental conditions fOr t€STING ........uuiiiiiiiiii e 8
14 Description Of SUPPOIT UNIES .......eiiiiiiiiiiiiii et e ettt e e e e e e s e be e e e e e e e e senbaeaeeeaeessaanneenneeas 8

2 MeasUremMeENt UNCEITAINTY ...iiuiiiiiii i eee et e e e e s e e e e e e e ettt e s e e e e e e easetta e e e eaeeeeasteaaaaaeeaeeasnnnes 9

3 Summary Of TESE RESUIL ..o 10

I T A - Lo To] = 10 ] PP PP PP PPPPPPPPPPPPPP 1"

5 EQUIPMENT LISt oo 12

B TSt RESUIL .o 13
6.1 F N a1 (=Y T = T =Y 01T =T 0 =Y o PPN 13
6.2 AC power line CONAUCLEA EMISSIONS .......cciiiiiiiiiiiiieie e e e e e e e s s e e e e e e e e s st brreeeeeeaeesnnreaeees 14
6.3 Radiated SPUMIOUS EMISSION ... ... s 15
6.4 Emission bandwidth (26dB bandwidth) ............cooiiiiiiiiii e 43
6.5 Emission bandwidth (6dB bandwidth)............c.ooiiiii 44
6.6 DULY CYCIB ..ttt h bt e e e e h bt e e e e a bt e e e aa b bt e e e aa bt e e e aabb e e e e e nbb e e e e anbr e e e e nnes 45
6.7 Maximum CONAUCEEd OULPUL POWET .........ueiiiiiiiii ettt ettt e st b e e et e e s ennes 46
6.8 POWET SPECIIAl AENSILY ... .eiiiiiiiiie ittt et e e et e e et e e e anbe e e e e nnns 47
6.9  CoNdUCtEd SPUMIOUS EMISSIONS ... ..uuiiiiiiiiieiiiiie ettt et et e s et e e s bbe e e e eabe e e e e nbne e e e nbeeeeeanneas 48
6.10  CoNAUCEd DANA ©AGE ....ooiiiiiiiie e e e b 49
0t B I o = To [ = g Yo YA = o111 2R PR 50

Photographs Of the TEST SEUUP .. .uuuuiiuiiiiiiiiiii e 51

Photographs Of the BEUT ... e e e e e et e e e e e e e e et b eaeaaes 52

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com



Microtest

W

Pl

Page 4 of 52 Report No.: MTi230418006-02E5

Test Result Certification

Applicant: Shenzhen Binary Technology Co., Ltd.

Address: Room 1203-1205, No.5, Xiangzhao Building Longping Community,
' Dalang subdistrict, Longhua District, Shenzhen City

Manufacturer: Longhua Branch of Shenzhen Binary Technology Co., Ltd.

Address: Room 401, Floor 4, No.1 building, Guanghui Technology Park,

Minging Road, Fukang Community, Longhua Distrist, Shenzhen City

Product description

Product name:

Car Multimedia Player

Trademark: BINARYTEK

Model name: 12-22ES

Series Model: 13-211S/RC, 15-21NX
Standards: FCC 47 CFR Part 15.407
Test method: KDR 789093 D02 40201
Date of Test

Date of test:

2023-07-10 to 2023-09-05

Test result:

Pass

Test Engineer : ,QW“["' (/{X/

(David Lee)

Reviewed By: : /ez,, Juw\

(Leon Chen)

Approved By: : Tome Nee

(Tom Xue)
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1 General Description

1.1 Description of the EUT

Product name:

Car Multimedia Player

Model name:

12-22ES

Series Model:

13-211S/RC, 15-21NX

Model difference:

All the models are electrical identical including the same software parameter
and hardware design (i.e., circuit design, PCB Layout, RF module/circuit,
antenna type(s) , components on PCB, etc.,), the differences are the
appearance, internal mechanical structure and design (such as antenna

locaiton) and fixture.

Electrical rating:

Input: DC 12V/1A

Hardware version: V1
Software version: V1
Accessories: N/A

Test sample(s) number:

MTi230418006-02S1001(12-22ES)
MTi230418006-02S1002(13-21IS/RC)
MTi230418006-02S1003(15-21NX)

RF specification:

Operation frequency:

U-NII-1: 5150 MHz to 5250 MHz
U-NII-3: 5725 MHz to 5850 MHz

Modulation type:

OFDM with BPSK/QPSK/16QAM/64QAM

Date Rate:

802.11a: 6,9,12,18,24,36,48,54Mbps;
802.11n(HT20/HT40): MCS0-MCS15;
802.11ac(VHT20): NSS1, MCSO0-MCS8
802.11ac(VHT40): NSS1, MCSO0-MCS9
802.11ac(VHT80) :NSS1,MCS0-MCS9

Antenna(s) information:

Antenna type: FPC antenna
Antenna Gain:

U-NII-1 Gain: 3.45 dBi
U-NII-3 Gain: 3.31 dBi
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1.2 Description of test modes

1.2.1 Operation channel list

For U-NII-1 band:

20 MHz bandwidth

40 MHz bandwidth

80 MHz bandwidth

Channel Frequency Channel Frequency Channel Frequency
Number (MHz) Number (MHz) Number (MHz)
36 5180 38 5190 42 5210
40 5200 46 5230 -- -
44 5220 -- - -- --
48 5240 -- - -- --

For U-NII-3 band:

20 MHz bandwidth

40 MHz bandwidth

80 MHz bandwidth

Channel Frequency Channel Frequency Channel Frequency
Number (MHZz) Number (MHz) Number (MHz)
149 5745 151 5755 155 5775
153 5765 159 5795 - -
157 5785 -- -- - -
161 5805 - -- - -
165 5825 -- -- - --
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The test software has been used to control EUT for working in engineering mode, that enables
selectable channel, and capable of continuous transmitting mode.

Test Software: QRCT3
For U-NII-1 band:
802.11a 802.11n20
Channel Power setting Channel Power setting
36 15 36 15
40 15 40 15
48 15 48 15
802.11n40 802.11ac20
Channel Power setting Channel Power setting
38 15 36 15
46 15 40 15
- - 48 15
802.11ac40 802.11ac80
38 15 42 15
46 15 - -
For U-NII-3 band:
802.11a 802.11n20
Channel Power setting Channel Power setting
149 15 149 15
157 15 157 15
165 15 165 15
802.11n40 802.11ac20
Channel Power setting Channel Power setting
151 15 149 15
159 15 157 15
- - 165 15
802.11ac40 802.11ac80
151 13 155 13
159 13 - -

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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1.3 Environmental conditions for testing

Environment of test site:

Temperature: 15°C~35°C

Humidity: 20 % RH ~ 75 % RH

1.4 Description of support units

Support equipment list
Description Model Serial No. Manufacturer
Accumulator 6-QW-45(370)-L / Camel Group Co., Ltd.
Support cable list
Description Length (m) From To
/ / / /
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2 Measurement uncertainty

Parameter Measurement uncertainty

Q(li_i;)ower line conducted emission (9 kHz~30 +2 5 dB
Occupied Bandwidth +3 %

Conducted RF output power +0.16 dB
Conducted spurious emissions +0.21 dB
Radiated emission (9 kHz ~ 30 MHz) 4.0 dB
Radiated emission (30 MHz~1 GHz) 4.2 dB
Radiated emission (above 1 GHz) 4.3 dB
Power spectral density +0.16 dB
Frequency Stability 1 ppm

Note: the measurement uncertainty is calculated and correspond to a factor k = 2 (which provide
confidence levels of 95.45 %)
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3 Summary of Test Result

No. FCC reference Description of test Result
1 1§15.203 & 15.407 |Antenna requirement Pass
2 [§15.207 AC power line conducted emissions N/A
4 |§15.407(b) Radiation Spurious Emissions Pass
5 [§15.407(a) 26dB emission bandwidth Pass
6 [§15.407(e) 6dB emission bandwidth Pass
7 |1§15.407(a) RF output power Pass
8 1§15.407(a) Power spectral density Pass
9 1§15.407(b) Conducted Spurious Emission Pass
10 |§15.407(b) Conducted band edge Pass
11 [§15.407(g) Frequency Stability Pass

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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4 Test Laboratory

Test laboratory: Shenzhen Microtest Co., Ltd.

101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community,
Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Telephone: (86-755)88850135

Test site location:

Fax: (86-755)88850136

CNAS Registration No.: |CNAS L5868

FCC Registration No.: 448573

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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5 Equipment List
No. Equipment Manufacturer Model Serial No. | Cal. date | Cal. Due

MTi-E002 | EMI Test Receiver R&S ESCI3 101368 | 2023/04/26 |2024/04/25
MTi-E03 | Artiicial power Schwarzbeck NsLket27 | NSHESTZT# | 5023105104 | 2024105103
MTi-E025 A”iigﬂgﬁ(wer Schwarzbeck NSLK8127 | 8127183 |2023/04/26 |2024/04/25
MTi-E043 | EMI test receiver R&S ESCI7 101166  |2023/04/26 | 2024/04/25
MTi-E046 | Active Loop Antenna Schwarzbeck FMZB 1519 B 00044 2021/05/30 | 2024/05/29
MTi-E044 | Broadband antenna Schwarzbeck VULB9163 | 9163-1338 |2021/05/30 | 2024/05/29
MTi-E045 Horn antenna Schwarzbeck BBHA9120D | 9120D-2278 | 2021/05/30 | 2024/05/29
MTi-E047 Pre-amplifier Hewlett-Packard 8447F 3113A06184 | 2023/04/26 | 2024/04/25
MTi-E048 Pre-amplifier Agilent 8449B | 3008A01120 | 2023/05/04 | 2024/05/03
MTi-E120 | Broadband antenna Schwarzbeck VULB9163 | 9163-1419 |2021/05/30 | 2024/05/29
MTi-E121 Pre-amplifier Hewlett-Packard 8447D 294409365 | 2023/05/04 | 2024/05/03
MTi-E123 Pre-amplifier Agilent 8449B | 3008A04723 | 2023/05/04 | 2024/05/03
MTi-E135 Horn antenna Schwarzbeck BBHA 9170 00987 2021/05/30 | 2024/05/29
MTi-E136 Pre-amplifier Space-Dtronics EWIé’_L\g 415840 210405001 / /
MTI-E062 | PXA Signal Analyzer Agilent Noosoa | MY®TI39929 1023104125 | 2024/04/24
MTi-E067 |  RF Control Unit Tonscend JS0806-1 | 19D8060152 | 2023/04/26 | 2024/04/25
MTi-E068 | RF Control Unit Tonscend JS0806-2 | 19D8060153 | 2023/04/26 | 2024/04/25
MTi-E069 | 5and gféi‘g Filter Tonscend JS0806-F | 19D8060160 | 2023/05/04 | 2024/05/03
mTi-E010s | M! Yeasurement Farad FLEMC ver / / /
MTi-E014S RF Test System Tonscend \;I'zsg) ;210132??0 / / /

Note: the calibration interval of the test equipment is 12 or 24 months and the calibrations are traceable
to international system unit(Sl)

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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6 Test Result

6.1 Antenna requirement
15.203 requirement

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. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
§§15.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that the
proper antenna is employed so that the limits in this part are not exceeded.

Description of the antenna of EUT

The antenna of the EUT is permanently attached.
There are no provisions for connection to an external antenna.

Conclusion:

The EUT complies with the requirement of § 15.203.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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6.2 AC power line condu

cted emissions

6.2.1 Limits
Frequency Detector type Limit-Quasi-peak Limit-Average
(MHz) / Bandwidth dBpVvV dBpVvV
0.15-0.5 66 to 56 56 to 46
0.5-5 Average / 9 kHz 56 46
5-30 60 50

Note 1: the limit decreases with the logarithm of the frequency in the range of 0.15 MHz to 0.5 MHz.

6.2.2 Test Procedures

a) The test setup is refer to the standard ANSI C63.10-2013.
b) The EUT is connected to the main power through a line impedance stabilization network (LISN). All
support equipment is powered from additional LISN(s).
¢) Emissions were measured on each current carrying line of the EUT using an EMI test receiver
connected to the LISN powering the EUT.
d) The test receiver scanned from 150 kHz to 30 MHz for emissions in each of the test modes described

in ltem 1.2.

e) The test data of the worst-case condition(s) was recorded.

6.2.3 Test setup

Vertical Ground
Reference Plane

/

/ Test Receiver

\Horizontal Ground

Reference Plane

.t = JEUT & 1
H © © © o
40am Support Units i, o o oo
| 80 cm | |
LISN h
d L] L ~N B |l
N T

For the actual test configuration, please refer to the related item — Photographs of the test setup.

6.2.4 Test Result

Notes: N/A. the EUT is not intended to be connected to AC mains power. Therefore, this test is not

applicable.
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6.3 Radiated spurious emission
6.3.1 Limits

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.

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.

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.

For transmitters operating solely in the 5.725-5.850 GHz band:

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.

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in §15.209.

§ 15.209 Radiated emission limits at restricted bands:

Frequency Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note 1: the tighter limit applies at the band edges.

Note 2: the emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector

§ 15.35 (b) requirements:

When average radiated emission measurements are specified in this part, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions.
Unless otherwise specified, e.g., see §§ 15.250, 15.252, 15.253(d), 15.255, 15.256, and 15.509 through
15.519, the limit on peak radio frequency emissions is 20 dB above the maximum permitted average
emission limit applicable to the equipment under test.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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According to ANSI C63.10-2013, the tests shall be performed in the frequency range shown in the

following table:

Frequency range of measurements for unlicensed wireless device

Lowest frequency generated in the device

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or
to 40 GHz, whichever is lower

At or above 10 GHz to below 30 GHz

5th harmonic of highest fundamental frequency or
to 100 GHz, whichever is lower

At or above 30 GHz

5th harmonic of highest fundamental frequency or
to 200 GHz, whichever is lower, unless otherwise
specified

Frequency range of measurements for unlicensed wireless device with digital device

Highest frequency generated or used in the device
or on which the device operates or tunes

Upper frequency range of measurement

Below 1.705 MHz 30 MHz

1.705 MHz to 108 MHz 1000 MHz
108 MHz to 500 MHz 2000 MHz
500 MHz to 1000 MHz 5000 MHz

Above 1000 MHz

5th harmonic of the highest frequency or 40 GHz,

whichever is lower

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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6.3.2 Test setup

Below 30MHz:
EUT&

Support Units\ }4 3m >|

o [Ty TUrn Table

Ground Plan

Test Receiver

e —

O 0 OO0
o] 0 0 0 o=y
30MHz~1GHz:
Ant. Tower 1-4m
Variable
3m .
EUT& < )
Support Units
\ L
............. Turn Table
Ground Plane
Test Receiver
1
sz ]
Above 1GHz:

Ant. Tower

/E u 1-4m
7 Variable

EUT& J 3m N
Support Units - "
N L .
Absorber

Ground Plane

Spectrum analyzer

v 4
T
\ | Pre-amplifier

[e]
(e

O OO
o OO0

For the actual test configuration, please refer to the related item — Photographs of the test setup.
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6.3.3 Test procedure

a) Test method: ANSI C63.10-2013 Sections 6.3, 6.4, 6.5 and 6.6; KDB 789033 D02 v02r01 Sections
G3, G4, G5, and G6.

b) The EUT is placed on an on-conducting table 0.8 meters above the ground plane for measurement
below 1GHz, 1.5 meters above the ground plane for measurement above 1GHz.

¢) Emission blew 18 GHz were measured at a 3 meters test distance, above 18 GHz were measured at
1-meter test distance with the application of a distance correction factor

d) The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4
meters above the ground plane to further maximize the emission. Measurements are made with the
antenna polarized in both the vertical and the horizontal positions.

Test instrument setup

Frequency Test receiver / Spectrum analyzer setting
9 kHz ~ 150 kHz Quasi Peak / RBW: 200 Hz
150 kHz ~ 30 MHz Quasi Peak / RBW: 9 kHz
30 MHz ~ 1 GHz Quasi Peak / RBW: 120 kHz
Ab 1 GH Peak / RBW: 1 MHz, VBW: 3MHz, Peak detector
ove z AVG / RBW: 1 MHz, VBW: 3MHz, Average detector

6.3.4 Test results

Notes:
All emissions that are in the restricted bands specified in §15.205 are subject to the limit of §15.209.

All spurious emissions that are outside of the restricted bands are subject to a peak emission limit of §
15.407(b). And for above 1000 MHz, the field strength shall be computed as follows:
E [dBuV/m] = EIRP [dBm] + 95.2, for test distance =3 m

All channels, modes and modulations/data rates were investigated among all U-NIl bands. Only the
worst-case results shown in the report.

For blew 30MHz tests, there were no emissions found within 20dB of the limit.

Calculation formula:
Measurement (dBuV/m) = Reading Level (dBuV) + Correct Factor (dB/m)
Over (dB) = Measurement (dBuV/m) — Limit (dBuV/m)

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

Test mode:

TX U-NII-1-802.11a-
5240

Polarization:

Horizontal

Power supply:

DC 12V

Test site:

RE chamber 2

70
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0

80.

-10

-20

-30
-40

[} dBu¥/m

FCC 15C Radiation Below 1GHz

30,000 50,000 50,000 i) 300,000 £00.000 1000.0
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 67.9129 36.65 -9.09 27.56 40.00 -1244 QP
2 131.7577 38.84 -12.48 26.36 43.50 -1714 QP
3 216.0240 34.99 -6.62 28.37 46.00 1763 QP
4 2433772  37.77 -6.91 30.86 46.00 -1514 QP
5 334.8589  33.21 -5.78 27.43 46.00 -18.57 QP
6 * 716.6820 34.09 0.45 34.54 46.00 -1146 QP

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Web: www.mtitest.com
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Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

Test mode: '5I';(4L(;-NII-1 -802.11a- Polarization: Vertical
Power supply: DC 12V Test site: RE chamber 2

70

60

50

40

30

20

10

0

80.

[} dBu¥/m

FCC 15C Radiation Below 1GHz

-10
20
30
_wau_uuu 60.000 90.000 MHz) 300.000 600.000 1000.0
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 36.2541  33.74 -7.61 26.13 40.00 -13.87 QP
2 67.9129 36.94 -9.09 27.85 40.00 -1215 QP
3 123.2655 35.35 -11.07 2428 4350 -19.22 QP
4 2433772 33.91 -6.91 27.00 46.00 -19.00 QP
5 497.6765 34.44 -2.68 31.76 46.00 -1424 QP
6 * 716.6820 38.32 0.45 38.77 46.00 -7.23 QP
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Radiated emissions between 30MHz — 1GHz

Test mode: '5I'{)3(2L5J-NII-3-802.11a- Polarization: Horizontal
Power supply: DC 12V Test site: RE chamber 2

80.0 dBu¥/m

70

60 FCC 15C Radiation Below 1GHz

50 [

40 I

30 1 2 B
20
10
0

-10
-20

-30
-40
30.000 60.000 90.000 [MHz) 300.000 600.000 1000.0

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 = 679129 36.99 -9.09 27.90 40.00 -12.10 QP
2 131.7577  39.09 -12.48 26.61 4350 -16.89 QP
3 216.0240 34.87 -6.62 28.25 46.00 -17.75 QP
4 2433772  36.30 -6.91 29.39 46.00 -16.61 QP
5 267.5455  34.63 (.77 26.86 46.00 -19.14 QP
6 670.4893 36.12 -2.63 33.49 46.00 -12.51 QP

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com



Microtest

ol

b/ | Page 22 of 52 Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

70

60

50

40

30

20

10

0

Test mode: TX U-NII-3-802.11a- Polarization: Vertical
5825
Power supply: DC 12V Test site: RE chamber 2
80.0 dBu¥/m

FCC 15C Radiation Below 1GHz

-10
20
30
_wau_uuu 60.000 90.000 MHz) 300.000 600.000 1000.0
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 36.2541 32.24 -7.61 2463 40.00 -15.37 QP
2 67.9129 3349 -9.09 24 .40 40.00 -1560 QP
3 131.7577 34.12 -12.48 21.64 4350 -2186 QP
4 2433772 3091 -6.91 24.00 46.00 -22.00 QP
5 574.6258 25.74 0.79 26.53 46.00 -1947 QP
6 * 716.6820 34.32 0.45 34.77 46.00 -11.23 QP

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

13-21IS/RC
Test mode: TX U-NIi-3-802.11a- Polarization: Horizontal
5825
Power supply: DC 12V Test site: RE chamber 2
go.o  dBuym

m

Gl

an

20

FCL 150 Hadiabon Belew 1GH:
Margin -5 di

-20

-30

-4

0000 L] G000 [CLE] BT ] G0 000 T000.0
Reading Cormmect Measure-
No. Mk.  Freq.  Level Factor  ment Limit  Ower
MHz dBu' dB dBuVim dBuVim dB Detector  Comment

1 20.0806 4098  -13.00 2798 4000 1202 QP
2 1438295 4487 -10.56 3411 4350 -5.39 ap
3 197.8928 4470 -8.10 36.60 4350 -6.90 ap
4 2309065 4103 -7.29 3374 4600 12268 QP
5 298.2681 3873 i 33.97 4600 -12D03 QP
6 601.4265 3350 -2.99 30.51 46.00 -1543 QP

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

13-21IS/RC
TX U-NII-3-802.11a- o .
Test mode: Polarization: Vertical
5825
Power supply: DC 12V Test site: RE chamber 2
go.op  dBuwm
7o
ED FCC 15C Radisbon Below 16H=
- Margin -& dB I
“ : :
k] 1
5
20
[
0
-0
-0
-30
A0
20000 IXIT] T 0] [MHz] 00000 [T T000.0
Reading Comect Measure-
No. Mk.  Freq.  Level Factor  ment Limit  Ower
MHz dBuV dB dBuVim dBuvim dB Detector Comment
1 B62.8708 37.72 -8.7E 27.96 40.00 -12.04 ap
2 119.8556 23449 -89.22 2527 4350 -18.23 ap
3 143.8295 3661 -10.56 26.05 4350 -17.45 ap
4 199.2855 33.39 -7.14 26.25 4350 -17.25 ap
5 2051469 2775 -4.97 2278 46.00 -23.22 ap
6 * 6014265 3743 -2.99 34 .44 46.00 -11.58 ap

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

15-21NX
TX U-NII-3-802.11a- o .
Test mode: Polarization: Horizontal
5825
Power supply: DC 12V Test site: RE chamber 2
gog  dBuvYm
7o
ED FCOC 150 Hadisbon Below 1GHz
50 MWargin & dB B
40
B
20
[
0
-0
-0
-30
-0
0.0 I LTI [MHz] SO0 00 LT TU00. 01
Reading Comsct Measure-
MNo. Mk.  Freq.  Level Factor  ment Limit —~ Ower
MHz dBuV dB dBuNim dBulim dB Detector Comment
1 76.5121 3644 -12.78 2366 40.00 -16.34 ap
2 107.8877 33417 -7.26 25.91 4350 -17.59 ap
3 155.9101 4247 -10.28 3219 4350 -11.31 ap
4 216.0240  40.31 -5.98 31.33 46.00 -14.67 ap
5 302.4812 3848 527 33.M 46.00 -12.79 ap
6 4454141 3551 -4.22 31.29 46.00 -14.71 ap

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Web: www.mtitest.com

Tel: (86-755)88850135

Fax: (86-755) 88850136

E-mail: mti@51mti.com



Microtest

O S Page 26 of 52

Report No.: MTi230418006-02E5

Radiated emissions between 30MHz — 1GHz

15-21NX
Test mode: TX U-NII-3-802.11a- Polarization: Vertical
5825
Power supply: DC 12V Test site: RE chamber 2
gy dBuvim

m

an

an

20

FOC 150 Hadisbon Below TG6Hz
Margin & dB

-0

-30

-a0

S0 CNI] TN Mzl BRI GO0 T000.0
Reading Comect Measure-
No. Mk.  Freg.  Level Factor  ment Limit ~ Ower
MHz dBu' dB dBuVim dBuvim dB Detector  Comment

1 71.8320 3058 1126 19.32 4000 -2068 QP
2 998777 3042 -5.76 21.66 4350 -2184 QP
3 1559101 32.21 -10.28 21.93 4350 -215F7 QP
4 2253080 4059 -5.38 32.21 4600 1373 QP
5 463.9696 3223 -4.03 28.20 4600 1780 QP
6 601.4265 3239 -2.99 29.40 4600 -1660 QP

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Radiated emissions 1 GHz ~ 18 GHz (U-NII-1 band)

Frequency REZS;TQ (;Zrcrg (it Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11a — CH36 (5180 MHz)
10360.00 40.29 6.93 47.22 74.00 -26.78 Peak vV
10360.00 30.25 6.93 37.18 54.00 -16.82 AVG vV
15540.00 41.36 13.65 55.01 74.00 -18.99 Peak \Y
15540.00 31.57 13.65 45.22 54.00 -8.78 AVG \Y
10360.00 40.82 6.93 47.75 74.00 -26.25 Peak H
10360.00 30.46 6.93 37.39 54.00 -16.61 AVG H
15540.00 41.34 13.65 54.99 74.00 -19.01 Peak H
15540.00 30.93 13.65 44.58 54.00 -9.42 AVG H
802.11a — CH44 (5220 MHz)
10440.00 39.74 6.98 46.72 74.00 -27.28 Peak \Y
10440.00 29.35 6.98 36.33 54.00 -17.67 AVG \Y
15660.00 39.97 13.69 53.66 74.00 -20.34 Peak \Y
15660.00 29.90 13.69 43.59 54.00 -10.41 AVG \Y
10440.00 39.93 6.98 46.91 74.00 -27.09 Peak H
10440.00 29.41 6.98 36.39 54.00 -17.61 AVG H
15660.00 40.85 13.69 54 .54 74.00 -19.46 Peak H
15660.00 30.60 13.69 44.29 54.00 -9.71 AVG H
802.11a — CH48 (5240 MHz)
10480.00 39.71 7.00 46.71 74.00 -27.29 Peak \Y
10480.00 29.59 7.00 36.59 54.00 -17.41 AVG \Y
15720.00 40.29 13.63 53.92 74.00 -20.08 Peak \Y
15720.00 29.84 13.63 43.47 54.00 -10.53 AVG \Y
10480.00 39.11 7.00 46.11 74.00 -27.89 Peak H
10480.00 29.05 7.00 36.05 54.00 -17.95 AVG H
15720.00 41.29 13.63 54.92 74.00 -19.08 Peak H
15720.00 30.85 13.63 44.48 54.00 -9.52 AVG H

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Radiated emissions 18 GHz ~ 40 GHz (U-NII-1 band)
Frequency ng\%?g Clizgrcrteocrt incstgr Mea:#trem Limits Over Detector Polarrizatio
(MHZ) (dBuV) (dB/m) dB (dBuv/m) | (dBuVv/m) (dB) Peak/AVG HIV
802.11a — CH36 (5180 MHz)
20720 63.13 -7.9 -9.5 45.73 74 -28.27 Peak Vv
20720 52.77 -7.9 -9.5 35.37 54 -18.63 AVG Vv
36430 60.53 4.44 -9.5 55.47 74 -18.53 Peak V
36430 51.24 4.44 -9.5 46.18 54 -7.82 AVG V
20720 63.14 -7.9 -9.5 45.74 74 -28.26 Peak H
20720 51.52 -7.9 -9.5 34.12 54 -19.88 AVG H
36430 60.02 4.44 -9.5 54.96 74 -19.04 Peak H
36430 50.59 4.44 -9.5 45.53 54 -8.47 AVG H
802.11a — CH44 (5220 MHz)
20800 63.01 -7.89 -9.5 45.62 74 -28.38 Peak Vv
20800 52.56 -7.89 -9.5 35.17 54 -18.83 AVG V
36430 60.47 4.44 -9.5 55.41 74 -18.59 Peak V
36430 49.69 4.44 -9.5 44.63 54 -9.37 AVG V
20800 63.34 -7.89 -9.5 45.95 74 -28.05 Peak H
20800 50.27 -7.89 -9.5 32.88 54 -21.12 AVG H
36430 58.91 4.44 -9.5 53.85 74 -20.15 Peak H
36430 51.96 4.44 -9.5 46.90 54 -7.1 AVG H
802.11a — CH48 (5240 MHz)
20960 64.07 -7.87 -9.5 46.70 74 -27.3 Peak Vv
20960 52.47 -7.87 -9.5 35.10 54 -18.9 AVG V
36430 60.19 4.44 -9.5 55.13 74 -18.87 Peak V
36430 50.58 4.44 -9.5 45.52 54 -8.48 AVG V
20960 63.62 -7.87 -9.5 46.25 74 -27.75 Peak H
20960 51.24 -7.87 -9.5 33.87 54 -20.13 AVG H
36430 59.13 4.44 -9.5 54.07 74 -19.93 Peak H
36430 52.05 4.44 -9.5 46.99 54 -7.01 AVG H
Notes:

For above 18GHz tests, the test distance is 1m.
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Radiated emissions 1 GHz ~ 18 GHz (U-NII-3 band)

Frequency Rﬁg\%rllg Clizgrgt% Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11a — CH149 (5745 MHz)
11490.000 39.65 9.24 48.89 74.00 -25.11 Peak \
11490.000 29.33 9.24 38.57 54.00 -15.43 AVG \
17235.000 39.94 13.34 53.28 74.00 -20.72 Peak \
17235.000 30.01 13.34 43.35 54.00 -10.65 AVG \
11490.000 39.60 9.24 48.84 74.00 -25.16 Peak H
11490.000 29.30 9.24 38.54 54.00 -15.46 AVG H
17235.000 42.08 13.34 55.42 74.00 -18.58 Peak H
17235.000 31.84 13.34 45.18 54.00 -8.82 AVG H
802.11a — CH157 (5785 MHz)
11568.000 39.71 9.43 49.14 74.00 -24.86 Peak \
11568.000 29.67 9.43 39.10 54.00 -14.90 AVG \
17355.000 40.29 13.44 53.73 74.00 -20.27 Peak \
17355.000 30.00 13.44 43.44 54.00 -10.56 AVG \
11568.000 39.75 9.43 49.18 74.00 -24 .82 Peak H
11568.000 29.68 9.43 39.11 54.00 -14.89 AVG H
17355.000 39.67 13.44 53.11 74.00 -20.89 Peak H
17355.000 29.64 13.44 43.08 54.00 -10.92 AVG H
802.11a — CH165 (5825 MHz)
11650.000 40.35 9.51 49.86 74.00 -24 .14 Peak \Y,
11650.000 29.82 9.51 39.33 54.00 -14.67 AVG \Y,
17475.000 41.90 13.76 55.66 74.00 -18.34 Peak \Y,
17475.000 31.72 13.76 45.48 54.00 -8.52 AVG \Y,
11650.000 39.78 9.51 49.29 74.00 -24.71 Peak H
11650.000 29.82 9.51 39.33 54.00 -14.67 AVG H
17475.000 41.23 13.76 54.99 74.00 -19.01 Peak H
17475.000 30.53 13.76 44.29 54.00 -9.71 AVG H

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Radiated emissions 18 GHz ~ 40 GHz (U-NII-3 band)
Frequency ng\%?g Clizgrcrteocrt incstgr Mea:#trem Limits Over Detector Polarrizatio
(MHZ) (dBuV) (dB/m) dB (dBuv/m) | (dBuVv/m) (dB) Peak/AVG HIV
802.11a — CH149 (5745 MHz)
22980 60.1 -5.22 -9.5 45.38 74 -28.62 Peak Vv
22980 52.39 -5.22 -9.5 37.67 54 -16.33 AVG Vv
36430 59.93 4.44 -9.5 54.87 74 -19.13 Peak V
36430 51.53 4.44 -9.5 46.47 54 -7.53 AVG V
20720 60.62 -7.9 -9.5 43.22 74 -30.78 Peak H
20720 50.88 -7.9 -9.5 33.48 54 -20.52 AVG H
36430 60.29 4.44 -9.5 55.23 74 -18.77 Peak H
36430 51.11 4.44 -9.5 46.05 54 -7.95 AVG H
802.11a — CH157 (5785 MHz)
23140 60.87 -5.22 -9.5 46.15 74 -27.85 Peak Vv
23140 60.63 -5.22 -9.5 45.91 54 -8.09 AVG V
36430 60.73 4.44 -9.5 55.67 74 -18.33 Peak V
36430 57.94 4.44 -9.5 52.88 54 -1.12 AVG V
23140 60.65 -5.22 -9.5 45.93 74 -28.07 Peak H
23140 60.9 -7.89 -9.5 43.51 54 -10.49 AVG H
36430 61.09 4.44 -9.5 56.03 74 -17.97 Peak H
36430 57.29 4.44 -9.5 52.23 54 -1.77 AVG H
802.11a — CH165 (5825 MHz)
23300 61.05 -5.25 -9.5 46.30 74 -27.7 Peak Vv
23300 59.49 -5.25 -9.5 44.74 54 -9.26 AVG \
36430 59.2 4.44 -9.5 54.14 74 -19.86 Peak V
36430 56.35 4.44 -9.5 51.29 54 -2.71 AVG V
23300 59.61 -7.87 -9.5 42.24 74 -31.76 Peak H
23300 60.87 -7.87 -9.5 43.50 54 -10.5 AVG H
36430 59.84 4.44 -9.5 54.78 74 -19.22 Peak H
36430 57.75 4.44 -9.5 52.69 54 -1.31 AVG H
Notes:

For above 18GHz tests, the test distance is 1m.
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11a — CH36 (5180 MHz)
4500.000 46.85 -0.91 45.94 74.00 -28.06 Peak \
4500.000 36.31 -0.91 35.40 54.00 -18.60 AVG \
5150.000 46.41 1.92 48.33 74.00 -25.67 Peak \
5150.000 37.55 1.92 39.47 54.00 -14.53 AVG \
4500.000 46.17 -0.91 45.26 74.00 -28.74 Peak H
4500.000 36.26 -0.91 35.35 54.00 -18.65 AVG H
5150.000 46.76 1.92 48.68 74.00 -25.32 Peak H
5150.000 37.85 1.92 39.77 54.00 -14.23 AVG H
802.11a — CH48 (5240 MHz)
5350.000 46.16 2.03 48.19 74.00 -25.81 Peak \
5350.000 36.67 2.03 38.70 54.00 -15.30 AVG \
5460.000 46.66 2.14 48.80 74.00 -25.20 Peak \
5460.000 37.08 2.14 39.22 54.00 -14.78 AVG \
5350.000 46.96 2.03 48.99 74.00 -25.01 Peak H
5350.000 36.68 2.03 38.71 54.00 -15.29 AVG H
5460.000 46.76 2.14 48.90 74.00 -25.10 Peak H
5460.000 37.15 2.14 39.29 54.00 -14.71 AVG H

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11n20 — CH36 (5180 MHz)
4500.000 45.92 -0.91 45.01 74.00 -28.99 Peak \
4500.000 36.41 -0.91 35.50 54.00 -18.50 AVG \
5150.000 47.18 1.92 49.10 74.00 -24.90 Peak \
5150.000 37.62 1.92 39.54 54.00 -14.46 AVG \
4500.000 45.57 -0.91 44.66 74.00 -29.34 Peak H
4500.000 36.29 -0.91 35.38 54.00 -18.62 AVG H
5150.000 46.74 1.92 48.66 74.00 -25.34 Peak H
5150.000 37.56 1.92 39.48 54.00 -14.52 AVG H
802.11n20 — CH48 (5240 MHz)
5350.000 46.66 2.03 48.69 74.00 -25.31 Peak \
5350.000 36.77 2.03 38.80 54.00 -15.20 AVG \
5460.000 46.99 2.14 49.13 74.00 -24.87 Peak \
5460.000 37.23 2.14 39.37 54.00 -14.63 AVG \
5350.000 46.65 2.03 48.68 74.00 -25.32 Peak H
5350.000 36.94 2.03 38.97 54.00 -15.03 AVG H
5460.000 46.43 2.14 48.57 74.00 -25.43 Peak H
5460.000 37.30 2.14 39.44 54.00 -14.56 AVG H
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11n40 — CH38 (5190 MHz)
4500.000 46.11 -0.91 45.20 74.00 -28.80 Peak \
4500.000 36.13 -0.91 35.22 54.00 -18.78 AVG \
5150.000 48.23 1.92 50.15 74.00 -23.85 Peak \
5150.000 37.69 1.92 39.61 54.00 -14.39 AVG \
4500.000 45.29 -0.91 44.38 74.00 -29.62 Peak H
4500.000 36.36 -0.91 35.45 54.00 -18.55 AVG H
5150.000 46.95 1.92 48.87 74.00 -25.13 Peak H
5150.000 37.74 1.92 39.66 54.00 -14.34 AVG H
802.11n40 — CH46 (5230 MHz)
5350.000 46.79 2.03 48.82 74.00 -25.18 Peak \
5350.000 36.60 2.03 38.63 54.00 -15.37 AVG \
5460.000 46.89 2.14 49.03 74.00 -24 .97 Peak \
5460.000 37.40 2.14 39.54 54.00 -14.46 AVG \
5350.000 46.75 2.03 48.78 74.00 -25.22 Peak H
5350.000 36.91 2.03 38.94 54.00 -15.06 AVG H
5460.000 46.67 2.14 48.81 74.00 -25.19 Peak H
5460.000 37.11 2.14 39.25 54.00 -14.75 AVG H
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11ac20 — CH36 (5180 MHz)
4500.000 47.41 -0.91 46.50 74.00 -27.50 Peak \
4500.000 36.61 -0.91 35.70 54.00 -18.30 AVG \
5150.000 48.91 1.92 50.83 74.00 -23.17 Peak \
5150.000 38.11 1.92 40.03 54.00 -13.97 AVG \
4500.000 46.02 -0.91 45.11 74.00 -28.89 Peak H
4500.000 36.23 -0.91 35.32 54.00 -18.68 AVG H
5150.000 46.98 1.92 48.90 74.00 -25.10 Peak H
5150.000 38.11 1.92 40.03 54.00 -13.97 AVG H
802.11ac20 — CH48 (5240 MHz)
5350.000 46.32 2.03 48.35 74.00 -25.65 Peak \
5350.000 36.85 2.03 38.88 54.00 -15.12 AVG \
5460.000 45.62 2.14 47.76 74.00 -26.24 Peak \
5460.000 37.01 2.14 39.15 54.00 -14.85 AVG \
5350.000 47.54 2.03 49.57 74.00 -24.43 Peak H
5350.000 36.89 2.03 38.92 54.00 -15.08 AVG H
5460.000 48.01 2.14 50.15 74.00 -23.85 Peak H
5460.000 37.37 2.14 39.51 54.00 -14.49 AVG H
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11ac40 — CH38 (5190 MHz)
4500.000 46.71 -0.91 45.80 74.00 -28.20 Peak \
4500.000 36.19 -0.91 35.28 54.00 -18.72 AVG \
5150.000 47.16 1.92 49.08 74.00 -24.92 Peak \
5150.000 37.74 1.92 39.66 54.00 -14.34 AVG \
4500.000 46.50 -0.91 45.59 74.00 -28.41 Peak H
4500.000 36.22 -0.91 35.31 54.00 -18.69 AVG H
5150.000 47.27 1.92 49.19 74.00 -24.81 Peak H
5150.000 37.71 1.92 39.63 54.00 -14.37 AVG H
802.11ac40 — CH46 (5230 MHz)
5350.000 46.36 2.03 48.39 74.00 -25.61 Peak \
5350.000 36.44 2.03 38.47 54.00 -15.53 AVG \
5460.000 46.88 2.14 49.02 74.00 -24.98 Peak \
5460.000 37.38 2.14 39.52 54.00 -14.48 AVG \
5350.000 46.61 2.03 48.64 74.00 -25.36 Peak H
5350.000 36.89 2.03 38.92 54.00 -15.08 AVG H
5460.000 47.46 2.14 49.60 74.00 -24.40 Peak H
5460.000 37.39 2.14 39.53 54.00 -14.47 AVG H
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Radiated emissions at band edge — U-NII-1 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11ac80 — CH42 (5210 MHz)
4500.000 46.78 -0.91 45.87 74.00 -28.13 Peak \
4500.000 36.23 -0.91 35.32 54.00 -18.68 AVG \
5150.000 49.18 1.92 51.10 74.00 -22.90 Peak \
5150.000 37.62 1.92 39.54 54.00 -14.46 AVG \
4500.000 46.15 -0.91 45.24 74.00 -28.76 Peak H
4500.000 36.26 -0.91 35.35 54.00 -18.65 AVG H
5150.000 50.83 1.92 52.75 74.00 -21.25 Peak H
5150.000 38.00 1.92 39.92 54.00 -14.08 AVG H
5350.000 4598 2.03 48.01 74.00 -25.99 Peak \
5350.000 36.66 2.03 38.69 54.00 -15.31 AVG \
5460.000 46.39 2.14 48.53 74.00 -25.47 Peak \
5460.000 37.30 2.14 39.44 54.00 -14.56 AVG \
5350.000 47.46 2.03 49.49 74.00 -24.51 Peak H
5350.000 36.92 2.03 38.95 54.00 -15.05 AVG H
5460.000 48.31 2.14 50.45 74.00 -23.55 Peak H
5460.000 37.30 2.14 39.44 54.00 -14.56 AVG H
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Radiated emissions at band edge — U-NII-3 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11a — CH149 (5745 MHz)
5650.000 46.56 1.86 48.42 68.20 -19.78 Peak \
5700.000 45.67 1.71 47.38 105.20 -57.82 Peak \
5720.000 46.85 1.69 48.54 110.80 -62.26 Peak \
5725.000 47.29 1.67 48.96 122.20 -73.24 Peak \
5650.000 45.32 1.86 47.18 68.20 -21.02 Peak H
5700.000 46.28 1.71 47.99 105.20 -57.21 Peak H
5720.000 46.89 1.69 48.58 110.80 -62.22 Peak H
5725.000 49.55 1.67 51.22 122.20 -70.98 Peak H
802.11a — CH165 (5825 MHz)
5850.000 47.92 1.54 49.46 122.20 -72.74 Peak \
5855.000 48.08 1.55 49.63 110.80 -61.17 Peak \
5875.000 48.06 1.53 49.59 105.20 -55.61 Peak \
5925.000 46.78 1.44 48.22 68.20 -19.98 Peak \
5850.000 47.53 1.54 49.07 122.20 -73.13 Peak H
5855.000 47.43 1.55 48.98 110.80 -61.82 Peak H
5875.000 46.88 1.53 48.41 105.20 -56.79 Peak H
5925.000 47.13 1.44 48.57 68.20 -19.63 Peak H
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Radiated emissions at band edge — U-NII-3 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11n20 — CH149 (5745 MHz)
5650.000 45.76 1.86 47.62 68.20 -20.58 Peak \
5700.000 46.14 1.71 47.85 105.20 -57.35 Peak \
5720.000 46.29 1.69 47.98 110.80 -62.82 Peak \
5725.000 47.27 1.67 48.94 122.20 -73.26 Peak \
5650.000 48.42 1.86 50.28 68.20 -17.92 Peak H
5700.000 46.08 1.71 47.79 105.20 -57.41 Peak H
5720.000 45.85 1.69 47.54 110.80 -63.26 Peak H
5725.000 49.53 1.67 51.20 122.20 -71.00 Peak H
802.11 n20 — CH165 (5825 MHz)
5850.000 47.56 1.54 49.10 122.20 -73.10 Peak \
5855.000 46.62 1.55 48.17 110.80 -62.63 Peak \
5875.000 46.84 1.53 48.37 105.20 -56.83 Peak \
5925.000 46.98 1.44 48.42 68.20 -19.78 Peak \
5850.000 47.56 1.54 49.10 122.20 -73.10 Peak H
5855.000 47.21 1.55 48.76 110.80 -62.04 Peak H
5875.000 47.56 1.53 49.09 105.20 -56.11 Peak H
5925.000 46.99 1.44 48.43 68.20 -19.77 Peak H
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Radiated emissions at band edge — U-NII-3 band

Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBpV/m) (dBuV/m) (dB) Peak/AVG H/V
802.11n40 — CH151 (5755 MHz)
5650.000 45.60 1.86 47.46 68.20 -20.74 Peak \
5700.000 47.44 1.71 49.15 105.20 -56.05 Peak \
5720.000 47.76 1.69 49.45 110.80 -61.35 Peak \
5725.000 49.13 1.67 50.80 122.20 -71.40 Peak \
5650.000 46.77 1.86 48.63 68.20 -19.57 Peak H
5700.000 46.79 1.71 48.50 105.20 -56.70 Peak H
5720.000 47.29 1.69 48.98 110.80 -61.82 Peak H
5725.000 48.98 1.67 50.65 122.20 -71.55 Peak H
802.11 n40 — CH159 (5795 MHz)
5850.000 49.00 1.54 50.54 122.20 -71.66 Peak \
5855.000 47.58 1.55 49.13 110.80 -61.67 Peak \
5875.000 46.76 1.53 48.29 105.20 -56.91 Peak \
5925.000 46.88 1.44 48.32 68.20 -19.88 Peak \
5850.000 47.74 1.54 49.28 122.20 -72.92 Peak H
5855.000 47.47 1.55 49.02 110.80 -61.78 Peak H
5875.000 46.82 1.53 48.35 105.20 -56.85 Peak H
5925.000 48.05 1.44 49.49 68.20 -18.71 Peak H
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Radiated emissions at band edge — U-NII-3 band
Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHZ) (dBuV) (dB/m) (dBuv/m) | (dBuv/m) (dB) Peak/AVG H/V
802.11ac20 — CH149 (5745 MHz)
5650.000 46.11 1.86 47.97 68.20 -20.23 Peak \%
5700.000 45.72 1.71 47.43 105.20 -57.77 Peak \%
5720.000 46.42 1.69 48.11 110.80 -62.69 Peak \Y
5725.000 47.98 1.67 49.65 122.20 -72.55 Peak \Y
5650.000 46.78 1.86 48.64 68.20 -19.56 Peak H
5700.000 46.20 1.71 47.91 105.20 -57.29 Peak H
5720.000 46.16 1.69 47.85 110.80 -62.95 Peak H
5725.000 47.84 1.67 49.51 122.20 -72.69 Peak H
802.11ac20 — CH165 (5825 MHz)
5850.000 46.78 1.54 48.32 122.20 -73.88 Peak \%
5855.000 47.53 1.55 49.08 110.80 -61.72 Peak Vv
5875.000 46.24 1.53 47.77 105.20 -57.43 Peak Vv
5925.000 45.86 1.44 47.30 68.20 -20.90 Peak Vv
5850.000 47.96 1.54 49.50 122.20 -72.70 Peak H
5855.000 47.64 1.55 49.19 110.80 -61.61 Peak H
5875.000 47.75 1.53 49.28 105.20 -55.92 Peak H
5925.000 47.14 1.44 48.58 68.20 -19.62 Peak H
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Radiated emissions at band edge — U-NII-3 band
Frequency RE:S;TQ Cltzgrgteo Crt Measurement Limits Over Detector Polarization
(MHZ) (dBuV) (dB/m) (dBuv/m) | (dBuv/m) (dB) Peak/AVG H/V
802.11ac40 — CH151 (5755 MHz)
5650.000 45.82 1.86 47.68 68.20 -20.52 Peak \%
5700.000 45.60 1.71 47.31 105.20 -57.89 Peak \%
5720.000 48.91 1.69 50.60 110.80 -60.20 Peak \Y
5725.000 48.74 1.67 50.41 122.20 -71.79 Peak \Y
5650.000 47.30 1.86 49.16 68.20 -19.04 Peak H
5700.000 47.26 1.71 48.97 105.20 -56.23 Peak H
5720.000 49.25 1.69 50.94 110.80 -59.86 Peak H
5725.000 49.92 1.67 51.59 122.20 -70.61 Peak H
802.11ac40 — CH159 (5795 MHz)
5850.000 47.42 1.54 48.96 122.20 -73.24 Peak \%
5855.000 47.38 1.55 48.93 110.80 -61.87 Peak Vv
5875.000 47.27 1.53 48.80 105.20 -56.40 Peak Vv
5925.000 45.97 1.44 47.41 68.20 -20.79 Peak Vv
5850.000 46.92 1.54 48.46 122.20 -73.74 Peak H
5855.000 47.65 1.55 49.20 110.80 -61.60 Peak H
5875.000 47.46 1.53 48.99 105.20 -56.21 Peak H
5925.000 46.29 1.44 47.73 68.20 -20.47 Peak H
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Radiated emissions at band edge — U-NII-3 band
Frequency Rﬁg\%rllg Clizgrgt% Crt Measurement Limits Over Detector Polarization
(MHZ) (dBuV) (dB/m) (dBuv/m) | (dBuv/m) (dB) Peak/AVG H/V
802.11ac80 — CH155 (5775 MHz)
5650.000 46.92 1.86 48.78 68.20 -19.42 Peak \%
5700.000 50.23 1.71 51.94 105.20 -53.26 Peak \%
5720.000 54.90 1.69 56.59 110.80 -54.21 Peak \Y
5725.000 56.20 1.67 57.87 122.20 -64.33 Peak \Y
5650.000 46.78 1.86 48.64 68.20 -19.56 Peak H
5700.000 53.56 1.71 55.27 105.20 -49.93 Peak H
5720.000 57.86 1.69 59.55 110.80 -51.25 Peak H
5725.000 59.55 1.67 61.22 122.20 -60.98 Peak H
5850.000 53.50 1.54 55.04 122.20 -67.16 Peak \%
5855.000 54.33 1.55 55.88 110.80 -54.92 Peak \%
5875.000 48.53 1.53 50.06 105.20 -55.14 Peak Vv
5925.000 47.00 1.44 48.44 68.20 -19.76 Peak Vv
5850.000 56.38 1.54 57.92 122.20 -64.28 Peak H
5855.000 55.29 1.55 56.84 110.80 -53.96 Peak H
5875.000 49.24 1.53 50.77 105.20 -54.43 Peak H
5925.000 47.85 1.44 49.29 68.20 -18.91 Peak H

Note: Spurious radiations (above 1GHz) for 12-22ES,13-21IS/RC, 15-21NX have been tested. The report only
shows the worst product(12-22ES).
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6.4 Emission bandwidth (26dB bandwidth)
6.4.1 Limits

The bandwidth at 26dB down from the highest in-band spectral density is measured with a spectrum
analyzer connected to the antenna terminal while the EUT is operating at its maximum duty cycle, at
its maximum power control level, as defined in KDB 789033 D02 , and at the appropriate frequencies.
The spectrum analyzer's bandwidth measurement function is configured to measure the 26dB
bandwidth.

6.4.2 Test setup

EUT Spectrum analyzer

6.4.3 Test procedure

Test method: KDB 789033 D02 v02r01 Section C.1.
6.4.4 Test results

Note: See the Appendix A1
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6.5 Emission bandwidth (6dB bandwidth)
6.5.1 Limits

Within the 5.725-5.850 GHz and 5.850-5.895 GHz bands, the minimum 6 dB bandwidth of U-NII devices
shall be at least 500 kHz

6.5.2 Test setup

EUT Spectrum analyzer

6.5.3 Test procedure

Test method: KDB 789033 D02 v02r01 Section C.2.
6.5.4 Test results

Note: See the Appendix A2
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6.6 Duty Cycle
6.6.1 Limits
None, for reporting purposes only.

6.6.2 Test setup

EUT Spectrum analyzer

6.6.3 Test procedure
Test method: ANSI C63.10 section 12.2.
6.6.4 Test Results

Note: see the Appendix B
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6.7 Maximum conducted output power
6.7.1 Limits

5.15 - 5.25 GHz band

For 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..

5.25-5.35 GHz and 5.47-5.725 GHz band

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..

5.725-5.85 GHz band

For the band 5.725-5.850 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.

6.7.2 Test setup

EUT Power meter

6.7.3 Test procedure
Test method: 789033 D02 v02r01 Section E.3.a (Method PM)

6.7.4 Test results

Note: See the Appendix C
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6.8 Power spectral density
6.8.1 Limits

5.15 - 5.25 GHz band

For 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.

5.25-5.35 GHz and 5.47-5.725 GHz band

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..

5.725-5.85 GHz band

For the band 5.725-5.850 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.

6.8.2 Test setup

EUT Spectrum analyzer

6.8.3 Test procedure
Test method: KDB 789033 D02 v02r01 Section F.

6.8.4 Test results

Note: See the Appendix D
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6.9 Conducted spurious emissions
6.9.1 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:

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.

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.

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.

For transmitters operating solely in the 5.725-5.850 GHz band:

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.

6.9.2 Test setup

EUT Spectrum analyzer

6.9.3 Test procedure
Spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically,
several plots are required to cover this entire span.

RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz

VBW 2 RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

6.9.4 Test results

Note: See the Appendix E
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6.10 Conducted band edge
6.10.1 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:

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.

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.

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.

For transmitters operating solely in the 5.725-5.850 GHz band:

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.

6.10.2 Test setup

EUT Spectrum analyzer

6.10.3 Test procedure

Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

Repeat above procedures until all measured frequencies were complete.

6.10.4 Test results

Note: See the Appendix F
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6.11 Frequency Stability
6.11.1 Limits

Manufactures 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
user’s manual.

6.11.2 Test Procedures

Test method: ANSI C63.10-2013 Clause 6.8.
6.11.3 Test results

Note: See the Appendix G
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Photographs of the Test Setup
See the Appendix — Test Setup Photos.
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Photographs of the EUT
See the Appendix - EUT Photos.

----End of Report----
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